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Art.  VIL     Of  Artificial  Trass  and  Puzzalona. 

Mr.  Bagg6,  a  Swedish  Engineer,  was,  1  think,  the  first  who  attempted 
to  make  artificial  pazzalona.  This  Engineer  used,  in  his  experiments,  a 
species  of  black,  and  quite  hard,  schistus;  he  heated  it  highly  several  times; 
afterwards  reduced  it  to  powder,  and  havini^  mixed  it  with  lime,  announced 
having  obtained  an  excellent  mortar,  having  all  the  properties  of  mortar 
made  of  puzzalona. 

I  do  not  at  all  doubt  the  success  of  Mr.  Bagg^:  but  his  experiments  having 
been  repeated  elsewhere,  a  less  satisfactory  result  was  secured.  This  was 
owing  to  using  schists  of  a  different  composition,  and  which,  in  lieo  of  being 
heated  highly,  like  those  of  the  Swedish  Engineer,  required  to  be  heated 
moderately. 

Mr.  Faujas  de  Saint-Fond  made  several  researches  in  1778  with  the  pus- 
zalonas  of  Vivarais,  which  he  found  to  be  equal  to  the  puzzalonas  of  Italy. 
He  showed,  also*  that  the  trass  of  Andernach  was  a  true  puzzalona. 

In  1786  Mr.  Chaptal  repeated  the  experiments  of  Mr.  Faujas  de  Saint- 
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Fond,  on  the  puzxalpnM  of  Vivarait,  and  found  that  they  were  inferior  to 
those  of  Italy.  This  contradiction  between  the  results  obtained  by  Mr. 
Faujas  de  Saint-Fond  and  Mr.  Chaptal  is  easily  explained,  for  one  used 
hydraulic  lime  in  his  experiments,' and  the  other  used  fat  lime. 

Mr.  Chaptal  published  in  1787  a  memoir  on  the  use  of  the  ochreous 
earths  of  the  south  of  France.  These  earths  were  calcined  in  a  kiln  like 
those  used  in  some  countries  for  burning  lime.  The  kilns  are  reversed 
cones  from  about  eight  feet  eight  inches  to  about  ten  feet  ten  inches  in 
height,  and  are  from  six  to  eight  feet  in  diameter  at  the  base:  an  opening  is 
left  near  the  apex  of  the  cone,  through  which  to  withdraw  the  products  of 
calcination:  these  kilns  are  filled  by  placing  alternately,  a  layer  of  sea- 
coal  or  tqrf,  and  a  layer  of  the  ochreous  earth;  the  fire  is  kindled,  after  a 
few  layers  have  been  placed,  and,  when  it  is  in  full  action,  other  alternate 
layers  are  added  until  the  kiln  is  full.  When  the  lower  portion,  which  was 
the  first  heated,  is  sufficiently  calcined,  it  is  withdrawn  as  fast  as  neces- 
sary, and  other  new  layers  of  clay  and  fuel  are  successively  added  above. 
Thus  the  burning  is  continual;  the  clays  heat  gently  near  the  top  of  the 
kiln,  and  are  subject  to  a  much  greater  heat  in  the  middle:  they  gradually 
cool  towards  the  bottom,  by  the  action  of  the  current  of  air,  after  the  fuel 
is  consumed.  This  manner  of  burning  earths,  possesses  great  advantages 
as  I  shall  have  occasion  to  show.  It  would  be  equally  advantageous  to  cal- 
cine hydraulic  limes  in  these  kilns,  because,  as  we  have  seen  above,  it  is 
very  important  to  use  these  limes  soon  after  they  are  burned.  By  con- 
structing several  kilns  of  this  kind,  there  might  be  as  great  a  supply  of 
fresh  lime  as  could  be  needed. 

Mr.  Chaptal  attributed  to  iron,  a  great  effect  in  improving  puzzalonas; 
and  he  appears  to  have  attributed  a  very  feeble  one  to  atumine.  Mr.  Vicat 
says,  on  this  subject,  in  his  memoir:  '^If,  as  Mr.  Chaptal  assures  us,  clays 
deprived  of  iron,  and  calcined,  cannot  be  employed  as  puzzalonas,  it  must 
be  the  oxide  of  iron  that  acts  principally  on  the  silex  and  modities  it,  by 
the  aid  of  fire  in  the  ochreous  earths,  as  the  lime  does  in  the  hydraulic 
limestones:  the  alumine,  therefore,  appears  to  take  the  least  part  in  these 
reactions;  it  does,  nevertheless,  make,  part  of  good  puzzalonas.*' 

Experiments  which  follow  will  show  that  iron  plays  no  part  in  the  pre- 
paration of  puzzalonas,  while  alumine  is  very  active.  We  shall  see.  also, 
that  there  is  another  substance  which  is  very  active  and  which  has  occasion- 
ed the  divergencies  of  opinion  on  the  preparation  of  puzzalona;  but  1  will 
not  anticipate;  and  will  go  on  with  the  statement  of  the  various  attfr.ipts 
made  to  produce  factitious  puzzalona. 

From  experiments  made  at  Cherboure;  in  1787  by  Mr.de  Cessart,  it  ap- 
peared that  basalts,  obtained  in  the  Department  of  the  Haute-Loire^  and 
pulverized  after  having  been  calcined,  produced  a  mortar  poshessing  all 
the  qualities  of  those  made  with  Italian  puzzalona.  Analysis  shows  this 
basalt  to  contain  in  one  hundred  parts,  the  following;  Alumine,  16.75; 
Silex,  44.50;  Oxide  of  iron,  20.00;  Lime,  9.50;  oxide  of  Manganese,  2.37; 
Soda,  S.60;  Water,  2.00;  loss,  2.28. 

The  works  in  the  port  of  Cherbourg  required  a  great  quantity  of  puzza- 
lona; but  the  war  which  broke  out  with  England  on  the  rupture  of  the  trea- 
ty of  Amiens,  raised  the  substance  to  an  exorbitant  price:  it  was  calculated 
that  the  price  of  a  cubic  metre  (35.34  cubic  feet)  cost,  in  1803,  more  than 
400  francs  (about  276.00.) 

They  might  easily  have  procured  on  the  spot,  clays  which  would  have 
given  results  absolutely  the  same  as  those  afforded  by  Italian  puzzalona,  at 


Digitized  byVjOOQlC 


Of  JirHfieial  Traaa  and  Puzzahmtu  3 

the  cost  of  about  SO  Tranca  (about  S6.00.)  And  had  thej  understood  the 
naoner  of  makiog  pnzzalona,  there  would  have  been  a  great  saving.  Con* 
sideratioDS  of  this  sort  induced  Mr.  Gratien,  Senior,  Engineer  of  roads  and 
bridges,  to  occupy  himself  with  the  subject.  He  made  a  few  essays  with 
the  porcelain  clay  of  Valognes,  and  made  many  with  the  schists  of  Haine- 
▼ille,  which  he  calcined,  in  repetition  of  the  experiments  of  the  Swedish 
engineer.  The  Yalognes  clay  calcined,  gave  but  feeble  results;  the  Haine- 
ville  schists  gave  better;  analysis  showed  this  schist  to  consist,  in  100  parts* 
of  the  following:  alumine,  26.00;  silex,  46.00;  magnesia,  8.00;  lime,  4.00; 
oxide  of  iron,  14.00;  loss  and  water,  2.00.  The  results  of  the  experiments 
of  Mr.  Gratien,  Senior,  are  given  in  two  memoirs  which  he  published,  one 
in  1805,  the  other  1807.  A  commission  of  the  Institute  was  charged  with 
examining  experiments,  comparative  of  mortars  made  of  puzzalona,  of  trass, 
and  of  the  Cherbourg  schist;  the  judgment  of  this  commission  is  inserted 
by  Mr.  Gratien  in  his  memoir  of  1807.  page  9;  it  declares  ^that  after  taking 
from  the  water  the  twelve  boxes  of  beton  of  different  compositions: 
**  1st.  All  had  acquired  a  certain  consistence,  but  very  different  amongst 

themselves. 
<^od.  The  difflfirence  was  striking  between  the  betons  composed  of  puzza- 
lona and  trass,  and  those  into  which  these  substances  did  not  enter. 
'*  Srd.  The  two  compositions  of  burnt  and  pulverized  schistus  offered  a  re- 
sistance quite  satisfactory,  but  not  so  great  as  it  probably  would  be  after 
a  longer  immersion. 

The  above  report  shows  that  Mr.  Gratien  obtained  with  the  schists,  re* 
salts  inferior  to  those  given  by  puzzalona. 

In  1806  Mr.  Le  Masson,  Engineer  of  roads  and  bridges,  at  Rouen,  at- 
tempted, in  concert  with  Mr.  Yitalis,  to  nlake  factitious  puzzalona  by  cal- 
cining jellow  ochreous  earths,  according  to  the  process  of  Mr.  Chaptal. 
The  lietons  made  with  the  calcined  earth,  having  acquired  a  remarkable 
consistence,  Mr.  LeMasson,  in  1807,  repeated  the  experiments  on  a  larger 
scale:  he  immersed,  in  the  Seine,  casks  filled  with  beton  made  of  the  cal- 
cined ochreous  earth.  After  six  months,  the  casks  were  taken  out,  and  it 
was  found  that  the  betons  had  acquired  such  hardness  that  it  was  necessary 
to  strike  it  two  hundred  times  with  a  mass  of  iron  weighing  26^'^  lbs.  to 
break  in  a  depth  often  to  twelve  inches;  the  tenacity  was  so  great,  that  the 
entire  mass  weighing  2800  lbs.  was  suspended  by  means  ol  a  tirt  fond 
(lewis  I)  Mr.  Gratien  and  Mr.  Yitalis  judged  that  the  masonry  had  acquir- 
ed a  hardness  greater  than  could  ever  be  absolutely  necesfiary,  even  in  con- 
structions that  require  the  greatest  solidity  in  their  foundations.  These 
experiments  are  reported  in  the  memoir  of  Mr.  Gratien  1807 — page  46  and 
following. 

Mr.  Vicat  in  his  memoir  of  1818  confined  himself  to  reporting  the  differ- 
ent attempts  that  had  been  made,  up  to  that  time,  to  form  artificial  puzzalo- 
na: bnt  in  1819  he  sent  to  the  Institute  a  memoir  on  that  subject.  I  do  not 
know  whether  this  memoir  was  printed,  but  an  extract  is  contained  in  the 
mumleM  dechimie  ei  dephysiqueof  1820,  Vol.  XY,  page  S65  and  following. 
After  several  observations  on  limestone,  on  the  action  of  fire  on  calcareous 
stones,  and  the  combination  of  water  with  lime,  the  author  gives  a  succinct 
histoij  of  puzzalona.     We  find  afterward  the  following  passage. 

^Since  the  quality  of  natural  hydraulic  lime,  depends  solely  on  the 
presence  of  a  certain  quantity  of  clajr,  combined  by  fire  with  the  calcare- 
ous matter,  it  was  natural  to  think  that  by  mixing  clay  in  suitable  propor- 
1  with  fat  lime,  slaked,  no  matter  how,  and  then  submitting  the  mixture  to 
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calcination*  a  aimilar  result  would  be  obtained:  experiments  made  on  a 
large  8cale»and  in  many  places,  have  confirmed  this  idea  in  a  manner  so  com- 
plete, that  it  is  now  possible  to  fabricate  any  where,  and  at  a  very  moderate 
price,  artificial  lime  superior  to  the  natural  analagous  lime." 

*^In  like  manner,  since  chemical  analysis  gave,  for  the  constituents  of 
natural  puzzalona,  silex,  alumine,  oxide  of  iron,  and  a  little  lime;  it  was 
easy  to  suppose  that  our  clays,  of  which  the  composition  is  altogether  simi- 
lar, might  be  transformed,  by  burning,  into  artificial  puzzalonas.  This  idea 
was  already  old  at  the  period  of  the  experiments  of  the  author  of  these 
researches;  but  by  a  remarkable  fatality  it  was  as  if  stricken  with  sterility: 
the  circumstances  on  which  the  quantities  of  good  puzzaloiia  depend,  had 
not  been  determined  with  sufficient  precision.  There  was  a  persuasion,  for 
example,  that  iron  was  very  active  therein;  that,  therefore,  only  ochreous 
clays  should  be  used;  that  in  onier  to  a  more  perfect  imitation  of  nature, 
there  should  be  a  high  degree  of  heat,  ^because,'  said  they,  'the  fire  of  vol- 
caoos  is  much  more  intense  than  the  fire  of  our  kilns.'  (Several  geologists 
are  of  a  contrary  opinion.)  Certain  puzzalonas,  came,  beyond  doubt,  in  the 
form  ftf  lava,  from  volcanos:  they  were  in  fact  subject  to  a  high  degree  of 
heat;  but  since  the  very  distant  epoch  of  their  formation,  they  have  sustained 
diverse  decompositions,  either  from  intestine  modifications  or  from  the  action 
of  acid  vapours,  or  from  other  causes,  and  these  decompositions  have  totally 
changed  the  mode  of  combination  of  their  principles.  As  to  the  red  puzza- 
lonas of  the  neighbourhood  of  Rome,  every  thing  shows  that  they  were  only 
vast  beds  of  ochreous  clay  variously  burned,  either  by  subterranean  fires, 
or  by  currents  of  lava  which  covered  them  and  broke  them  up  in  every 
direction.  Thus  their  quality  is  very  variable  according  to  the  disposition 
;)ti(I  depth  of  the  beds.  But  whatever  may  be  the  process  of  the  formation 
ot  these  substances,  it  is  demonstrated  that  all  the  mystery  of  their  proper- 
ties, resides,  not  in  the  presence  of  iron  or  lime,  but  in  a  particular  state  of 
combination  of  silex  and  alumine— a  state  to  which  all  clays,  soft  and 
greasy  to  the  touch,  may  be  brought,  with  the  greatest  facility,  by  alight 
calcination.  The  means  which  hitherto  appear  to  have  succeeded  best, 
consists  in  reducing  the  dry  clay  to  a  very  fine  powder,  and  calcinio^  it, 
for  some  minutes,  on  metallic  plates  heated  to  an  obscure  (6run)  red.  The 
truth  is,  that  practice  has  not  yet  fully  matured  the  process, and  it  is  proba- 
ble that  full  success  requires  the  contrivance  of  a  mode  of  calcination  more 
expeditious  and  convenient  than  the  above:  but  the  problem  is  not  the  less 
resolved." 

Such  is  the  mode  proposed  by  Mr.  Yicat  for  making  factitious  puzzalona; 
and  he  teaches  us  nothing  new,  for  he  does  not  tell  us  what  is  the  particu* 
lar  condition  in  which  the  silex  and  alumine  should  be  found  to  afford  good 
results.  Opinions  were  for  a  long  time  divided  on  the  question  whether 
the  clays,  which  it  was  desired  tu  convert  into  good  cements,  should  be 
heated  much  or  little— these  cements  being,  really,  artificial  puzzalonas.* 
Mr.  Yicat  has  adopted  the  opinion  of  thitse  who  thought  they  should  be 
burned  but  little;  but  experiments  which  are  to  follow  will  show  that  this 
(as  a  general  principle)  is  erroneous — it  being  necessary  to  burn  more  or  less, 
according  to  the  composition  of  the  clay.  The  problem,  therefore,  was 
not  resolved  by  Mr.  Yicat,  though  he  says  it  was;  and  the  experiments 
which  follow  will  show  in  what  it  really  consists. 

*  By  the  term  etm«n<— tranilated,  in  the  above  sentence,  cemmf,  the  French  often 
mean,  simply  brick  dust  or  tile  dust;  and  it  will  be  so  rendered  wherever  it  is  supposed 
to  bear  that  maaning. — Trans. 
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I  made  several  eesajB,  substitatiDg  brick  and  tilt  dust  for  trast.  To  thia 
cod  I  composed  a  aamber  of  mortars  of  fat  lime  and  the  dust  of  bricks  or 
tiles  taken  from  all  the  kilns  of  the  neighbourhood.  A  part  of  the  mortars 
were  made  of  brick  dust,  and  a  part  of  tile  dust.  I  obtained  many  results: 
--sometimes  very  good,  sometimes  indifferent,  and  sometimes  verj  bad. 
What  struck  me  much,  at  first,  was,  that  mortars  made  of  different  dusts 
coming  from  the  same  burning  gave  very  different  results:  notwithstanding 
that  the  dusts  were  of  the  same  burning,  were  all  made  of  the  same  claj, 
were  used  with  the  same  lime,  and  that  all  other  circumstances  were  the 
ttoie.  I  saw  from  this,  that  great  risk  was  run  of  making  bad  mortar,  bj 
taking  brick  or  tile  dusts  without  discrimination.  I  know  that  the  great 
majoritj  of  constructors  preferred  highly  burned  dusts,  and  that,  although 
made  of  the  same  clay,  they  much  preferred  dust  of  tiles  to  that  of  bricks. 
To  settle  my  opinion  on  these  two  points,  and  to  explain  up  contradictory 
results  that  I  had  obtained,  I  made  the  experiments  reported  in  the  follow- 
iog  table. 

Table  No.  XVI. 


No.  of 

the 
zDonar 

1 

2 
3 

4 

5 

CompotiliOB  of  the  moitar. 

No.  of daya 

required  to 

harden  in 

water. 

Weight   soppor 
ted  before  break- 
ing. 

CFat  Lime  slaked  to  powder  and  measared 
<         in  powder                .                .                  \\^ 
C  Diut  of  bricks  but  little  burned                      23^ 
C  Lime  the  same                                                 1  ^  o 
\  Dust  of  bricks  well  burned                             2  5^ 
5  Lime  the  same                               .                  I  ? «, 
d  Dust  of  tiles  but  little  burned    .               .25^ 
5  Lime  the  s%me        .               .                .         1  >  ^ 
I  Dust  of  tiles  well  burned                                 2  5** 
flime  the  same               .                                  n 
J  Diist  of  tiles  same  aa  No.  3  but  which                I    ^ 
1          had  been  rebumed  in  a  reverbe-                 |    ^ 
(^         ratorj  furnace  for  six  hours.                    2  J 

days. 
11 

+40 

5 

+30 

lbs. 

330 

180 
275 
125* 

Observations  on  the  experiments  of  Table  No.  XV I. 

In  order  to  make  the  above  five  experitnentSy  I  went  to  the  nearest  brick- 
yard, at  Strasbarg;  and  there  got  bricks  and  tiles,  both  lightly  burned,  and 
well  burned.  It  was  easy  to  dintingaish  them,  for  the  first  were  very  red, 
and  but  feebly  sonorous,  while  those  which  were  well  burned^  as  it  is  called, 
were  of  a  fawn  colour  (ftmve)  (pale  red)  and  quite  sonorous.  The  bur- 
ners are  never  mistaken  in  this  particular. 

The  first  four  experiments  show  that  I  obtained  much  better  results  with 
bricks  and  tiles  but  little  burned,  than  with  those  well  burned.  We  see, 
also,  that  the  hardening  was  much  more  prompt,  with  the  slightly  burned 
dosts:  for  No.  2  required  more  than  forty  days  to  harden,  while  No.  1  re- 
quired but  11  days;  No.  4  took  more  than  30  days  to  indurate,  while  No. 
3  took  but  5  days.  We  see,  also,  contrary  to  the  general  opinion,  that 
brick  dust  gave  better  results  than  tile  dust.     No.  5  was  made  with  the 

*  In  my  pamphlet  of  1824,  and  in  the  7th  number  of  the  memorial,  copied  there- 
firoBL  the  resistance,  by  a  typographical  error,  ia  act  down  as  87  kil.  (194  lbs.)    Au. 

1* 
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same  dust  as  No.  S«  after  it  had  been  rebnnit  for  six  hours  in  a  reverbera- 
tory  furnace,  keeping  it  constantly  at  a  low  red  heat.  The  mortar  made  of 
this  last  dast  took  no  consistence,  and  when  I  withdrew  it  from  the  water 
after  a  year,  it  was  as  soft  as  if  it  had  been  made  of  lime  and  sand  onlj. 
This  shows  how  important  it  is  not  to  use  these  dusts  at  hazard;  for  thej 
are  always  costly  and  are  sometimes  no  better  than  so  much  sand.  More 
than  one  fault  of  this  kind  has  been  committed  in  great  works,  as  I  shall 
have  occasion  to  remark.  The  experiments  of  the  above  table  agree  with 
the  opinion  of  Mr.  Vicat,  who  says,  that  clay  should  be  submitted  to  a 
feeble  heat  only.  But  on  resorting  to  another  tile  kiln,  where  they  used 
another  clay  in  making  bricks  and  tiles;  and  making  therewith  four  new 
experiments  exactly  like  the  first  four  in  the  above  table.  I  was  surprised 
to  find  results  directly  opposite  to  those  before  obtained;  that  is  to  say,  the 
dusts  furnished  by  bricks  and  tiles  but  little  burned,  gave  results  much  in- 
ferior to  those  afforded  by  the  dusts  from  well  burned  bricks  and  tiles. 
The  experiments  in  the  following  table,  were  made  with  this  cement. 

Table  XVII. 


No.  of 

the 
mortar. 

Compoeition  of  ihemonar. 

No.  of  day  8 

required  to 

harden  in 

water. 

Weight  suppor- 
ted before  break- 
tog. 

1 

2 
3 

4 

C  Fat  lime  slaked  to  powder  and  mea- 

<         aured  in  powder               .               .        1  ?  n 

f  Dust  of  iilea  but  little  burned            .              33 

(  Lime  the  same                                         *      ^  ?  S 
(  Dust  of  No.  1  rebumt  for  half  an  hour           3  5 

C  Lime  the  same               .               .               *  ^^3 
\  Dust  of  No.  1  rebumt  for  one  hour                 2  3 

C  Lime  the  same                              .               *  ^^3 
I  Dust  of  No.  1  rebumt  for  two  hours        .       25 

days. 
12 

12 

15 

20, 

lbs.      . 
139 

176 

282 

319 

Observations  on  the  experiments  of  Table  No,  XVII. 

To  make  the  experiments  of  table  No.  XVII,  I  took  dust  from  the  tile 
kiln  which  had  given  results  opposite  to  those  in  table  No.  XVI,  dust  but 
lightly  burned,  and  made  mortars  therewith,  Jn  its  then  state,  and  also  after 
it  had  been  reburnt. 

Mortar  No.  1  contains  the  slightl  j  burned  dust,  and  Nos.  2,  3  and  4  the 
same  dust  after  it  had  been  reburnt  for  the  periods  of  time  expressed  in  the 
table.  According  as  the  dust  was  burned  more  and  more,  the  resistance 
increased;  and  it  is  probable  it  would  have  been  further  augmented  by  fur- 
ther burning.  It  should  be  noticed  that  the  induration  became  slower  as 
the  resistance  became  greater.  We  shall  see,  below,  that  the  slowness  of 
the  hardening  is  due  to  the  dusts  having  been  heated  in  crucibles,  where 
they  were  out  of  contact  of  the  air. 

We  see  that  the  dusts  of  table  No.  XVI  gave  me  good  results  onlj  when 
they  had  been  but  little  burned,  while  it  was  the  contrary  with  those  of 
table  No.  XVII.  These  opposite  results  led  me  to  examine  the  composi- 
tion of  the  clays  of  these  two  brick  yards$  and  I  ascertained  that  the  clay 
which  gave  the  dust  of  table  No.  XVII  contained  very  little  carbonate  of 
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limet  while  that  which  prodaced  the  dast  of  table  No.  XY I,  contained  al- 
most a  fifth  of  ita  weight  of  that  sabstance.  I  repeated  the  experimeDt 
withtheciajsof  aeveral  other  tile  kilos,  and  I  always  obtained  this  remarka« 
ble  resultf  namelj,  when  the  clays  contained  little  or  no  carbonate  of  limet 
gentle  burning  imparted  only  mediocre  qaalities,  while  strong  burning  ^ve 
them  excellent  qualities.  When,  on  the  contraryi  the  clays  contained 
from  one  to  two  tenths  of  carbonate  of  lime  I  procured  good  results  onl^ 
by  heating  lightly,  and,  if  I  augmented  the  degree  of  calcination  the  qoali« 
tj  was  impaired;  and  if  the  heat  had  been  very  great,  all  hydraulic  proper- 
ty  was  lost.  We  see,  consequently,  that  Mr.  Yicat  was  in  error  in  saying, 
as  I  have  already  quoted  him  at  page  4,  ''that  all  the  mystery  of  pozza- 
lona  resides,  not  in  the  presence  of  iron  or  lime,  but  in  a  particular  state  of 
combination  of  silez  and  alomine."  It  is  certain,  on  the  contrary,  that  the 
presence  of  lime  in  clays  has  a  great  influence  on  the  quality  of  the  puz- 
zaiona.  At  the  same  time  we  may  conceive  why  those  who  had  been  en- 
gaged in  producing  this  substance,  were  induced*  to  announce,  some,  that  it 
vras  necessary  to  heat  clays  but  little,  and  others  that  it  was  necessary 
to  heat  them  highly.  It  (pllows  from  what  1  have  said  that  what  was 
true  of  one  kind  of  clay  might  not  be  true  of  another,  although  having 
the  same  aspect.  We  in  no  degree  contest  the  point,  for  example, 
of  Mr.  Le  Massoo  having  obtained,  at  Rouen*  very  gooid  results  with  a  cal- 
cined ochreous  earth;  but  had  he  submitted  to  the  same  degree  of  calcina- 
tion an  ochreoua  earth  of  the  same  appearance,  but  containing  more  or  less 
lime,  he  would  have  had  very  different  results.  If  two  clays,  equally  grea- 
sj  to  the  touch,  be  taken,  of  which  one  shall  contain  one  filth  of  lime, 
while  the  other  contains  none,  and  if  they  be  equally  heated,  it  may  hap- 
pen that  neither  of  the  results  will  possess  hydraulic  properties  of  any  mo- 
ment: that  which  contained  the  lime  will  have  been  too  much  burned*  while 
that  which  was  without  lime  will  not  have  been  burned  enough.  On  the 
other  hand  if  that  containing  lime  be  less  burned  and  that  having  no  lime 
be  more  burned,  then  very  good  results  may  be  had  from  both. 

The  above  experiments  were  made  in  the  autumn  of  1821.  As  they  are 
the  foundation  of  the  fabrication  of  artificial  puzzalonas,  and  as  the  impor- 
tant part  that  lime  acts  in  this  fabrication  had  not  been  noticed,  I  address- 
ed, in  1822,  to  the  Minister  of  War,  a  memoir  containing  the  result  of 
mv  experiments.  An  extract  from  this  memoir  may  be  found  in  the  MorV' 
iteur  of  January  22nd,  1823. 

Mr.  Sganzin  reports,  pa^e  31  of  his  cours  de  eonsiruciion^  that  'Hhey  pre- 
pare at  Amsterdam  an  artificial  trass:  it  is  clay  taken  from  the  bottom  of 
the  sea,  which  they  burn  highly  as  they  do  bricks.  These  brick-like  pieces 
are  broken  bv  pestles  worked  by  horses:  the  substance  is  then  put  under 
millstones,  where  it  acquires  the  fineness  necessary  to  be  converted  into 
mortar  by  mixture  with  lime. 

**Bergman  analysed  this  artificial  trass,  which  bears  the  name  of  privi' 
kged  cement  of  AoUand:  he  found  that  it  contained  in  about  100  parts 
Silez,  from  55  to  60;  Alumine,  19  to  20;  Lime,  5  to  6;  Iron,  15  to  20. 

There  is  no  doubt,  considering  the  composition  of  this  clay,  and  the 
degree  of  heat  to  which  it  is  subjected,  that  it  must  give  very  good  artificial 
trass. 

I  give  below,  in  a  table,  some  experiments  on  clay  which  I  calcined  after 
mixing  with  it  a  little  lime. 
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Table  No.  XVIII. 


No. 

ofthe 

mortar. 

Compoiltion  of  the  mortar. 

No.  of  day  g 

required  to 

harden  in 

water. 

Weight  sappor- 
ted  before  break- 
ing. 

1 
3 
3 
4 

rFat  Kme  slaked  to  powder  and  mea- 

\        flured  in  powder               .               .        1  >  <. 

CDuat  from  Holfbeim  day               .                 2  5^ 

( Lime  the  same               .              .                  1  *>  <> 
I  Same  clay  calcined  with  0.10  of  lime              23 

C  Obernai  lime  slaked  to  powder  and 

<         measured  in  powder                                 1  ? «. 

f  Dast  of  Holsheim  clay        .                  .         25^ 

C  Obernai  lime  do.                   .                    •     ^^q 
(  Same  clay  calcined  with  0.10  of  lime             2^5 

days 
13 

23 

10 
33 

lbs. 
319 

169 

440 
216 

Observations  on  the  experiments  of  Table  No.  XVIII. 

To  make  the  above  experiments,  I  slaked  fat  lime  to  drj  powder,  and 
fixed  the  quantity  by  measuring;  in  powder:  and  I  took  Holsheim  clay  of 
which  the  composition  is  given  at  p.  3^8:  vol.  xx;  it  contains  no  lime.  I  cal- 
cined a  portion  of  this  clay  in  a  crucible  placed  in  a  reverberatory  furnace, 
keeping  it  at  a  redkheat  during  twelve  hours.  I  took  the  same  clay,  mixed  it 
with  one-tenth  its  volume  of  fat  lime  reduced  to  paste,  and  heatetl  the 
mixture  in  the  same  way  and  for  the  same  time,  as  the  clay  alone.  I  then 
made  mortars  1  and  3  ofthe  above  table,  mixing  fat  lime  and  the  Obernai 
hydraulic  lime,  with  the  clay  dust  that  contained  no  lime:  the  numbers  2 
and  4  were  made  with  the  clay  dust  mixed  with  one-tenth  of  lime. 

The  results  of  the  table  show  that  the  mortar  made  with  fat  lime,  and 
clay  dust  containing  lime,  gave  a  resistance  only  one  half  of  that  obtained 
with  same  lime,  and  clay  dust  containing  no  lime.  The  table  shows  that 
1  got  like  results  with  mortars  made  of  Obernai  lime.  It  will  also  be  seen 
that  the  hardening  was  slower,  by  one  half,  with  the  dust  containing  lime, 
than  with  that  without  lime.  Besides,  these  mortars  took  much  more  time 
to  harden  than  they  should  have  taken;  this  is  owing  to  the  clay  dusts  hav- 
ing  been  calcined  in  a  crucible,  and  to  the  experiment  having  been  made 
in  winter. 

Mr.  Sganzin  states,  page  9,7  of  his  cours  de  construction  that  the  officers 
of  Engineers  who  constructed  the  sluice-bridge  at  Alexandria  reburnt  their 
brick  dust  to  a  high  degree;  and  he  says  it  was  because,  before  this  opera- 
tion, the  mortars  melted  {se  delayait)  in  the  water.  Mr.  Vicat  also,  men- 
tions this  process  which  he  approves,  but  for  another  reason;  his  opinion  is 
that  energetic  puzzalonas  suit  better  with  fat  lime  than  with  hydraulic  lime; 
he  has  remarked  that  on  highly  heating  puzzalona,  it  loses  all  its  energy, 
and  I  have  obtained  the  same  effect.  But  the  lime  used  in  building  the 
Alexandria  bridge  was  Casal  lime,  which  is  eminently  hydraulic.  Mr. 
Vicat  thinks,  therefore,  that  the  brick  dust  was  calcined  to  diminish  its  en- 
ergy, so  that  it  (night  make  better  mortar  with  the  Casal  lime.  This  is  a 
great  error.     The  officers  of  Engineers  in  calcining  this  brick  dust  to  a  high 
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degree,  committed  a  eeriout  faalt  a«  I  shall  prove.  Bat  it  is  first  oecesst* 
rj  to  show  in  what  the  error  of  Mr.  Vicat  consists.  This  Engineer  relies 
on  the  principle,  that  mortar  made  of  hjdrsalic  lime,  sand,  and  good  ce- 
ment,  is  superior  to  that  made  of  lime  snd  cement  without  sand.  The 
first  experiments  of  mj  table,  Nos.  2  and  d,  also  show,  that  with  good 
hjdraolic  lime,  sand  and  trass  or  pozzalona,  1  obtained  better  results  than 
with  lime  and  trass  or  pttzzalona  without  sand.  But  if  we  refer  to  table 
No.  Xllf,  we  shall  see  that,  with  a  few  exceptions,  I  obtained  similar  re- 
sults with  fat  lime.  If  we  compare  the  results  of  Nob.  d*  10,  11  and  12, 
all  made  of  the  same  lime  from  marble,  same  trass  and  puzzalona,  we  see 
that  if  No.  9,  containing  sand,  is  inferior  to  No.  10,  contsining  only  lime 
and  trass,  on  the  other  hand  No.  11  which  contains  sand,  is  superior  to 
No.  12  containing  puzzalona  without  sand.  To  complete  the  conviction,  it 
will  suffice  to  cast  the  ejes  over  table  No.  XVlll;  wherein  we  see  that  by  the 
addition  of  one-tenth  of  lime  to  the  Holsheim  clay,  and  the  degree  of  burn* 
ing  to  which  I  submitted  it,  I  considerably  diminished  the  energy  of  this 
factitious  trass;  but  it  appears  that  this  slightly  energetic  clay  dust,  gave, 
both  with  common  lime,  and  with  the  Obernai  hydraulic  lime,  a  result  only 
ooe  half  as  good  as  that  obtained  with  the  same  lime,  and  the  clay  dust  ia 
all  its  energy.  The  experiments  cited,  prove  then,  that  energetic  pozsa- 
lonas  suit  equally  with  very  hydraulic  lime  and  with  fat  lime.  They  prove 
that  with  these  two  kinds  of  lime  it  is  in  general  more  advantsgeous  and 
ecooosnical  to  nuike  mortars  of  lime,  sand  and  puzzalona  whether  natural 
or  artificial,  than  with  lime  and  puzzalona  only,  if  an  certain  cases,  there 
is  found  to  be  a  superiority  in  mortar  without  sand,  we  see  that  it  is  not 
great,  and,  on  account  of  the  considerable  economy  that  results,  we  ought 
not  to  hesitate  to  use  sand. 

The  observation  cited  by  Mr.  S^anzin,  as  to  the  sluice-bridge  at  Alexan- 
dria, would  be  entirely  in  opposition  to  the  results  Mr.  Yicat  and  I  have 
obtained  by  calcining  clay  dusts  and  puzzalonas  to  a  high  degree.  We 
found  that  these  substances  thus  calcined,  lost  all  their  energy,  while,  ac- 
cording to  Mr.  Sganzin,  they  require  to  be  submitted  to  an  elevated  tem- 
perature. I  did  not  doubt  that  Mr*  Sganzin  had  been  incorrectly  informed 
as  to  what  occurred  at  Alexandria;  but,  to  be  certain,  I  examined  at 
the  Depot  of  fortifications  the  documents  relative  to  the  works  of  that 
place,  and  I  found,  in  a  memoir  of  the  CheJ'  de  batmilon  Maynial,  of  the 
Engineers,  dated  23  brumaire  on  13,  relating  to  this  sluice-bridge  what 
follows:  The  first  season  the  floor  (radier)  was  constructed  of  t>rick  ma- 
sonry in  puzzalona  mortar:  the  difficulty  of  procuring  puzzalona,  and  its  high 
price,  led  to  the  construction  of  a  revei1>eratory  furnace  in  which  brick  dust 
was  retrarnt  to  incandescence,  so  that  when  stirred  it  would  flow  like  lava 
(jusqu*a  ineandeicence,  de  manUreque^  lorsqWon  le  remucdU  on  h  voyail  cotu 
ier  comme  de  la  lave,)  The  mixture  of  mortar,  was  one  third  of  this  reburnt 
brick-dost,  one  third  land,  and  one  third  Casal  (lime,)  and  it  produced  the 
same  effect  as  a  like  mixture  of  puzzalona.'' 

We  see  that  it  was  the  difficulty  of  procuring  puzzalona,  that  gave  the 
idea  of  reburning  the  clay  dust  to  the  point  of  Tusion,  and  that  they  were 
led  to  this  degree  of  calcination  by  the  false  notion  that  puzzalona  was 
lava— these  two  substances,  being  in  fact,  very  different.  It  is  not  said  in 
tiie  memoir  that  the  mortar  made  of  this  dust,  before  reburning  it,  melted  in 
water,  aa  Mr*  Sganzin  states:  and  it  could  not  have  been  so,  since  they 
used  the  Casal  lime,  which  is  very  hydraulic.  We  see,  moreover,  that  it 
was  act  with   a  view  to  diminish  the  energy  of  the  cement*  and  because 
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it  was  to  be  used  with  very  hydraulic  lime,  that  it  was  reburnt;  od  the 
contrary  they  wished  to  impart  to  it  the  force  of  puzzalona,  which  they 
imagined  had  been  melted  like  lava.  The  memoir  says  that  this  recalcined 
dust,  produced  the  same  effect  as  a  like  mixture  of  puzzalona.  If  they 
had  mixed  it  with  fat  lime,  there  would  have  been  a  great  difference  be- 
tween the  results  with  this  dust  and  those  obtained  in  the  same  way  with 
puzzalona.  It  is  evident  that  their  result  ought  to  have  been  good,  as  it  is 
stated  to  have  been,  at  the  end  of  the  memoir,  but  it  was  owing  entirely 
to  the  Casal  lime  being  so  eminently  hydraulic.  We  have  seen  in  the  first 
tables  that  very  hydraulic  limes  gave  very  good  resistances  without  any 
admixture:  if  they  had  been  mixed  with  broken  nut  shells,  or  with  choppeu 
straw,  we  should  still  have  had  a  good  result,  but  it  would  have  been  very 
wrong  to  attribute  the  result  to  those  substances.  By  reburning  the  brick 
dust  at  so  high  a  heat,  they  destroyed  all  its  hydraulic  properties;  and  they 
would  have  had  as  good  a  mortar  by  mixing  this  very  hydraulic  lime  with 
sand,  instead  of  the  dust  they  used;  and  at  a  much  cheaper  rate.  I  repeat 
then  that  they  committed  a  great  fa^It  at  Alexandria  in  reburning  the  clay 
dust  thus  highly,  since  they  necessarily  caused  it  to  part  with  all  its  hy- 
draulic properties,  and,  in  order  to  do  this,  encountered  great  expense. 
Before  calcining  the  dust,  if  they  thought  proper  to  use  it,  they  should 
have  tried  it  with  a  little  fat  lime,  to  ascertain  whether,  or  not,  it  would  be 
advantageous  to  burn  it  more.  I  have  enlarged  on  this  example  of  the  works 
of  Alexandria,  to  show  how  important  it  is  not  to  have  false  ideas  as  to 
puzzalonas,  or  the  substances  which  are  substituted  for  them.  I  proceed 
DOW  to  repeat  other  experiments  that  I  made  with  diverse  clays  mixed  with 
lime  and  calcined  to  different  degrees. 

Table  No.  XIX. 


ihe 
mortar. 

Composition  of  the  mortars. 

The  clay 

having  been 

barnt  with 

lime. 

The  clay 
haying  been 
burnt  with 

bricks. 

H 

W* 

H 

W 

1 
2 
3 
4 
5 
6 
7 
8 
9 

c  Fat  lime  alaked  to  powder  k,  measured  in  powderl  7  « 
ixrass        .               .               .               /           2r 
c  Lime  the  same               .               .               .      1?« 
^Puzzalona    .          .                               .             2  5'' 
c  Lime  the  same               .               .               •      Oq 
^Dust  of  Holsheim  clay           .             .               23^ 
5  Lime  the  same               .                              •      ^  ^  <i 
\  Dost  of  Hokheim  clay  with  lime  water             2  ^ 
CLime  the  same               .               .                •      l^o 
\  Dust  of  Holsheim  clay  with  0.01  of  lime           23^ 
CLime  the  same                                             •       l?o 
I  Dost  of  Holsheim  clay  with  0.02  of  lime           2  3 
C  Lime  the  same               .               .               .     1 7  <« 
dDustofSofflenheimclsy                                    33^ 
K  Lime  the  same               .               .               .      1 7  » 
I  Dust  of  Sufflenheim  clay  with  lime  water           23^ 
(Lime  the  same                             .               •     l^o 
X  Dust  of  Sufflenheim  clay  with  0.01  of  lime        23 

days 

25 
25 
25 
30 
25 
25 
25 

lbs. 

187 
143 
165 
110 
165 
220 
143 

days 

15 
15 
15 
10 
15 
15 
15 

lbs. 

275 
286 
297 
319 
297 
286 
286 

*In  this  table  and  several  others  which  follow,  the  columns  marked  H,  express  the 
number  of  days  the  mortar  required  to  harden  in  water,  and  those  marked  W,  indicate 
the  weights  supported  before  breaking.     Au. 
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No.  Of 

tbe 
■eiies. 

The  clay 

tevinc  been 

burnt  with 

lime. 

the  clay 

hairing  been 

barnt  with 

bricks 

H 

W 

H 

W 

10 
11 
12 
13 
14 

C  Lime  the  same               •                               ■      ^  ? « 
^Dast  of  Sufflenheim  clay  with  0.02  of  lime         2  S  ^ 
C  Lime  the  same               •               •                •     ^^3 
i  Dust  of  pipe  clay                 .                .               23 
C  Lime  the  same               .               .                ■       ^2') 
^Dustof  pipeclay  with  lime  water        .              23^ 
C  Lime  the  same               .                               -      ^2q 
t  Dast  of  pipe  clay  with  0.01  of  lime        .             2  $  ^ 
C  Lime  the  same               .               .               .      1>a 
I  Dost  of  pipe  clay  with  0.02  of  lime        .            23'' 

25 
25 
25 
25 
25 

121 
264 
264 
275 
275 

12 
15 
15 
15 
12 

275 
308 
330 
341 
363 

Ob$ervations  on  the  experimmiB  of  Table  No.  XIX* 

To  make  the  above  experiments  I  took  three  kioda  of  claj,  that  of  Hoi- 
sheiro,  of  Sufflenheim,  and  the  pipe  clay  of  the  environs  of  Cologne:  the  com- 
position of  these  clays  may  be  seen  at  p.  378,  vol  xx.  I  made  four  bricks  of 
each  of  these  clajrs:  the  first  contained  no  foreign  substance:  the  second  was 
made  by  adding  a  quantttj  of  lime  water  equal  to  the  bulk  of  claj;  the  third 
bj  adding  one  per  cent,  of  fat  lime  in  paste,  and  the  fourth  bj  adding  two 
per  cent  of  the  same  lime;  they  were  placed  in  a  lime  kilo  in  the  midst  of  the 
lime.*'  With  each  of  the  same  clays  I  made,  also,  fo*ir  other  similar  bricks 
which  I  placed  in  the  same  kiln  with  the  common  bricks.  Lastly,  having 
calcined  these  cements,  I  made  the  mortars  which  are  given  in  the  table, 
taking  one  part  of  fat  lime,  measured  in  powder,  to  two  parts  of  each  of 
these  cements.  No.  1  and  2,  were  made  of  the  same  lime  and  trass  or 
puzzalona,  to  serve  as  comparisons  with  the  other  experiments.  The  mortar 
of  trass  hardened  in  six  days,  and  broke  under  a  weight  of  264  lbs:  that  of 
puzzalona  hardened  in  four  days  and  supported  352  lbs.  before  breaking. 
The  hardening  has  in  general  been  a  little  slower;  although  these  experi- 
ments were  made  at  the  end  of  summer.  That  may  possibly  be  owing  to 
the  degree  of  burning  of  the  lime. 

On  examining  the  above  table  we  shall  remark  that  all  the  clays 
that  were  burned  with  the  lime,  including  the  natural  clays,  gave  results, 
less  good,  than  when  burned  with  the  bricks;  this  difference  is  much  grea- 
ter with  the  clays  which  contain  lime;  we  see  that  when  burned  with  the 
bricks  the  Holsheim  clay,  and  the  pipe  clay,  gained  a  tittle  by  the  addition 
of  a  small  quantity  of  lime,  while  the  Sufflenheim  clay,  on  the  contrary, 
lost  a  little.  When  they  were  burned  with  the  lime,  the  Holsheim  clay 
lost  streng'h;  that  of  Sufflenheim  presented  anomalies  which  I  cannot  ex- 
plain, and  the  pipe  clay  was  but  little  changed. 

The  Holsheim  clay  being  most  at  command.  I  made  with  it  several 
nixtures  of  lime  up  to  one  tenth,  and  I  burned  them  in  the  same  way  as 
the  above  clays:  the  following  table  contains  the  results. 

*Throa];hoot  all  Alsace,  they  burn  lime  in  latge  square,  and  elevated  kilns,  lime  is 
put  at  bottom,  bricks  are  placed  above  the  lime,  and  tiles  above  the  bricks:  they  burn 
vidi  wood,  which  is  plftced  at  the  bottom:  so  that  the  lime  is  most  highly  heated,  and 
thetiks  the  least.    Au. 
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Table  No.  XX. 


Clay 

barned 

Claj  bnnied 

No.  ol 
the 

with  lime. 

with  bricks. 

Composition  of  the  mortart. 

H 

W 

H 

W 

lbs 

days 

days 

lbs 

1 

C  Lime  the  fame 

2 

3 

5  Lime  the  same 

1  Duft  of  Holiheim  clay    . 

C  Lime  the  same 

25 

253 

15 

396 

4 

<  Duflt  of  HoUheim  clay  with  0.01 
C        ofUme 
CLime  the  same 

.1^ 

25 

209 

15 

319 

5 

<  Dagt  of  Holaheira  clay  with  0.02 
C        of  lime 
CLime  the  same 

;' 

25 

242 

15 

297 

6 

<  Dust  of  HoUheim  clay  with  0.03 
C        oflime 

C  Lime  the  same 

<  Dust  of  Holsheim  clay  with  0.04 

;' 

25 

231 

15 

286 

7 

>3 

25 

253 

15 

341 

(        of  lime 

.  23 

CLime  tlie  same 

17 

8 

<  Dust  of  Hohheim  clay  with  0.05 
C        oflime 
CLime  the  same 

■■' 

25 

275 

15 

352 

9 

<  Dust  of  Holsheim  clay  with  0.06 
C        oflime 
CLime  the  same 

17 

25 

231 

15 

297 

^   10 

<  Dust  of  Holsheim  clay  with  O.Or 
C        of  lime 
CLime  the  same 

.,}' 

0 

25 

198 

15 

275 

11 

<  Dost  of  Holsheim  clay  with  0.08 
C        oflime 
CUme  the  same 

4' 

l-> 

25 

198 

15 

286 

12 

<  Dust  of  Holsheim  clay  with  0.09 
C        ofUme 
CLime  the  same 

.  23 
1-) 

25 

231 

15 

297 

13 

<  Dust  of  Holsheim  clay  with  0.10 
C        oflime 
CLime  the  same 

C3 
•    23 
1") 

25 

242 

16 

286 

U 

<  Dust  of  Holsheim  clay  with  0.04 
C        of  lime 

^3 
•   23 

4 

187 

15     ^ 

Same  mortar 

• 

4 

209 

16     ^ 

Same  mortar 

3 

297 

17     ' 

Same  mortar 

• 

3 

385 

Obaervalions  on  the  experiments  of  Table  No.  XX. 

The  above  experiments  were  made  in  the  same  manner  as  those  of  tuble 
No.  XIX,  as  to  the  burning  of  the  clays;  but  in  proportioning  the  mortars 
I  took  one  part  of  lime  in  paste  to  two  parts  of  cement.  I  made  two  com- 
paratiTe  experiments,  No.  I  and  No.  2  with  trass  and  puzzalona.  The  mor- 
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tar  with  trass  hardened  in  four  days  and  supported  319  lbs;  that  with  puz- 
zalona  hardened  in  three  days  and  broke  under  a  weight  of  286  lbs.  We 
have  seen  in  t&t^le  No.  XIII,  an  exactly  similar  mortar  support  495  lbs. 
Whence  it  appears  ^hat  with  puzzalona  as  with  trass,  results  are  various. 

The  present  table  concurs  with  No.  XIX  in  showing  that  the  cements 
calcined  with  the  lime  gave  inferior  results  to  those  calcined  with  the  bricks. 
This  table  shows  also  that  the  proportions  of  lime  mixed  with  the  clay, 
which  gave  the  best  results  for  the  degrees  of  calcination  tried*  were  four 
or  five  per  cent;  but  here,  the  best  result  obtained  from  clay  mixed  with 
lime,  is  inferior  to  that  of  No.  3  where  there  was  no  lime.  It  appears  that 
the  mortars  of  the  two  tables  whereof  the  clay  had  been  calcined  with 
0.02  of  lime  do  not  greatly  differ.  A  greater  difference  observable  between 
the  mortars  No.  3  oft  the  two  tables,  neither  of  which  contain  lime,  may  be 
owing  to  two  circumstances:  the  first  is,  that  in  table  No.  XIX  the  propor- 
tions were  adjusted  with  lime  in  powder,  while  in  No.  XX,  they  were  fix- 
ed with  lime  in  paste;  the  second  is,  that  the  cement  of  mortar  No.  3  in  the 
present  table  may  have  received  a  more  suitable  degree  of  calcination  than 
that  of  table  No.  XlX. 

All  the  four  mortars  No.  14, 15, 16  and  \7  were  made  with  clay  that 
had  been  mixed  with  0.04  of  lime,  but  they  were  heated  to  different  degree* 
in  another  kiln,  and  gave  different  results.  Cement  No.  14  was  burned 
with  the  tiles  and  placed  in  the  upper  part;  No.  15  was  placed  in  the  mid- 
dle of  the  kiln;  No.  16  between  the  tiles  and  the  bricks,  and  No.  \7  in  the 
middle  of  the  bricks.  Whence  it  appears  that  No.  14  was  least  and  No. 
\7  most  heated.  This  last  mortar  gave  about  the  same  resistance  as  No. 
3  which  contained  no  lime.  / 

There  are  several  anomalies  in  the  last  column  of  table  No.  XX  which 
appear  to  me  to  be  due  to  the  degree  of  calcination.  We  notice,  in  fact, 
that  in  a  brick  kiln,  not  only  the  different  layers  sustain  different  degrees 
of  heat,  but  even  the  bricks  in  the  same  layer  are  not  all  burned  to  the 
same  degree.  All  the  mortars  of  the  last  column  of  the  last  two  tables, 
required  about  fifteen  days  to  harden,  with  the  exception  of  the  last  four 
which  hardened'  in  the  short  space  of  three  to  four  days.  I  attribute  this 
effect  to  the  circumstance  that  these  four  cements  were  placed  by  the  side 
of  one  of  the  flues  left  in  the  mass  of  bricks  in  order  to*distribute  the  heat; 
and  thus  they  were  exposed,  during  the  burning,  to  a  current  of  air  which 
contrihiii^ed  to  the  promptitude  of  the  induration,  as  1  shall  have  occasion 
to  show 

The  experiments  given  in  tables  Nos.  XVI,  XVII,  XVIII,  XlXand  XX, 
show  that  the  presence  of  lime  has  great  influence,  when  it  exists  in  the 
state  of  carbonate  in  the  clays,  as  to  the  effect  of  calcination  upon  them; 
because  the  heat  disengages  a  great  part  of  the  carbonic  acid,  and  the  lime 
mixed  in  the  clay,  causes  the  beginning  of  vitrification,  which  is  distruc- 
tive  of  all  hydraulic  properties  in  these  cements.  These  experiments  show, 
besides,  1st.  that  clay  containing  no  lime  requires  a  rather  high  calcination 
to  form  good  artificial  puzzalonas,  and  that  the  heat  required  to  burn  bricks 
suitably,  is  about  the  proper  degree  for  such  cements:  £nd.  that  when  the 
clays  contain  as  high  as  one  tenth  of  carbonate  of  lime,  the  temperature 
used  to  burn  tiles  is  sufficient:  3rd.  that  this  degree  of  heat  is  too  sreat  for 
them,  provided  they  contain  from  a  tenth  to  a  fifth  of  carbonate  of  lime,  as 
sometimes  happens,  but  that  good  results  may  still  be  got  by  burning 
them  with  a  lower  heat  than  that  required  for  tiles:  4th.  it  does  not  appear 
that  the  presence  of  lime  in  clays  tends  to  make  the  cements  more  ener- 

YoL.  XXI^-*No.  1.— Jahuart,  1838.  2 
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getic  If  it  givet  cncrrjr  to  some  clajs,  it  is  but  slight:  tod  there  may  re- 
salt  from  the  miztore,  if  the  burning  be  catried  too  high,  a  loss  of  all  hy- 
draulic property.  At  the  close  of  the  chapter  I  shall  explain  all  the  means 
necessary  to  the  fabrication  of  good  artificial  puzzalona. 

Among  the  substances  which,  after  lime,  occur  roost  frequently  in  clays, 
is  magnesia.  I,  in  consequence,  made  the  following  experiments  with  Hol- 
sheiro  clay  and  various  proportions  of  carbonate  of  magnesia. 

Table  No.  XXL 


No.  of 

the 
mortars 

No.  of  days 

required  to 

harden  in 

water. 

Weight  auppor- 
ted  before  break- 
Ins. 

1 

2 
3 

4 

6 
7 

C  Fat  lime  roeftsored  in  paste    .                       1  ?  « 
iDost  of  HolsheimcUy    .               .               23^ 
TLime  the  same                                      *        ^7 
<  Dust  of  the  same  clay  withO.Ol  of  carbo-         S-3 
(.        nate  of  magnesia                                     8  j 
C Lime  the  same                      .      .                   l\^ 
t  Dust  of  the  same  clay  with  0.03  of  do.         23 
C  Lime  the  same                         .                       l?^ 
I  Dust  of  the  same  clay  with  0.05  of  do.           23^ 
Climetbesame                                              1?« 
I  Dust  of  the  same  clay  with  O.or  of  do.           23 
C  Lime  the  same                       .           .            1  ^  ^ 
\  Dust  of  the  same  clay  with  0.10  of  do.           23^ 
r  Lime  the  same                       .           .             1^ 

C        with  0.05  of  carbonate  of  magrnesia          2  J 

days. 
20 

20 

20 
20 
20 
20 

20 

pounds. 
380 

341 

330 

341 
330 
3S0 

231 

ObBcrvations  on  the  £xperiment$  of  Table  No.  XXI. 

I  made  the  above  mixtures  of  Holsheim  clay  with  carbonate  of  magnesia 
in  the  same  manner  as,  in  the  preceding  tables,  the  mixtures  of  clay  and 
lime.  We  see  that  the  hardening  was  slower  than  usual;  but  this  is  owing 
to  the  experiments  having  been  made  during  very  cold  weather  in  the  month 
of  January. 

These  clays  were  placed  in  the  lime  kiln  between  the  bricks  and  the 
tiles,  and  we  see  by  the  result  of  No.  I  that  the  decree  of  heat  wm^  uot 
quite  sufficient  to  impart  to  this  clay  all  the  energy  of  which  it  is  suiicepti- 
bie.  We  see  also,  that  at  this  degree  ot  heat,  the  carbonate  of  magnesia 
has  had  no  great  effect  in  transforming  this  clay  into  puzzalona.  The  ce- 
ment No.  7  was  more  highly  heated,  being  placed  between  the  bricks  and 
the  lime:  the  clay  of  this  number  contained  the  same  quantity  of  carbonate 
of  magnesia  as  No.  4  and  we  see^  that  it  supported  110  lbs.  less.  We 
should  not  conclude  that  this  effect  is  due  to  the  magnesia;  because  the  Hol- 
sheim clay  loses,  when  alone,  much  of  its  force  when  too  highly  heated, 
as  we  see  by  No.  1  of  table  XXIll.  It  appears,  therefore,  that  magnesia 
is  nearly  passive  in  the  perfecting  of  artificial  puzzalonas. 

Clay,  we  know,  is  a  mixture  of  silex  and  alumine:  I,  in  consequence, 
made  the  following  experiments,  adding  sand  to  the  clay  which  I  heated. 
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15 


No.  of 
ihe 


3 
4 
5 

6 

7 


10 
11 
13 
13 
14 

15 


CompoiiUoii  of  ttM  morCan. 


rFat  lioM  flUked  to  powder  and  mcft- 
'         sored  in  powder 

Doft  ofpipe  cUy  heated  for  fix  houn 
l^       in  a  reverberatoiy  ftiroaee 
rLime  the  nme 

j  Same  clay  deprived  of  part  of  1U  nnd* 
>         and  to  which  was  added  O.lO.of  white 
(^  ^    aand  pounded  fine 
c  lime  the  aame 

\  Duit  of  cUy  No.  2  with  0^0  of  aand  do. 
rLimethenme 

^Duat  of  clay  No.  2  with 0^0  of  nnd  do. 
c  Lime  the  aame 

^Duat  of  eUy  No.  2  with  0.40  of  aand  do. 
c  Lima  the  aame  •  •  . 

\  Duat  of  clay  No.  S  with  0.50  ofiand  do. 
c  Lime  the  same  • 

I  Dast  of  yellow  ochreons  day 
rLioM  the  aaoM 

<  Dust  of  yellow  oehreova  cky,  depnred 

C        of  part  of  its  sand  • 

rLimethesame 

<  Dost  of  clay  Na  8  with  0.10  of  white 
C.       aand  pounded  fine 

C  Lime  the  same 

t  Dust  of  clay  No.  8  with  0.20  of  sand  do. 

C  Lime  the  same 

t  Dust  of  clay  No.  8  with  0.30  of  sand  do. 

C  Lime  the  aame 

t  Dost  of  clay  No.  9  with  0.40  of  sand  do. 

C  lime  the  same 

t  Dost  of  clay  No.  8  with  0. 50  of  sand  do. 

C  lime  the  aame  • 

L  Dust  of  day  called  ffintzel 

CUme  the  same 

<  Dust  of  Rintzel  clay  depriTcd  of  part 
I         ofitasand 


No.ofdB7S 
raqoiredto 
harden, 
lo 


day  a 
12 

14 

15 

15 
15 
15 
16 

20 

SO 

18 
16 
18 
20 
12 

10 


Woifhtfoppor- 
tedDefore 
bratklng 


Iba. 
418 

374 

378 
383 
473 
462 
187 

143 

165 

176 
189 
154 
132 

352 

418 


Obiervations  on  the  experiments  of  Table  No.  XXIL 

To  make  the  first  six  experiments,  I  took  the  white  ciaj  which  is  sent 
from  the  eoviroDS  of  Cologne  to  Strasburg,  to  make  pipes.  The  analysis 
of  this  clay,  siven  in  vol.  xix«  p.  578,  shows  that  it  contains  very  little  iron, 
and  that  the  alumine  in  it,  is  about  one  third  of  the  silex.  I  took  a  portion  of 
this  clay,  diffused  it  through  a  large  quantity  of  water,  and  decanting  it 
several  times,  deprived  it  of  a  part  of  its  silex.  I  then  made  the  mortar 
No.  I  with  the  natural  clay:  the  other  mortars  up  to  No.  6  inclusive  were 
composed  with  the  clay  deprived  of  part  of  its  silex,  to  which  I  added,  suc- 
cessively, the  portions  of  sand  stated  in  the  table.  The  sand  which  I  used 
was  white  and  silecious:  it  was  pounded  very  fine  and  mixed  with  th^ 
clay. 

I  omitted  composing  a  mortar  of  lime,  and  this  white  clay  deprived  of 
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part  of  its  sand,  like  that,  No.  8,  made  of  another  kind  of  claj.  The  claj 
of  the  first  six  numbers  was  calcined  during  six  hours  in  a  reverberatory 
furnace.  No.  £«  which  had  less  sand  than  No.  1,  gave  a  result  less  strong. 
The  quality  of  the  succeeding  mortars  improves  up  to  No.  5,  to  which  I  had 
added  0.40  of  sand;  No.  6,  which  contained  0.50  of  sand,  was  inferior  to 
No.  5. 

The  experiments  from  No.  7  to  No.  13  were  made  with  a  very  greasy 
clay:  a  yellow  ochreous  earth  ol  which  I  had  not  the  analysis.  I  treated 
this  clay  like  the  other,  that  is  to  say,  1  took  a  portion  which  I  washed  in  a 
great  quantity  of  water,  decanting  several  times  to  separate  a  portion  of  the 
sand  it  contained.  No.  7  was  made  with  the  natural  ochreous  earth:  No. 
8  with  the  clay  deprived  of  a  portion  of  its  sand.  To  make  the  following 
mortars  up  to  No.  13,  I  added  to  the  washed  clay  the  several  portions  of 
sand  indicated  in  the  table;  these  clays,  like  the  pipe  clay,  were  heated  for 
six  hours  in  a  reverberatory  furnace,  keeping  them  at  a  low  red  heat  {rouge 
tendre.)  We  see  that,  with  this  clay  as  with  the  pipe  clay,  we  obtained 
an  inferior  result  when  it  was  deprived  of  much  of  its  sand,  and  that  its 
energy  was  augmented  by  adding  a  little  sand,  up  to  a  certain  quantity,  be- 
yond which  it  went  on  diminishing.  The  comparison  of  the  above  experi- 
ments with  ochreous  clay  and  pipe  clay,  shows  that  ochreous  earths  are  not, 
as  was  for  a  long  time  believed,  to  be  preferred  in  forming  artificial  puzza- 
lonas:  several  other  results  confirm  this  remark. 

The  experiments  No.  14  and  \5  were  made  with  a  clay  which  is  found 
in  the  environs  of  Haguenace,  and  is  used  for  various  purposes;  this  clay 
is  gray,  and  contains  no  lime:  it  is  refractory.  It  is  used  in  the  construc- 
tion of  furnaces  for  heating  madder.  On  working  it  in  the  hands,  it  is 
perceived  to  contain  a  considerable  quantity  of  sand.  No.  14  is  composed 
of  the  natural  clay:  in  No.  15,  the  clay  is  deprived  of  part  of  its  sand, , 
and  in  this  state  it  is  much  more  greasy  to  the  touch.  A  comparison  of  No. 
14  and  15  shows  that  this  clay  gave  the  best  result  when  deprived  of  part 
of  its  sand. 

The  experiments  made  with  the  above  three  kinds  of  clay  prove  that 
clajs  containing  a  great  quantity  of  sand  are  not  so  suitable  for  making  ar- 
tificial puzzalonas  as  those  which,  having  more  alumine,  are  greasy  to  the 
touch.  When  clays  contain  one  part  of  alumine  to  three  of  silex,  they 
are  very  greasy:  they  are  also  quite  greasy  when  the  proportion  is  one  to 
five,  but  beyond  this  they  become  meagre:  it  is  therefore  amongst  the  clays  a 
little  greasy,  that  we  should  seek  for  those  whereof  to  make  artificial  puz- 
zalona. 

We  have  seen,  according  to  the  analysis,  by  Mr.  Berthier,  of  trass  and 
puzzalona,  that  these  substances  contain  potash  and  soda.  I  therefore 
mixed  these  with  the  clays  to  be  heated,  and  the  following  are  the  re- 
sults. 
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Table  No.  XXIII. 


]C1a7  hftflns  been 

bomedwttSume. 

No.  of 

buriMdwiUi 

mortar. 

Cofflporition  of  the  aiorura. 

brlcki. 

« 

W 

H 

W 

days. 

lbs. 

days. 

lbs. 

1 

'I  Dust  of  Holsheim  clay 
r  Lime  the  aaine 

i;) 

15 

330 

35 

99 

3 

i  Diut  of  nune  clay  with  1-10  of  aola- 
^        tionofaodaat5<> 

.1' 

15 

319 

3 

c  Lime  the  nme 

^Duflt  of  same  clay  with  1*5  do. 

I]' 

15 

308 

4 

c  Lime  the  fame 

^Doat  of  same  clay  with  1-4 do. 

I]' 

15 

297 

5 

cUmetheaame 

i  Daat  of  mme  clay  with  1^ 

i\' 

15 

397 

6 

c  Lime  the  aame 

\  Dust  of  same  clay  with  1-3 

I  Lime  the  same 

15 

386 

15 

297 

7 

{  Duit  of  aame  clay  with  1-10  of  aolu- 
/         tion  of  potash  at  5^ 

.1' 

15 

341 

8 

(  Lime  the  aame 

\  Dust  of  same  day  with  1-5  do. 

U' 

15 

363 

9 

c  Lime  the  aame 

\  [  Duat  of  same  cUy  with  1.6  do. 

5i' 

15 

374 

10 

c  Lime  the  aame 

"l  Dust  of  same  clay  with  1-3  do. 

ii' 

15 

363 

11 

c  Lime  the  same 

I  Duat  of  same  clay  with  1-3  do. 

l' Lime  the  aame 

ii' 

15 

341 

25 

264 

12 

<  Dust  of  aame  clay  with  1-S  of  aolu- 

(•) 

25 

264 

f         tion  of  saltpetre  at  S^ 

r  Lime  the  aame 

i> 

13 

<  Dust  of  aame  clay  with  1-2  of  solu- 
C        tion  of  salipetre  at  J  0® 
TLime  the  same 

■' 

25 

342 

14 

<  Duat  of  same  elay  with  1-2  of  aolu- 
C.        tion  of  com.  aalt  at  5^ 

.(' 

15 

330 

25 

264 

Observations  on  (he  experiments  of  Table  No.  XXIII. 

To  make  the  above  experimenta  I  took  HoUbeim  clay  and  mixed  it  with 
▼arioQB  quantities  of  aolotiona  of  aoda  standing  at  5^  of  the  pese  acid. 
The  quantities  of  solutions  of  soda  that  the  clays  contain  are  taken  with  re- 
ference to  the  volume  of  clay.  I  did  the  same  with  potash,  as  is  shown  in 
the  numbers  from  7  to  11.  Nos.  12  and  13  have  the  clay  mixed  with  wa- 
ter containing  saltpetre;  and  No.  14  has  the  clay  wet  with  salt  water. 

The  clays  of  the  first  eleven  numbers  of  the  first  column  of  the  table' 
were  heated  in  a  lime  kiln,  between  the  tiles  and  the  bricks,  so  as  to  give 
them  only  a  moderate  heat.  Those  of  No.  1,  6  and  ll  of  the  second  co- 
lomn  were  burned  with  the  lime,  and  subjected  to  a  very  high  heat. 

If  the  result  of  the  first  eleven  numbers,  wherein  the  clay  was  heated 
with  bricks,  be  observed,  it  will  be  seen  that  the  first  of  those  which  con. 


'This  mortar  broke,  on  being  cut,  but  wu  very  hard. 
2» 


Av. 


Digitized  byVjOOQlC 


18   ,  Practical  and  Theoretical  Mechanics  and  Chemistry. 

tain  soda,  differ  but  little  from  No  1  which  contains  none,  but  that  the  re- 
sistances, in  the  succeding  numbers,  go  on  diminishing  a  little,  as  the  pro- 
portion of  soda  was  increased.  With  potash,  I  obtained  a  different  result; 
the  resistance  of  the  mortars  augmented  up  to  No.  9,  and  afterward  dimin- 
ished. The  clays  placed  between  the  tiles  and  the  bricks  received  a  de- 
gree of  heat  rather  too  slight — for  No.  1  supported  a  weight  of  onlj 
SSO  lbs,  while  we  have  seen  that  this  claj  could  sustain  a  weight  of  396 
lbs,  when  the  clay  had  been  properly  calcined. 

The  clays  No.  1,  6  and  11,  which  had  been  placed  in  the  middle  of  the 
lime,  received  a  much  higher  degree  of  heat  than  ordinary:  for  the  cement 
No.  1  had  become  of  a  slate  blue,  while  it  is  commonly  of  a  liver  colour 
(cTun  rouge fonce)  a  good  deal  like  the  puzzalona  that  1  used. 

We  see  that  mortar  No.  1  lost  much  of  its  strength  when  its  cement  had 
been  calcined  with  the  lime,  since,  instead  of  330  lbs,  it  supported  only  99 
lbs:  but  it  is  singular  that  Nos.  6  and  11  which  had  received  the  same  de- 
gree of  heat,  and  of  which  t.he  cements  were  equally  blue,  offered  a  resis- 
tance much  greater  than  the  corresponding  one  of  No.  1.  The  effect  of 
soda  and  potash,  then,  has  been  to  prevent  this  clay  from  losing  a  great 
part  of  its  hydraulic  property  inconsequence  of  a  too  high  calcination.  I 
thought  I  should  obtain  an  opposite  result,  because  these  substances,  heated 
with  silex,  form  glass,  and  all  vitrified  substances  make  very  bad  puzza- 
lonas.  But  these  gave  no  trace  of  vitrification.  I  obtained  a  slight  advan- 
tage by  moistening  the  clay  with  the  lye  of  ashes  standing  at  5°. 

No.  12  and  13  are  composed  of  the  same  clay  tempered  with  water  con- 
taining saltpetre  (nitrate  of  potash.)  This  trial  was  made  in  duplicate;  the 
cement  in  one  being  but  little,  and  in  the  other,  much  burnt.  Unfortu- 
nately the  first  mortar  broke  on  being  cut  to  the  proper  size;  the  second 
experiment  gave  a  good  result,  like  that  obtained  from  potash.  This  trial 
was  designed  to  ascertain  whether  the  aqua-fortis  cement^  which  has  been 
a  long  time  in  use,  merits  its  high  reputation.  This  cement  is  an  argilla- 
ceous residue,  derived  from  distillation  of  nitrate  of  potash  and  clay,  to 
extract  nitricacid.  This  operation  is  performed  in  matrasses  of  stoneware 
or  glass:  the  residue  being  a  combination  of  ferruginous  clay,  potash  and 
some  alkaline  salts.  Being  pulverized,  this  is  what  is  called  aqua-fortis 
cement  (te  dmerU  a  Veau-forte!)  Very  good  results  are  got  from  it.  But  I 
presume,  after  what  has  been  shown  above,  that  the  quality  of  the  cement 
must  be  very  variable,  according  to  the  composition  of  the  clays  used,  and 
especially,  as  they  may  sometimes  contain  lime.  It  is  unfortunate  that 
the  mortar  No.  12,  of  which  the  clay  had  been  moderately  calcined,  was 
broken.  We  see  that  the  trial,  in  the  case  where  the  clay  had  been  highly 
calcined,  gave  an  average  result.  No.  13  only  differed  from  No.  12,  in 
being  mixed  with  water  more  highly  charged  with  nitrate  of  potash.  The 
experiment  of  No.  13  having  given  a  result  sensibly  superior  to  the  No.  1 
corresponding,  I  am  induced  to  think  that  the  aqua-fortis  cement  may  be 
very  good;  but  these  experiments  should  be  repeated. 

I  have  stated  above  that  the  Dutch  make  a  very  good  factitious  trass,  by 
calcining  a  clay  which  they  extract  from  the  bottom  of  the  sea;  I,  conse- 
sequently,  made  No.  14,  of  the  Holshiem  clay,  and  salt  water.  If  we  com- 
pare No.  14  of  the  first  column  and  the  corresponding  No.  1,  we  see  that 
the  result  is  the  same.  If  we  make  the  same  comparison  in  the  second  col- 
umn, which  comprises  the  clays  calcined  with  the  lime,  we  shall  remark 
that  the  clay  mixed  with  salt  water  has  a  great  superiority.  We  have  a 
right  to  conclude  then  that  the  marine  salt  acted  like  the  potash  and  soda*— 
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that  istosajy  it  prevented  a  high  degree  of  calciDation  from  deprivJDg  the 
claj  of  a  great  portion  of  its  hydraulic  property.  It  results  from  this,  that 
when  fabricating  artificial  puzzalonas  near  the  sea,  it  will  be  proper  to  try 
whether,  on  mixing  the  clays  with  salt  water,  the  bad  effects  of  too  high  a 
heat  will  be  prevented.  This  would  be  advantageous,  because  it  is  difRcult 
to  give  an  equal  degree  of  heat  to  a  kiln,  when  the  temperature  is  high. 
These  experiments  should  be  made  at  different  degrees  of  temperature,  so 
as  to  compare  results.  Even  in  the  interior  of  the  country,  it  would  not  be 
expensive  to  add  salt  to  the  clays  which  are  to  be  calcined— using  a  solu- 
tion of  common  salt. 

Although,  according  to  table  No.  XXIII,  soda,  mixed  with  Holsheim 
clay,  gave  results  a  little  inferior  to  those  given  by  the  natural  clay,  it  was 
not  so  with  potash.  When  the  proportions  were  not  too  great,  potash  gave 
results  sensibly  better.  This  resort  cannot  always  be  had,  because  of  the 
cost  of  the  materials,  and  of  the  operation  of  mixing.  I  shall  show  in  the 
aeqoel  that  it  is  easy  to  arrive  at  the  same  end  in  a  less  expensive  mode, 
by  choosing  proper  clays;  but  the  observation  of  the  effects  of  potash  will 
serve  to  throw  some  light  on  the  theory  of  puzzalona  and  trass. 

The  hardening  of  the  mortars  in  the  above  table  was  rather  slow;  one  of 
the  causes  was,  that  the  experiments  were  made  in  the  beginning  of  winter. 
The  mortars  of  the  first  series  all  took  about  fifteen  days  to  harden,  and 
those  of  the  second,  twenty-five  days. 

I  now  proceed  to  give  the  results  obtained  with  the  dust  of  clays  found 
near  Strasburg,  or  carried  thither  for  various  uses. 

Table  No.  XXIV. 


No.  of 

No.  of  days  re- 

Weight sup- 

the 
mortar. 

CompoeHlon  of  the  mortan. 

quired  to  harden 
in  water. 

ported  before 
breaking. 

Days. 

lbs.          lbs. 

1 

Fat  lifflfl 

» land  and  trass 

4  to  20 

231    to  510 

2 

Do. 

and  Trasa 

3  to  16 

264  to  583 

3 

Fat  Hire,  sand  Bnd  puzzalonm 

4  to     5 

352  to  499 

4 

Do. 

and  puzzalona 

3  to    5 

286  to  550 

5 

Do. 

sandy  and  dust  of  Frankfort  clay 

4  to    6 

418  to  561 

6 

Do. 

and  dust  of  Frankfort  clay 

3  to    5 

422  to  578 

7 

Do. 

sand,  and  dust  of  Cologne  clay 

14  to  18 

286  to  473 

8 

Do. 

and  dust  of  Cologne  clay 

12  to  15 

308  to  495 

9 

Do. 

sand,  and  Dust  of  Wissemburg  clay 

14  to  16 

242  to  429 

10 

Do. 

and  dust  of  Wissemburg  clay 

12  to  15 

220  to  462 

11 

Do. 

nnd.  an<*  dust  of  Holsheim  clay 

12  to  18 

'253  to  418 

12 

Do. 

and  duat  of  Holsheim  clay 

10  to  15 

275  to  440 

13 

Do. 

sand,  and  brick  dust  of  Sufflenheim 

16  to  20 

231  to  407 

14 

Do. 

and  brick  dust  of  Sufflenheim 

15  to  18 

^  253  to  462 

15 

Do. 

sand,  and  dust  of  Kilbsheim  clay 

10  to  12 

231   to  508 

16 

Do. 

and  dust  of  Kilbsheim  cky 

8  to  10 

253   to  319 

17 

Do. 

and  dust  of  whitish  bricks  of  Ackenheim 

12  to  15 

242  to  286 

18 

Do. 

and  dust  of  red  bricks  of  Ackenheim 

25  to  35 

77  to  121 

19 

Do. 

and  duat  of  yellow  bricks  of  Kehl 
and  several  kinds  of  dust  from  Depot 

25  to  40 

55   to    77 

20 

Do. 

10  to  30 

121  to  330 

21 

Do. 

and  slate  dust 

12  to  15 

319  to  451 

22 

Do. 

and  ••  cimeiU  de  tanguine^     . 

15 

352- 

53 

Do. 

and  dust  of  yellow  ochre 

18 

297 

24 

Do. 

and  two  parts  of  Paris  cement 

4 

187» 

25 

Do. 

sand,  and  Paris  cement  . 

5 

99# 

^lliese  two  mortars  were  cracked. 
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Observations  on  the  experimmta  of  Table  No.  XXIY . 

I  have  united  in  the  above  table  several  trials  to  produce  hydraulic  mor- 
tar with  fat  lime  and  different  kinds  of  claj  calcined,  without  adding  any 
thing  to  them.  At  the  top  of  the  table,  I  put  the  results  obtained  with 
trass  and  puzzalona.  I  have  united  all  the  experiments  of  the  same  kind 
in  a  single  statement,  because  I  sometimes  made  the  mortars  bj  taking  the 
lime  in  a  powder,  and  sometimes  in  paste.  The  proportions  of  sand,  trass 
and  cement,  also  varied.  We  see  that  it  would  have  required  a  very  ex- 
tended table  to  separate  all  these  experiments.  By  uniting  them,  as  I  have 
done,  the  general  result  may  be  seen. 

No.  1  comprises  mortars  composed  of  various  fat  limes,  sand  and  trassi 
several  causes  contributed  to  vary  the  hardening  and  the  resistance:  these 
are,  principally,  the  quality  of  the  trass;  the  time  it  was  left  in  the  air  after 
being  slaked  with  a  little  water;  the  proportion,  and,  lastly,  the  season  of 
the  year.  This  observation  applies  to  all  the  following  mortars.  The  weak- 
est resistance  of  the  mortars  No.  1,  is  £31  lbs.,  and  the  strongest  5 10  lbs. 

No.  £  comprises  a  series  of  experiments  made  with  fat  lime  and  trass, 
without  sand,  the  resistance  varied  from  £64  to  583  lbs.;  this  last  result  is 
the  greatest  that  I  obtained  in  all  my  experiments.  This  mortar  was 
made  in  summer,  with  lime  that  had  been  slaked  to  powder  for  two  months; 
it  is  probable  that  the  piece  of  trass  was  of  an  unusually  good  quality. 

The  two  series  of  experiments  under  Nos.  3  and  4,  were  made  with  fat 
lime,  sand  and  puzzalona;  and  with  lime  and  this  last  substance  without 
sand.     The  puzzalona  behaved  like  the  trass.    From  the  column  showing 
the  hardness,  it  might  be  supposed  that  the  puzzalona  mortars  hardened 
quicker  than  those  made  of  trass,  but  it  is  not  so.    In  the  instances  of  the         ' 
trass,  the  mortars  were  made  in  winter  as  well  as  in  summer;  but  with  the         ' 
puzzalona,  the  experiments  were  made  only  in  summer,  and  during  that 
season,  the  hardening  was  about  the  same  for  the  two  substances.    There 
is,  however,  a  light  advantage  in  favor  of  puzzalona,  but  which  cannot  be 
estimated  at  more  than  half  a  day.    I  therefore,  as  stated  above,  regard         ^ 
these  two  substances  as  having  given  me  like  results.  i 

Nos.  5  and  6,  comprise  experiments  made  with  clay  brought  from  a  vil. 
lage  called  Kingiesburs,  twelve  leagues  from  Frankfort;  this  clay  is  used  \ 
at  Strasburgto  make  alum;  it  is  preferred  to  the  clays  of  the  vicinity  be-  i 
cause  it  contains  almost  no  iron;  they  calcine  it  for  thirty-six  hours  before  \ 
dissolving  it  in  sulphuric  acid.  When  this  clay  is  in  its  crude  state,  it 
is  blackish,  owing  to  vegetable  remains.  By  calcining  it  a  little,  it  becomes 
blue;  in  which  state  it  gives  bad  results;  when  strongly  calcined,  it  be- 
comes very  white,  and  ^rms  an  excellent  artificial  puzzalona,  as  appears 
from  those  two  numbers,  5  and  6.  The  analysis  of  this  clay  shows  that 
it  contains  no  lime,  and  the  iron  found  in  it  in  small  quantity  may  be 
considered  at  without  action.  It  has  been  an  error,  therefore,  to  attribute 
great  influence  to  iron  in  the  improvement  of  artificial  puzzalonas:  these 
experiments,  5  and  6,  showing  that  a  very  good  artificial  puzzalona  may 
be  obtained  from  a  clay  containing  neither  iron  nor  lime.  The  analysis 
of  this  clay  exhibits  the  alumine  as  existing  in  the  proportion  to  the  silex, 
of  about  three  to  five,  (see  vol.  xx,  p.  378:)  it  is  very  greasy  to  the  touch.  Mor- 
tars made  of  this  cement  and  sand,  sometimes  gave  superior  results  to  those 
in  which  there  was  no  sand,  and  sometimes  inferior,  as  happened  with 
trass.  The  hardening  was  always  as  quick  as  with  puzzalona;  which  I 
shall  explain  in  the  sequel. 
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The  series  No«.  7  and  8,  were  made  of  the  white  claj  which  is  brought 
from  Cologne  to  Strasborg  to  make  pipes.  We  see,  at  page  578,  vol.  xx,  that  it 
contains  no  lime  and  vtry  little  iron.  The  table  shows  that  the  mortar  made 
of  this  cement  gave  very  good  results  also,  although  the  claj  does  not  con- 
tain as  much  alumine  as  that  from  Frankfort;  the  hardening  was  slower. 

The  Tnortars  Nos.  9  and  10,  were  colnposed  of  claj  from  the  environs  of 
Wissemborg;  it  is  used  at  Strasburg  to  make  common  pipes.  This  claj 
contains  no  lime;  it  is,  as  it  were,  marbled  with  veins  of  red  oxide  of 
iron;  the  analjsis  indicates  but  little  more  iron  than  the  Cologne  claj,  but 
it  is  because  the  specimen  analjsed  was  taken  from  between  the  veins. 
The  table  shows  the  results  to  have  been  verv  good. 

The  series  Nos.  11  and  12,  were  roadeof  Holsheim  claj;  which  contains 
no  lime,  but  aquantitj  of  iron;  it  is  of  a  reddish  color,  and  quite  greasj  to 
the  touch,  although  the  proportion  of  alumine  to  the  silex  is  hardlj  one  to 
four.  The  dust  of  this  ctaj  gave  verj  good  results,  but  the  hardening  was 
slow. 

The  series  Nos.  13  and  14,  were  made  of  bricks  of  Sufflenheim,  of  which 
the  claj  contains  no  lime,  but  a  considerable  qoantitj  of  iron;  it  is  not  verj 
greasj,  and,  indeed,  the  alumine  is  onlj  about  one  seventh  of  the  silex. 
The  cement  of  which  I  made  the  several  mortars,  were  made  from  bricks 
which  I  reduced  to  powder;  we  see  that  these  results  are  also  verj  good. 

The  series  Nos.  15  and  16,  were  made  of  Kolbsheim  bricks;  the  claj  of 
this  kiln  is  quite  greasj—- containing  one  of  alumine  to  four  of  silex.  It 
contains  a  considerable  quantitj  of  iron,  and  more  than  one  tenth  of  lime; 
the  results  were  not  so  good  as  with  Holsheim  and  Sufflenheim  cements. 
The  trials  were  made  with  brick  dust;  I  did  not  make  manj,and  it  is  pos- 
sible that  I  used  bricks  that  had  been  too  much  burned. 

Nos.  17  and  18  were  made  of  the  dust  of  Achenheim  bricks.  No.  17, 
of  the  dust  of  a  whitish  brick,  containing  but  little  iron  and  little  lime. 
The  results  were  prettj  good.  No.  18  was  made  of  the  dust  of  bricks 
which  are  verj  red— containing  much  iron,  and  a  great  quantitj  of  lime. 
The  mortars  of  this  cement  were  verj  bad.  I  am  not  certain  whether  the 
bricks  of  No.  17  were  made  of  claj  from  Achenheim  itself,  or  its  environs. 

The  experiments  under  No.  19^  were  made  with  jellow  bricks  from 
Khel.  I  do  not  know  the  analjsis  of  this  earth,  but  it  is  a  jellow  ochreous 
earth,  containing  a  considerable^  quantitj  of  lime;  we  see  that  1  got  bad  re- 
sults, onlj. 

The  series  No.  20,  was  made  with  various  cements  taken  from  the  place 
of  deposit  of  a  contractor — being  derived  from  a  mixture  of  various  tiles  and 
bricks.  We  see  that  I  had  sometimes  good  results,  and  sometimes  quite  bad; 
as  might  be  expected  from  the  manner  in  which  the  cements  were  composed. 

The  experiments  under  No.  21,  were  made  of  slates  from  the  neighbor- 
hood of  Majence.  I  do  not  know  the  analysis,  but  being  assured  that  they 
contain  little  or  no  lime,  I  calcined  them  highlj,  and  thej  gave  me  a  verj 
good  cement.  I  had  occasion  to  notice  that,  to  obtain  a  good  result,  it  was 
necessarj  to  calcine  these  slates  until  thej  began  to  take  a  light  red  color 
on  cooling,  which  requires  quite  a  high  heat.  I  am  surprised  that  in  the  ex- 
periments of  Mr.  Gratien,  senior,  at  Cherbough,  better  results  were  not  ob- 
tained; this  appears  to  me  to  have  been  owing  to  the  degree  of  burning, 
which  thej  did  not  sufficientlj  varj,  to  ascertain  the  best.  I  presume  that 
good  cements  could  be  made  of  the  tender  strata  found  near  the  surface  of 
the  slate  quarries,  and  which  are  too  tender  to  be  formed  into  slates. 
Thej  will  be  easier  to  reduce  to  powder  after  calcination. 
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No.  22  was  made  of  a  cement  obtained  from  a  suintance  known  under 
the  name  of  *^  sanguine;*^  the  resistance  of  this  mortar  was  quite  good. 

Mortar  No.  25  was  made  of  cement  resulting  from  the  calcination  of  a 
clay  known  bj  the  name  of  yellow  ochre;  the  result  was  less  than  that  of 
the  preceding  mortar.  It  appears  to  me  that  the  yellow  ochreous  clays  are 
not  so  good  as  others  for  the  production  of  artificial  puzzalonas;  it  is  possi- 
ble it  may  be  owing  to  the  oiide  of  iron  being  found  therein  in  combination 
with  the  silex,  as  shown  by  Berzelius. 

In  the  Jimales  de  Chimie  of  1824,  it  is  stated  that  in  1823,  Mr.  Saint 
Leger  made  factitious  puzzalona  at  Paris  from  the  clay  ot  Passjr  and  Meu- 
don,  in  the  proportion  of  three  parts  of  these  clays  to  one  of  lime  slaked 
and  measured  in  paste.  In  1825,  I  made  two  mortars  of  some  cement 
given  me  by  Mr.  Saint  Leger.  Mortar  No.  24  is  an  experiment  there- 
with; it  was  made  of  one  part  of  fat  lime  measured  in  paste,  mixed  with 
two  parts  of  this  cement:  this  mortar  hardened  promptly.  At  the  end  of  a 
year,  I  submitted  it  to  rupture*  with  the  others;  but  it  was  crackedi  and 
supported  only  187  lbs. 

No.  25,'was  made  of  the  same  lime,  of  sand,  and  of  cement,  in  equal 
parts;  this  mortar  hardens  promptly;  but  it,  also,  was  cracked,  and  bore 
only  the  lieht  weight  of  99  lbs.  We  shall  see,  in  the  second  section,  that 
I  made  of  tnis  cement  a  mortar  which  was  exposed  in  the  air  for  one  year, 
and  that  it  had  so  little  consistence,  that  it  crumbled  easily  in  the  fingers. 

The  bad  results  that  I  obtained  from  the  cements  of  Mr.  Saint  I^ger 
seem  to  be  due  to  the  quantity  of  lime  which  they  mix  with  the  clay  in 
making  the  cement  I  said  i»  my  memoir  of  1822,  of  which  an  extract  is 
contained  in  the  Moniteur  of  January  22,  1823,  **  The  substance  ot  which 
it  is  most  important  to  observe  the  proportions,  is  lime.  If  the  argillaceous 
earth  used  contains  a  tenth,  or  more,  of  lime,  and  it  be  heated  to  the  decree 
necessary  to  burn  bricks  properly,  the  trass  obtained  will  be  very  bad;  if 
this  earth  be  heated  to  the  degree  employed  to  burn  those  bricks  which  are 
called  light  bunud  brickie  the  trass  will  be  of  a  mediocre  quality  only,  but 
maybe  used  in  works  not  requiring  prompt  induration.  It  appears  that  a 
very  small  quantity  of  lime,  as  four  or  five  per  cent,  in  the  clayey  earths, 
£ir  from  injuring  the  quality  of  the  puzzalona  or  trass,  brings,  on  the  con- 
trary, the  clay  to  that  condition  that  the  cement  produced  will  cause  the 
mortar  to  harden  very  promptly,  and  at  the  same  time  impart  to  it  a  high 
dearee  of  force.  When  there  is  no  lime  in  clay,  a  higher  burning  is  required 
and  the  hardening  is  rather  slower." 

In  1822,  therefore,  I  regarded  lime  as  a  substance  to  which  the  greatest 
attention  should  be  paid,  when  it  was  found  to  be  a  natural  constituent  of  the 
cla^s  to  be  turned  into  puzzalonas;  but  that  I  considered  It  rather  to  be 
avoided  than  sought  after;  observing,  nevertheless,  that  a  small  percentage 
of  this  substance  was  rather  useful  than  injurious,  with  proper  care  in  man- 
aging the  heat.  The  expense  of  mixing  lime  with  clays  that  are  to  be  con- 
verted into  puzzalonas,  should,  therefore,  be  avoided. 

On  mixing  fat  lime  slaked  to  paste,  with  clay,  I  have  observed  a  singular 
phenomenon,  for  which  I  have  not  been  able  to  account;  it  is  this,  if  clay 
be  diffused  through  water,  till  we  bring  it  to  the  consistence  of  clear  sirup, 
and,  after  having  brought  the  lime  to  the  same  state,  the  two  mortars  be 
mixed  together,  as  soon  as  the  mixtqre  is  made,  it  becomes  so  thick  that  it 
will  be  difiicult  to  continue  the  operation  without  adding  a  considerable 
quantity  of  water.    I  do  not  know  to  what  this  is  owing. 

The  results  of  experiments  18,  19  and  20,  show  how  dangerous  it  would 
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be  to  QW,  without  examination,  the  firtt  cements  encountered.  I  will  cite 
an  example  in  point.  When  Marthal  Vauhan  built  the  citadel  of  Strasburg, 
three  great  casemates  were  constructed  in  each  of  the  two  bastions 
which  lie  on  the  town  side.  The  casemates  of  the  right  bastion  are 
very  drj,  and  thej  are  often  used  as  powder  magazines.  The  casemates 
on  the  left  were,  on  the  contrary,  very  wet;  the  water  filtered,  every  where, 
through  the  arches;  all  the  casemates  had  caps  of  cement,  but  those  of  the 
right  had  been  made  of  good,  and  those  of  the  left,  of  bad  cement.  In  1808, 
they  were  obliged  to  make  the  caps  of  the  casemates  on  the  left  anew.  On 
breaking  up  the  old  caps,  it  appeared  that  they  had  been  made  of  cement, 
(brick  dust?)  but  that  moisture  had  penetrateid  for  a  long  time,  and  that 
several  parts  had  scaled  off.  In  the  report  on  the  reconstruction,  it  is  said, 
**  We  followed  vigorously,  in  the  execution  of  this  work,  the  method  indi* 
cated  by  Mr.  Fleuret.  The  cement  was  made  under  the  supervision  of  a 
workman  employed  by  him,  and  it  was  put  on  by  masons  practised  in  this 
kind  of  work.  The  thickness  of  the  cap  was  two  and  four-tenth  inches, 
and  was  composed  of  three  layers  of  cement,  applied  successively  with  the 
trowel,  and  compacted  by  ramming.  The  last  course  was  rammed,  and 
afterwards  polished  off  with  a  stone,  until  the  cement  had  acquired  such 
hardness  as  to  receive  no  farther  impression."  (Report  of  Captain  Glei- 
zes  of  the  Engineers,  January  SO,  1808.) 

We  see  that  it  was  no  want  of  precautions  that  caused  the  work  to  fail* 
Notwithstanding  these  precautions,  the  water,  after  ten  years,  filtered 
through  every  part  of  these  arches,  and  they  were  again,  necessarily,  re- 
made. On  demolishing  them  a  second  time,  it  was  observed  that  several 
portions  of  the  three  layers  of  mortar  that  had  been  successively  placed  to 
form  the  caps,  had  no  connexion  with  each  other.  I  think  it  is  a  great 
fault  to  make  the  caps  of  arches  in  successive  layers;  they  should,  in  my 
opinion,  be  made  of  a  single  one,  let  the  thickness  be  what  it  may.  Mr. 
Fleuret  attaches  great  importance  to  beating  mortars  welt,  and  we  shall  see 
further  on,  that  this  is  also  an  error.  The  caps  at  Strasburg  failed  the 
second  time  because  they  used  fat  lime,  and  brick  dust?  taken  at  hazardf 
it  was  found  to  have  no  hydraulic  property,  and  the  mortar  had  no  consist- 
ence. Mr.  Fleuret  succeeded  very  well  in  making  factitious  stones,  and 
water  pipes,  when  he  used  the  Metz  lime;  but  a  contractor  at  Phalsbourg 
who  attempted  to  apply  this  process  to  the  construction  of  the  military 
fountain-fusing  the  materials  of  the  country,  failed  in  his  work,  and  was 
ruined.  At  Landaa,  also,  the  caps  of  arches  made  according  to  the  pro« 
cess  of  Mr.  Fleuret,  failed.  The  caps  of  the  above  casemates  of  Strasburg 
were  constructed  in  1819,  with  good  materials:  they  succeeded  well,  and 
the  casemates  have  become  very  dry.  I  thought  it  my  duty  to  give  these 
details  to  show  how  important  it  is  not  to  use  cements  without  a  previous 
trial,  because  it  is  always  an  expensive  substance,  and  if  badly  chosen,  it 
may  happen  that  the  result  is  no  better  than  if  so  much  sand  had  been 
used  instead  thereof. 

I  am  now  about  to  state  how  I  detected  an  important  action  exercised  by 
the  air  in  perfecting  artificial  puzzalonas.  We  may  remark  that  all  the 
experiments  made  with  Frankfort  cla^,  hardened  very  quickly,  and  gave 
great  resistance.  I  took  these  clays  from  a  certain  furnace  where  they 
bad  been  calcined  for  the  purpose  of  making  alum.  Having,  one  day, 
burnt  in  a  lime  kiln,  some  bricks  made  of  this  clay,  I  was  surprised  to  see 
that  the  hardening  was  much  slower,  although  the  degree  of  heat  had  been 
about  the  proper  degree,  as  was  easy  to  perceive  by  the  color.    Examining 
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the  construction  of  the  two  furnaces,  I  remarked  that  the  bricks  were 
burnt  bj  being  placed  above  the  lime;  that  above  the  bricks  tiles  were 
placed,  and,  lastly,  above  all,  pieces  of  burnt  claj  covered  with  fragments 
in  such  a  way  as  to  leave  openings  only  in  certain  places,  thereby  directing 
currents  of  air  into  certain  parts  only  of  the  kiln.  It  resulted  from  this 
arrangement,  made  with  a  view  to  save  as  much  heat  as  possible,  that  only 
certain  bricks  and  tiles  were  exposed,  during  calcination,  to  a  current  of 
air.  I  will  remark,  that  the  dust  of  these  bricks  always  caused  the  mor* 
tars  to  harden  more  promptly  than  the  others.  On  the  other  hand,  I  no- 
ticed that  the  hearth  of  the  alum  furnace  was  pierced  with  many  holes, 
which  caused  a  strong  current  of  air  throughout  all  the  mass  of  clay  submit- 
ted to  calcination.  Pi.  I,  Fig.  2,  gives  a  plan  and  section  of  this  furnace.  The 
calcination  is  effected  by  wood  placed  in  the  lower  arches.  It  then  oc- 
curred to  me  that  the  reason  why  I  obtained  good  results  with  this  clay,  and 
especially  a  rapid  induration,  might  be,  that  at  a  high  temperature  the  hy- 
drate of  alumina  might  absorb  oxygen.  I  was  led  to  this  supposition  because 
I  had  ascertained,  page  31 8,  vol.  xx,  that  the  hydrate  of  lime  absorbed  oxygen. 
I  calcined  a  little  clay  in  a  current  of  air,  and  also  a  little  in  a  close  vessel, 
and  I  ascertained  that  the  alumine  that  bad  been  calcined  in  a  current  of 
air  dissolved  in  sulphuric  acid  more  easily  than  the  other.  This  was 
a  presumption  for  my  hypothesis,  but  no  proof.  I  had,  likewise,  heated 
in  these  two  ways,  a  little  alumine  extracted  from  alum,  and  had  made 
mortars  by  mixing  it  with  lime  from  white  marble.  The  mortar  made 
of  alumine  burned  in  a  current  of  air  appeared  to  me  to  take  consis- 
tence sooner  than  the  other;  but,  after  some  time,  both  were  equally  soft, 
and  at  the  end  of  a  year  had  no  consistence.    This  experiment  seems  to 

trove  that  alumine  alone  will  not  form  puzzalona,  and  that  it  requires  to 
e  mixed  with  a  certain  quantity  of  silex;  this  result  is  besides  in  accord- 
ance with  table  No.  XXI 1,  in  which  we  see  that  by  taking  away  from  clay 
too  much  sand,  the  energy  of  the  cement  was  diminished,  and  that  it  was 
augmented  on  adding  very  fine  siliceous  sand.  The  alumine  which  I  used 
having  already  been  calcined  and  dissolved  in  sulphuric  acid,  to  form  alum,  ' 
it  is  possible  that  this  had  taken  from  it  the  property  of  forming  puzzalona, 
and  the  experiment  should  have  been  made  with  natural  alumine;  but  thi^ 
substance  is  very  rare,  and  I  had  none  at  command.  After  these  firat  es- 
says, I  made  the  last  four  experiments  of  table  No.  XX.  We  have  seen 
that  the  hardening  was  very  prompt;  which  was  owing,  as  I  said  in  speak- 
ing of  those  experiments,  to  the  bricks  being  exposed  to  a  current  of  air 
during  the  calcination.  The  bad  mortar — the  cement  having  been  properly 
burned,  gave  a  good  resistance,  and  at  the  same  time  a  very  prompt  indu- 
ration. I  then  made  the  following  experiments:  I  took  Uolsheim  clay,  of 
which  I  made  two  bricks;  one  of  these  bricks  was  of  the  natural  clay,  the 
other  was  of  the  natural  clay  mixed  with  0.02  of  lime  in  paste.  I  calcined 
these  two  bricks  in  a  lime  kiln,  placing  them  where,  as  it  seemed  to  me, 
they  would  be  but  little  exposed  to  the  current  of  air.  I,  at  the  same  time, 
made  balls  of  the  size  of  a  nut,  of  the  same  Hoisheim  clay,  both  in  its  na- 
tural state,  and  also  mixed  with  0.02  of  lime,  and  afterward  calcined  these 
two  kinds  of  balls  in  a  reverberatory  furnace,  keeping  them  red  during 
six  hours,  in  a  hessian  crucible  having  a  hole  in  the  bottom.  These  last 
clays  were,  therefore,  calcined  in  a  current  of  air,  and  the  former,  not. 
The  following  results  were  obtained.  The  mortar  of  the  natural  clay 
heated  in  the  lime  kiln  did  not  harden  till  the  end  of  thirty  days,  and  sup- 
ported a  weight  of  385  lbs.  before  breaking;  that  which  was  made  of  the 
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same  clay  nnied  with  0.02  of  line,  bardesed  in  aeveateeA  daji,  and  lM*oke 
under  a  weight  of  S5i  lbs.  The  mortar  made  of  the  natural  clay  that  had 
been  heated  for  tix  hoars  in  a  current  of  air,  hardened  in  five  days;  but  it 
broke  under  a  weight  of  330  lbs.  I^astly,  the  sMrtar  made  of  the  clay 
which  contained  0.02  of  lime,  and  which  was,  also,  heated  for  the  same 
time  in  a  current  of  air,  hardened  in  three  days;  but  this  mortar  was 
cracked,  and  broke  under  a  weight  of  198  lbs*  'These'  experiments  were 
made  in  the  beginning  of  18£5. 

Having  communicated  these  results  to  Mr.  Berg^re,  ehef  dt  b&laUkn^  of 
the  engineers,  he  informed  m«  that  Mr.  Raacourt,  engineer  of  roads  and 
bridges,  had  published  at  Petersburg,  in  182S,  a  memoir  in  which  he  men- 
tioned the  influence  of  air  on  the  calcination  of  clays  that  are  to  be  trans* 
formed  into  pozzalonas.  1  procured  this  work,  and  quote  the  following 
remarks  from  page  430.  ^*  I  had  thought  for  a  long  time  that  the  degree 
of  calcination  coald  not  be  the  only  cause  of  the  superior  <|ualities  that 
argillaceous  earths  acquire  by  a  few  minutes'  torrefaction:  if  it  were  other- 
wise, slightly  burned  bricks  would  furnish  excellent  pozxalonaa,  which  is 
far  from  being  the  case,  and  several  essays  made  with  pounded  bricks, 
burnt  with  various  degrees  of  intensity,  gave  me  no  reauU  comparable  to 
that  given  by  clay  exposed  on  a  red  hot  plate. 

*<  It  was  thence  inferred  that  the  contact  of  air  is  necessary  to  modify, 
in  the  most  favorable  manner,  the  oxides  which  the  earths  contain,  so  thai 
they  may  form  good  hydraulic  combinations  with  lime*  To  assure  myself 
more  completely,  I  made  direct  experiments  which  fully  confirmed  this  in- 
duction, and  which  led  me  to  more  particular  researchea  than  had  before 
been  made  on  factitious  hydraulic  lime.'*  ^ 

The  experiments  of  table  No.  XVi  show,  in  oppositioB  to  the  opinion  of 
Mr.  Raucourt,  that  lightly  burned  bricks  may  furnish  very  good  puzzalo- 
nas,  when  they  contain  lime,  and  the  burning  has  been  properly  managed. 
This  engineer  asserts  positively,  in  tMs  quotation,  the  necessity  of  con- 
tact of  air  to  modify  the  clays  advantageously;  but  he  reports  ngne  of  the 
eiperiments  that  he  announces  as  having  made. 
At  pagp  135  of  his  memoir  he  says: 

*^  If  it  be  true,  as  is  said,  that  the  earths  are  metallic  oxides,  one  might 
be  led  to  think  that  they  have  need  of  a  certain  degree  of  burning  in  con- 
tact with  the  air,  to  form  with  lime,  and  the  concurrence  of  water,  insolu- 
ble compounds;  and  as  several  chemists  have  already  shown  that  the  pre- 
sence of  silex  in  the  state  of  gelly  will  contribute  to  render  a  fat  lime  hy- 
draulic,  that  it  is  the  same  with  the  oxides  of  iron  and  ma^nesis;  that  Mr. 
Vicat,  by  his  transformations  with  clay,  proves  that  alumme,  also,  might 
enjoy  this  property;  that  if  the  very  hydraulic  lime  I  H  (Art.  163)  be  ob- 
served, it  will  be  allowed  that  magnesia  mast  necessarily  fulfil  analogous 
functions;  one  would  be  almost  convinced  that  all  the  metallic  oxides, 
properly  prepared  with  fire*  would  form,  with  lime,  combinations  suscep- 
tible ot  hardenii^  in  water.'' 

There  are  many  errors  in  this  passage;  for  it  is  demonstrated  that  iron 
and  manganese  act  no  part  in  hydraulic  limes;  and  what  Mr.  Raucourt  says 
in  this  particular,  proves  that  he  has  not  consulted  experience.  Nothing 
has  proved,  as  yet,  that  alumine,  or  magnesia,  possesses  the  property  of 
forming  hydraulic  lime.  fThe  Lime  cited  art.  163,  contains  clay.)  Lastly, 
nothing  is  more  doubtful  tnao  such  properties  as  Mr.  Raucourt  has  attri- 
buted to  almost  all  metallic  oxides.  In  a  matter  so  delicate  as  this,  the  im- 
agination must  not  get  in  advance  of  facts. 
Vol.  XXI.— No*  1 — January,  1838.  S 
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As  Mr.  Raocoort  has  not  giveo  the  experimeDta  which  led  him  to  the 
opinion  that  the  air  acta  an  important  part  in  perfecting  artificial  puzzalo* 
naa,  I  am  obliged  to  draw  mv  concluaiona  from  the  facts  presented  in  mj 
preceding  table,  and  principally  from  the  last  four  experiments  reported  in 
page  24.  There  are  two  things  to  consider  in  artificial  puzzalona;  the 
first,  is  the  promptitude  of  induration  of  the  mortars  whereof  they  form 
part;  the  second,  Ts  the  resistance  of  these  mortars.  The  experiments  at 
the  end  of  table  No.  XX,  the  observations  I  made  on  Nos.  5  and  6,  of  table 
No.  XXIY,  and  the  few  experiments  cited  in  page  24,  prove .  that  when 
these  clays  are  calcined  in  a  current  of  air,  they  harden  much  the  more 
promptly.  But  is  the  resistance  of  the  mortars  greater,  also  ?  I  cannot 
affirm  positively  that  it  is. 

We  see,  for  example,  in  the  four  experiments  cited,  that  the  case  of  the 
most  prompt  hardening,  coincides  with  the  weakest^  resistance;  but  we 
ought  not  to  conclude  from  thence,  in  a  positive  manner,  that  the  calcina- 
tion in  a  current  of  air  diminishes  the  resistance  at  the  same  time  that  it 
increases  the  promptitude  to  harden;  because  the  result  obtained  may  have 
depended  on  some  other  cause — as,  for  instance,  the  degree  of  calcination. 
What  induces  me  to  think  that  calcination  of  clays  in  a  current  of  air,  far 
from  diminishing  the  resistance  of  mortars,  will,  on  the  contrary,  augment 
it,  is,  that  all  the  clays  Nos.  5  and  6,  of  table  No.  XXIY,  having  been 
heated  in  this  manner,  the  hardening  was  very  prompt,  at  the  same  time 
that  the  resistances  were  very  great.  I  cannot  positively  affirm  that  this  last 
effect  will  follow,  but  I  think  it  probable.  I  have  not  had  time  to  make  the 
direct  experiments  that  I  intended,  in  order  to  clear  up  this  point. 

In  a  note  printed  by  me  in  1825*  I  stated  that  I  was  induceil  to  think  that 
at  an  elevated  temperature,  the  atumine  contained  in  clays  absorbed  oxy- 
gen, and  that  this  absorption  rendered  cements  more  proper  to  combine 
with  fat  lime  in  the  moist  way.  Mr.  Yicat  is  of  a  different  opinion.  He 
inserted  a  note  in  the  Annaks  de  Chimie^  of  1 827,  Yol.  XXX IV,  wherein  he 
says  thatJie  calcined,  for  half  an  hour,  pulverised  clay  in  close  vessels,  and 
that  he  heated  the  same  quantity,  during  five  minutes,  on  a  metallic  plate 
kept  at  a  common  red  heat.  After  cooling,  the  substances  were  weighed, 
and  were  found  to  weigh  nearly  the  same.  Mr.  Yicat  concludes  from  the 
small  differences  found  between  the  weights  of  clays  calcined  in  close  ves* 
.    tels,  and  those  calcined  in  the  air,  that  there  is,incontestably,  no  absorption. 

I  will  remark,  that  nothing  can  be  concluded  from  this  experiment.  A 
part  of  the  clay  was  calcined  during  half  an  hour,  and  the  other  part  during 
five  minutes  only;  the  quantities  ot  water  lost  by  these  two  portions  could 
not,  therefore,  have  been  the  same,  since  they  were  not  equally  heated. 
It  is,  besides,  possible  that  a  small  quantity  of  oxygen,  difficult  to  appre- 
ciate with  a  balance,  might  suffice  to  give  new  properties  to  the  clay.  To 
'  know  whether  alumine  absorbs  oxygen,  it  would  be  necessary  to  heat  it 
highly  in  a  tube  not  susceptible  of  oxidation^  and  to  pass,  durine  the  cal- 
cination, at  different  times,  a  given  volume  of  oxygen  gas,  over  toe  incan- 
descent alumine,  and,  afterward,  to  measure  the  volume  of  gas,  in  order  to 
ascertain  whether  it  had  been  diminished.  I  had  not  under  my  control 
the  means  necessary  for  making  this  experiment;  the  observation  that  1 
made,  that  alumine  calcined  in  a  current  of  air,  dissolved  more  easily  in 
sulphuric  acid  than  when  calcined  in  a  close  vessel,  led  me  to  think  there 
was  an  absorption  of  oxygen,  but  it  is  no  proof;  I  offer  it  as  a  presumption 
only. 

Several  Engineers  have  proclaimed  the  good  results  obtained  with  ashea 
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derived  frooi  the  combustion  of  coal  io  (ornacet,  or  lime  kilnt;  others  on 
the  contrary,  have  denied  the  effect  of  this  substance.  With  this  ques« 
tion,  it  is  the  same,  I  am  satisfied,  as  with  the  question  whether  dust  of 
tiles  or  bricks,  much,  or  little  burned,  should  be  taken.  l*he  good  results 
of  the  Tournsj  ashes*  have  been  known  for  a  long  time,  and  are  contested 
by  no  one.  Having  been  employed  at  Lille,  in  1815  and  1816, 1  had  an 
opportunity  of  knowing  the  good  effects.  But  when  I  wished  to  use,  in 
the  same  way,  the  coalashes  at  Strasbors,  I  could  not  obtain  a  good  result. 
I  made  mortars  composed  of  one  part  of  fat  lime  measured  in  paste,  and 
two  parts  of  coal  ashes:  after  an  immersion  of  a  year,  these  mortars  were 
as  soft  as  if  made  of  sand.  These  opposite  effects  surprised  me,  and  on 
examining  different  coals  and  their  analyses,  I  saw  that  several  of  them 
contained  quite  a  quantity  of  clay,  while  others  contained  little  or  none. 
But  coals  are  generally  burned  on  a  grate:  the  clay  the?  contain  is  thus  cal- 
cined in  a  current  of  air;  and  it  is  the  mixture  of  this  olay  with  a  little  iron, 
constituting  the  residue,  that  is  used,  when  we  take  these  ashes:  we  see, 
therefore,  that  it  is  a  real  puzzalona  that  they  have  been  making,  for  a 
long  time,  without  knowing  it.  Should  the  coal  contain  no  clay,  or  should 
the  clay  be  mixed  with  too  much  lime;  in  the  first  case  no  result  will  be 
got;  and  in  the  second,  if  the  calcination  has  been  too  high,  the  ashes  will 
possess  but  an  indifferent  quality. 

I  think  Mr.  Sganzin  is  wrong  when  he  says  in  his  eotirs  de  conMtructum, 
page  52,  ^Experience  teaches  that  the  ashes  of  all  coals  which  have 
served  for  the  calcination  of  lime,  will  form  a  mortar  hardening  promptly 
in  water."  We  know  that  when  lime  is  calcined  with  coal,  the  ashes  of 
the  combustible  is  mixed  with  a  considerable  quantity  of  particles  of  lime. 
Although  the  coal  should  contain  no  clav,  if  the  lime  calcined  be  very  hy* 
draulic,  I  conceive  that  a  mortar  of  fat  lime  and  these  ashes  would  harden 
in  water;  but  the  result  would  be  doe  to  the  presence  of  the  hydraulic 
lime;  1  think  that  no  result  would  be  obtained  if,  with  such  coal,  the  calci- 
Bation  were  of  fat  lime. 

In  1826, 1  was  charged  with  the  inspection  of  several  places  along  the 
Straits  of  Calais.  Much  coal  is  used  in  these  departments.  At  Boulogne 
where  the  forts  of  the  sea  coast  were  to  be  repaired,  I  requested  Capt.  Xe 
Marchand  of  the  Engineers,  to  make  some  experiments  with  cements  and 
the  coal  ashes  of  the  neighbourhood,  because  the  use  of  the  Boulogne  peb- 
bles, before  mentioned,  was  very  expensive,  and  it  was  diflicult  to  obtain 
them  in  quantity.  This  Engineer  took  great  pains  in  his  researches,  and 
informed  me  that  he  bad  obtained  good  results  with  some  cements,  and  es- 
pecially with  the  ashes  got  from  the  coal  burned  in  several  manufactures  in 
Boulogne.  He  procured  the  analysis  of  this  coal,  which  is  composed  of 
the  following  substances;  combustible  matter,  96.62;  alumine,  2.00;  silex 
and  iron,  1.38.  Therefore  the  ashes  he  used  were  nothing  else  than  a  very 
aluminous  clay,  which  contained  no  lime,  and  which  had  been  calcined  in  a 
current  of  air  during  the  combustion  ot  the  coal,  and  it  is  not  astonishing 
that  it  gave  very  good  mortar.  The  cinders  of  forges,  another  residue  of 
the  combustion  of  coal,  may  be  assimilated  to  ashes:  there  are  some  that 
give  very  good,  and  others  that  yield  no  results:  neither  should,  in  any  case,. 

^Rondalet,  in  his  art  de  boHe  thus  detcribes  this  substance.  'HThis  powder  is  made 
of  half  burned  fragments  of  a  very  hard  blue  lime-stone.  These  fragments  fall,  du- 
ring the  burning,  through  the  grate  of  the  lime  kilos,  and  are  mixed  with  the  ashes  of 
the  coal.  The  Toumay  ashea  are  considered  equal  to  the  Dutch  trass,  and  are  used 
for  the  same  purposes."    Ta, 
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be  employed  without  our  being  assured  of  their  qoftiitj.  To  know  if  they 
maj  be  used  with  advantage,  the  practical  process  for  distinguishing  good 
cements  from  those  that  have  no  hydraulic  property,  that  I  will  soon  point 
out.  should  be  followed. 

if  commenced  my  experiments  on  artificial  puzzalonas  in  1821;  and  the 
first  operation  I  performed  was  to  see  whether  I  could  make  puzzalona  and 
trass  anew  out  of  their  constituents.  I  accordingly  took  the  substances  con- 
tained in  trass  and  puzzalona,  according  to  the  old  analysis  which  is  given 
in  Vol. XX,  p.  391;  with  these  I  made  a  paste  with  water;  afterward,  I  calcin- 
ed the  mixture  at  a  low  red  heat  for  six  hours)  and,  lastly,  reduced  it  to  very 
fine  powder.  As  I  had  no  natural  alumine  at  my  command,  and  as  I  doubted 
the  efiicacy  of  that  to  be  obtained  from  the  decomposition  of  alum,  I  took 
the  Cologne  pipe  clay,  washed  it  several  times  with  a  great  deal  of  water, 
and  decanted,  to  separate  the  greater  part  of  the  sand  from  the  alumine. 
I  assured  myself,  by  calcining  a  small  portion  of  this  earth,  and  dissolving 
it  in  sulphuric  acid,  that  it  contained  hardly  any  silex.  This  is  the  sub- 
stance to  which  I  added  the  other  matters  in  the  proportions  given  in  the 
old  analysis.  We  see  then  that,  by  this  operation,  my  artificial  trass 
and  puzzalona  had  a  little  more  silex  than  the  natural  productions,  by  the 
quantity  retained  in  the  aluminous  earth;  but  this  augmentation  of  silex  was 
the  same  for  both  mixtures.  I  made  two  mortars  by  taking  one  part  of 
Obernai  lime,  and  two  parts  of  each  of  these  compounds:  the  mortar  of  the 
factitious  trass  hardened  in  four  days,  and  broke  under  the  weight  of  385 
lbs:  that  made  of  the  artificial  puzzalona  hardened  in  three  days  and  sup* 
ported  477  lbs.  before  breaking.  The  lime  was  the  same  in  both  experiments: 
ail  other  circumstances  were  alike:  wherefore  we  most  attribute  the  supe- 
riority of  the  artificial  puzzalona  over  the  artificial  trass,  to  the  clay  of  the 
first  mixture  containing  much  more  alumine  than  the  second.  I  was  wrong 
in  using  hydraulic  lime:  I  should  have  used  fat  lime,  which  I,  afterward, 
always  used  when  I  wished  to  determine  the  quality  of  puzzalonas  or  other 
analagous  substances.  This  experiment,  and  those  which  were  made  of  the 
very  aluminous  clays  of  Frankfort  and  Cologne,  prove  that  results,  exactly 
like  those  furnished  by  natural  puzzalona,  are  obtained,  by  suitably  calcin- 
mg  greasy  clays. 

I  was  not  able  to  determine  the  proportion  in  which  the  silex  and  alu- 
mine should  exist  to  give  the  best  results;  but  I  am  led  to  think  that  the 
alumine  should  equal,  at  least,  a  third  of  the  silex.  We  have  seen,  how- 
ever, that  the  Sumenheim  clay,  which  contains  seven  parts  of  silex  to  one 
of  alumine,  sometimes  produced  very  good  cements;  but  it  is  probable  the 
best  were  obtained  with  portions  of  clays  more  aluminous  than  the  others. 
The  results  contained  in  table  No.  XXII  support  this  opinion.  It  is  true 
we  might  be  inclined  to  infer  the  contrary  from  the  new  analysis  of  trass 
and  puzzalona  made  by  Mr.  Berthier,  and  given  in  Vol.  XX,  p.  391.  The  pro- 
portion of  alumine  is  at>out  the  same  in  Trass  and  Puzzalona,  according  to 
Mr.  Berthier,  and  is  much  smaller  than  according  to  the  older  analysis: 
but  the  analysis  of  a  single  specimen  must  not  fix  the  proportions  of  a  sub- 
stance which  gives,  as  we  have  seen,  very  various  results;  and  every  thing 
leads  to  the  belief  that  the  several  pieces  of  trass  and  puzzalona  vary 
much  in  their  composition.  It  is  possible  that  the  specimens  of  ,trass  and 
puzzalona  that  1  sent  to  Mr.  Berthier,  were  possessed  of  a  high  degree  of 
energy,  although  containing  but  little  alumine,  by  reason  of  the  potash  they 
contamed;  for  this  substance  augments,  in  a  sensible  manner,  the  energy  of 
puzzalonas,  as  we  have  seen  in  the  experiments  of  table  No.  XXIII.     But 
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the  good  results  obtained  from  the  calcination  of  greasj  clajs,  prove  that 
cements  without  potash,  may  be  made  to  be  qaite  equal  to  trass  and  puzza- 
lena. 

The  experiments  above  show  that,  with  artificial  puzzalona  and  fat  lime 
I  have  obtained  mortars  much  superior  to  those  made  with  artificial,  or  even 
natnralf  hjdraulic  lime,  and  sana.  Although  I  happened,  with  some  pieces 
of  Obernai  lime,  to  obtain  results  spproaching  those  afforded  bj  artificial 
puzzalona,  such  instances  are  rare;  and,  in  cases  like  these,  it  is  the  gen- 
eral bearing  of  the  facts  that  we  are  to  regard.  I  announced  these  results 
in  a  little  pamphlet  published  in  1824,  and  I  stated,  moreover,  that  there 
would  accrue  a  sensible  economj.  Mr.  Vicatf  in  a  criticism  on  this  pam- 
phlet has  endeavoured  to  prove  the  contrary;  but  it  will  not  be  difficult  to 
show  that  he  was  deceived  in  his  calculations.  This  Engineer  sajs  *^The 
objection  of  Mr.  Treussart  to  the  high  price  of  artificial  limes  is  without 
foundation.    In  fact  the  trass  mortars  are  as  follows: 

For  two  cubic  metres  of  trass  (70.68  cub.  feet)  a  S5.S2i        .  810.45 

For  one  cub.  metre  (35.34  cub.  ft.)  of  fat  lime  in  paste        •        •         2.28 

812..73 
<^The  three  cubic  metres  of  materials  are  reduced  by  the  mixture  to 
2.30m;  it  follows  that  the  cubic  metre  costs  S5.53  (35.34  cub.  ft.  cost 
S5.53  equal  20.16  per  cub.  foot.) 
On  the  other  hand  to  make  a  cubic  metre  of  hydraulic  lime 

mortar,  requires  0.90m  of  common  sand  a  80.28^  20.26 

0.43m  of  hydraulic  lime  in  stiff  paste,  which  at  the  mean  price 

will  cost  (one  foot  cost  ^0.34)  •  .  5.27 

$5.5B 
The  prices  then  will  be  exactly  the  same,  since  in  each  case  it  is  found 
to  be  {5.53:  but  let  us  see  if  the  basis  of  this  calculation  is  exact.  I  will 
first  remark,  what  I  did  not  neglect  to  state  in  my  pamphlet  of  1824, 
namely  that  the  mortars  of  fat  lime,  sand  and  trass,  gave  me  results  which 
were  often  superior  to  those  in  which  there  was  trass  without  sand;  and 
that  it  was  the  same  with  mortars  made  of  puzzalona.  We  may  satisfy  our- 
selves by  table  No.  XIII  that  when  the  mortars  of  trass  and  puzzalona, 
alone,  were  superior  to  those  containing  sand,  the  advantage  was  not  suf- 
ficient to  lead  to  a  preference  of  the  former.  I  obtained  a  Tike  result  with 
artificial  puzzalona  of  table  No.  XXIV.  It  is,  therefore,  an  error  of  Mr. 
Vicat's  to  compare  the  price  of  mortars  made  of  artificial  hydraulic  lime, 
with  that  made  of  fat  lime  and  trass  without  sand:  it  is  necessary  to  com* 
pare  it  with  mortar  made  of  lime,  sand  and  trass.  If  the  first  calculation, 
above,  be  thus  rectified,  the  price  of  210.45,  given  b^  two  cubic  metres  of 
trass  at  2^*^^s*  ^'^^  be  reduced  to  2^*^19  resultins  from  one  cub.  metre  of 
sand  at  20*28i,  and  one  cub.  metre  of  trass  at  $5S2i:  consequently  the 
cubic  metre  of  mortar  composed  of  fat  lime,  sand  and  trass,  will  amount  to 
23.39=20-10  per  cub.  foot,  only,  instead  of  25.53.  The  objection  that  I 
made,  therefore,  is  not,  as  Mr.  Vicat  thought,  without  foundation.  I  feel 
bound  to  state  that  the  prices  I  have  given,  using  the  data  established  by 
Mr.  Yicat,  appear  to  me  to  be  too  low  for  the  principal  places  in  France; 
but  I  was  obliged  to  use  the  elements  he  had  employed. 

It  is  possible  that  in  countries  where  chalk  is  abundant  it  will  not  cost 
more  to  make  hydraulic  mortar  with  artificial  hydraulic  lime  and  sand, 
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than  with  fat  lime,  sand  and  factitious  trass:  but  in  many  countries  chalk  is 
not  to  be  procured;  and  then  it  will  be  necessary  to  mix  fat  lime  with  clay, 
and  to  give  a  second  burning  for  the  mixtures;  which  will  cause  embarrass- 
ment, and  an  augmentation  of  expense.  I  am  convinced  that,  in  such  cases, 
there  will  generally  be  economy  in  making  hydraulic  mortar  at  once  of  fat 
lime,  sand  and  artificial  trass:  and  besides  the  relation  of  the  resistance  of 
these  two  kinds  of  mortar,  is  no  important  consideration.  If  we  compare  the 
results  obtained  in  all  the  preceding  tables,  we  shall  see  that  the  mortars 
made  of  sand  and  hydraulic  lime,  whether  natural  or  artificial,  afford  an  aver- 
age resistance  hardly  amounting  to  220  lbs.,  while  it  is  352  lbs.  for  the  mor- 
tars made  of  fat  lime,  sand  and  natural  or  artificial  trass.  To  compare  the 
expense  justly,  therefore,  it  would  be  necessary  to  lessen  the  preparation  of 
trass,  substituting  sand,  until  we  arrived  at  an  equal  resistance. 

I  must,  besides,  observe  that  we  are  much  more  certain  to  obtain  uniform 
results  with  hydraulic  mortars,  composed  of  fat  lime,  sand  and  factitious 
trass,  than  with  those  that  can  be  made  of  artificial,  or  natural  hydraulic 
lime,  and  sand  only.  We  have  seen,  in  fact,  that  hydraulic  limes  deterio- 
rate when  a  little  too  highly  calcined;  it  is  necessary  to  keep  them  carefully 
from  the  rain;  and  they,  in  general,  lose  a  great  part  of  their  hydraulic  pro- 
perty, unless  used  soon  after  leaving  the  kiln;  which  often  occasions  em- 
barrassment. With  fat  lime  and  factitious  trass,  all  these  difficulties  are 
avoided;  because  the  lime  loses  nothing  by  being  a  little  more  calcined  than 
necessary.  It  is  not  necessary  to  use  it  immediately,  nor  to  take  any  trou- 
blesome precautions.  As  to  factitious  trass,  once  prepared,  it  needs  no 
particular  care:  for  neither  the  influence  of  the  air,  nor  humidity,  will  de- 
prive it  of  any  of  its  properties. 

It  results  from  what  I  have  said  that,  in  a  country  where  there  are  good 
natural  hydraulic  limes,  they  should  be  used  in  preference  to  fat  lime, 
which  requires,  always,  to  be  mixed  with  natural  or  artificial  trass,  for 
constructions  in  water  or  in  damp  places.  There  will  be  economy,  and  no 
bad  results  to  fear,  in  taking  the  precautions  I  have  pointed  out  When, 
however,  works  demanding  great  care,  are  to  be  made,  such  ^s  floors  of 
Locks,  caps  of  Arches,  &c.,  1  think  it  will  be  proper  to  add  to  the  mortar 
a  little  natural  or  artificial  trass.  The  proportion  to  be  added  depends  on 
the  quality  of  the  hydraulic  lime  and  of  the  trass.  If  both  are  of  good 
quality,  and  if  it  be  known,  for  example,  that  the  lime  will  bear  two  and 
a  half  parts  of  sand,  then  the  mortar  may  be  composed  of  one  part  of  this 
lime,  two  parts  of  sand,  and  half  a  part  of  factitious  trass.  This  small 
quantity  of  trass  will  not  much  augment  the  expense,  and  will  always  cor- 
rect the  bad  efiects  resulting  from  portions  of  the  lime  having  been  too 
much  burned,  or  impaired  by  exposure  to  the  air.  The  further  the  hy- 
draulic limes  are  from  the  qualities  I  have  above  supposed,  the  greater 
should  be  the  proportions  of  natural  or  artificial  trass. 

The  question,  however,  is,  to  know  what  should  be  done  in  a  country 
where  there  is  no  hydraulic  lime,  or  where  it  is  of  an  inferior  quality.  It 
is  on  this  point  that  I  differ  entirely  from  Mr.  Vicat.  This  engineer 
contends  that  it  is  best  to  make  factitious  hydraulic  cement  by  the  pro- 
cess he  points  out;  while  I  think  there  will,  in  general,  be  more  economy, 
and  better  and  more  uniform  results,  by  making  hydraulic  mortars  at  once 
from  fat  lime,  sand,  and  artificial  trass.  It  appears  to  me  that  the  general 
bearing  of  the  very  numerous  experiments  I  have  presented,  leaves  no  room 
to  doubt  as  to  this  matter. 

I  will  add,  that,  from  time  immemorial,  in  countries  affording  natural  hy- 
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dra«lic  Iimm,  thej  have  bean  oaed  with  great  adTantage.  WhereTar  thtj 
were  not  to  be  had,  hydraulic  mortars  were  made,  directly,  of  tat  lime  and 
eemoDt  I  have,  several  times,  had  occasioo  to  demolish  works  in  water,  of 
which  the  mortars  had  been  made  in  this  manner*  It  appears  then,  that, 
ID  fact,  I  oolf  propose  to  contiooa  a  method  long  in  use,  with  this  differ- 
ence,  that  in  lieu  of  using  every  kind  of  cement  indiscriminately,  I  give  the 
means  of  distinguishing  the  good  from  the  bad,  and  of  making  such  as  will 
give  results  equal  to  those  furnished  by  natural  puzzalona  or  trass. 

To  ascertain  which  are  proper  cements  to  produce  good  hydraulic  mor- 
tars,  on  being  mixed  with  fat  lime,  the  following  means  may  be  used.  From 
a  neighbouring  brick  kiln  three  bricks  should  be  taken,  one  of  w4iich  should 
be  a  lightly  burned  brick;  another  should  be  chosen  from  those  which  are 
considered  to  be  burned  in  the  best  manner;  and  a  third  from  those  too 
much  burned,  but  not  vitrified  in  any  degree.  The  brickmakers  know 
well  how  to  distinguish  them  by  the  sound  and  the  colour.  A  fragment 
of  each  of  these  bricks  should  be  separately  reduced  to  a  very  fine  powder, 
and  passed  through  a  very  fine  wire  seive.  The  finer  the  dust,  the  better^ 
in  taking  it  between  the  fingers  no  grains  should  be  felt,  and  it  should  be 
soft  to  the  touch.  Fat  lime  which  has  been  reduced  to  paste  for  some  time, 
should  then  be  msde  into  mortar  with  one  of  these  cements— using  one  part 
of  lime  in  paste,  to  two  parts  of  cement.  They  must  be  well  mixed  to* 
gether,  adding  the  water,  necessary  to  produce  a  pasty  state.  The  mortar' 
should  then  be  placed  in  the  bottom  of  a  tumbler.  If  the  mortar  be  stilly 
the  tumbler  may  at  once  be  filled  with  water;  if,  on  the  other  hand,  the 
mortar  has  been  made  rather  thin  (which  facilitates  the  mixing)  it  should 
he  left  long  enough  in  the  air  to  assume  some  consistence  before  the  glass 
be  filled.  The  same  course  should  be  followed  with  the  two  other  cements, 
and  all  the  glasses  must  be  ticketed.  It  is  necessary  to  add,  in  making 
the  several  mortars,  such  quantities  of  water  as  will  bring  all  to  the  same 
consistence,  nesriy.  After  two  or  three  days,  the  mortars  should  be  touched 
lightly  with  the  fingers,  to  ascertain  whether  they  have  begun  to  harden^ 
and  when  this  happens,  they  must  be  examined  every  day,  noting  that 
which  hardens  first,  and  the  time  at  which  each  arrived  at  that  degree  of  in- 
duration that  on  pressing  it  strongly  with  the  thumb  no  impression  was  made. 
In  order  to  judge  more  accurately  of  this  state,  the  tarbid  water  must  be 
thrown  off,  and  the  surface  of  the  mortar,  which  is  always  covered  wilh  a 
little  semi-fluid  matter,  must  be  lightly  cleaned  with  a  rag.  If  the  mortar 
is  ndt  jet  hard  enough  to  resist  the  thumb  when  strongly  pressed,  it  most 
be  again  covered  with  water  for  subsequent  examination.  Should  there  be 
several  brick  yards  at  hand,  using  different  clays,  the  same  process  should 
be  applied  to  the  brick  dust  from  each.  It  will  be  useless  to  try  dust  from 
tiles,  provided  the  clay  is  the  same  as  that  used  for  bricks,  because  the  re- 
sult would  be  substantially  the  same. 

We  have  seen  that  the  dust  of  bricks  which  have  been  burned  in  a  cur- 
rent of  air,  hardened  in  the  space  of  three  or  four  days,  while  the  dust  of 
bricks  burned  out  of  a  current  of  air,  has  generally  taken  from  ten  to  twenty 
days,  and  sometimes  even  thirty  days  to  harden,  and  has,  nevertheless,  made 
good  mortars.  I  have  also  made  the  remark,  that  mortars  of  the  hydraulic 
limes  which  harden  very  quickly,  did  not  give  great  resistances;  but  those 
made  of  cements  which  have  caused  fat  lime  to  harden  promptly,  have  al- 
ways given  good  mortars.  We  ought,  therefore,  to  prefer  those  cements 
which  cause  fat  lime  to  harden  promptly.    If  any  cement,  after  fifteen  or 
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twentj  days,  gives  to  fat  lime  only  a  weak  consisteDce,  it  should  not  be 
emplojed. 

In  experimenting  with  the  ashes  and  cinders  of  forges,  the  same  process 
shonld  be  followed.  If,  of  these  substances,  after  a  month's  immersion, 
any  should  impart  to  fat  lime  but  a  feeble  consistence,  or  remain  entirely 
son — in  neither  case  should  it  be  employed. 

£j  means  of  a  very  simple  chemical. process,  it  may  be  ascertained  before 
hand,  whether  bricks  but  little,  or  highly,  burned,  should  be  taken.  Take 
a  little  of  the  crude  clay,  or  a  little  of  the  brick  dust,  put  it  in  a  glass  and 
pour  over  it  a  little  diluted  nitric  or  muriatic  acid,  or  even  strong  vinegar; 
should  there  be  no  eflervescence,  it  is  proof  that  the  bricks  should  be  highly 
calcined  to  give  good  cement.  Should  there  be  considerable  effervescence, 
it  is  because  the  clay  contains  a  notable  quantity  of  carbonate  of  lime.  To 
determine  nearly  the  quantity  of  lime,  a  little  of  the  clay,  having  been 
dried  in  a  gentle  heat,  must  be  weighed;  it  must  then  be  diffused  through 
a  small  quantity  of  water,  and  muriatic  acid  be  poured  on,  little  by  little,  as 
Jong  as  there  is  any  effervescence;  it  should  then  be  filtered,  or  gently 
decanted,  the  residue  washed  in  a  large  quantity  of  water  and  again  de- 
canted. The  residue  being  then  dried  in  the  same  gentle  heat  as  at  first, 
must  be  again  weighed;  if  the  weight  be  less  by  one  tenth,  than  at  first,  it 
is  a  proof  that  the  clay  contained  that  quantity,  about,  of  carbonate  of  lime, 
which  has  been  dissolved  out  by  the  acid.  In  this  case  bricks  but  lightly 
burned  must  be  taken;  and  so  much  the  less  burned  as  the  loss  of  the  clay, 
by  the  acid,  shall  have  been  the  greater.  If  the  clay  lose  only  four  or  five 
per  cent,  of  its  weight,  the  bricks  which  are  called  *^  well  burned  bricks/' 
should  be  preferred.  In  addition  to  the  chemical  trial  just  described,  it 
will  always  be  proper  to  make  the  trial  first  explained — that  being  the  most 
certain. 

With  brick  dast,  we  may  easily  obtain  mortars  which,  according  to  my 
mode  of  determining  tenacity,  will  support  from  2£0  lbs.  to  330  lbs.  before 
breaking,  if  composed  of  equal  parts  of  lime,  sand  and  brick  dust.  This 
force  is  sufficient  for  gross  masonry:  but,  for  important  works,  such  as  the 
floors  of  locks,  foundations  of  dikes  and  dams,  caps  of  arches,  and  for  fac- 
titious stones,  of  which  I  shall  speak  in  the  sequel,  it  is  necessary  to  have 
cements  that  will  give  mortars  capable  of  supporting  from  330  lbs.  to 
440  lbs. 

To  obtain  cements  or  puzzalonas  of  the  strength  just  mentioned,  we 
proceed  in  the  following  manner.  We  choose  clays  soft  to  the  touch,  tak- 
ing, in  preference,  those  of  which  earthen  ware,  stone  ware,  delft  ware  and 
tobacco  pipes  are  made,  ascertaining,  by  the  above  chemical  trials,  whether 
there  be  any  lime,  and  if  so,  the  quantity.  Of  these  clays  we  make  balls 
of  the  size  of  an  egg,  which  we  calcine  in  a  reverberatory  furnace,  heating 
gently  at  first,  and,  after  about  one  hour,  pushing  the  fire  so  as  to  keep  the 
balls  constantly  at  a  low  red  heat;  the  balls,  of  which  there  will  be  ten  or 
twelve,  being  placed  within  a  large  Hessian  crucible  having  a  hole  in  its 
bottom.  To  avoid  exposing  these  days  to  be  struck  by  a  current  of  cold 
air,  as  they  would  be  if  put  on  the  bottom  of  the  crucible,  a  piece  of  slate 
perforated  with  many  small  holes  should  be  put  across  the  middle  of  the 
crucible,  (which  is  commonly  of  a  conical  form,  narrowest  at  the  bottom:) 
by  this  means  the  balls  of  clay  will  be  in  the  centre  of  heat,  and  will  be, 
during  the  calcination,  always  in  contact  with  a  current  of  atmospheric  air. 
When  the  balls  have  been  burned  for  three  or  four  hours,  according  to  the 
quantity  of  lime  contained  in  them,  one  of  these  t»alls  will  be  taken  out,  and 
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marked  with  the  namber  of  hovrs  it  has  been  aiKier  ealciaatioD;  at  the  end 
of  every  succeeding  hour  ailotber  ball  will  be  withdrawn  and  marked  in 
like  manner.  Alt  the  balls  being  withdrawn,  they  will  be  redooed  to  fine 
powder,  and  a  mortar  will  be  made  of  each,  exactly  in  the  tame  way  aa 
was  pointed  oat  for  mortars  made  of  brick  dast.  We  shall  ascertain,  in 
this  way,  the  time  of  burnihg  required  by  the  clay,  to  give  to  fat  lime  the 
roost  prompt  induration,  and  we  shall  have  an  idea  of  the  difficulty  to  be 
overcome  in  reducing  the  cement  to  powder.  To  operate  on  a  large  scale 
proceed  as  follows. 

In  countries  where  wood  only  is  to  be  burned,  a  furnace  may  be  made 
like  that  in  the  plate  I,  Fig.  2.  If  the  clay  to  be  used  be  greasy,  the  expense 
of  tempering  it  may  be  saved.  It  will  be  cut  from  the  bank  into  pieces,  of 
the  form  and  dimensions  of  common  bricks.  These  will  be  dried  in  the 
air  like  bricks,  and  then  be  placed  on  their  edges  on  the  hearth  of  the  fur* 
nace,  laying  them  obliquely  with  respect  to  its  axis,  and  at  a  little  distance 
asunder;  the  second  layer  will  be  placed  on  the  first,  crossing  them.  A 
fire  will  then  be  made  in  the  two  arches  below  the  hearth,  gentle  at  first, 
and  gradually  increased.  It  is  apparent  that  the  clay  will,  in  this  way,  be 
calcined  in  a  current  of  air,  through  the  holes  in  the  hearth.  These  bricks 
will  be  heated  less  intensely  than  the  balls  that  were  in  the  reverberatory 
furnace,  and  it  will  therefore  be  requisite  to  leave  them  exposed  to  the  fire 
for  a  longer  period.  After  twelve  or  eighteen  hours  calcinatioii,  one  brick 
will  be  withdrawn.  If  the  clay  is  coloured  with  iron,  the  colour  will  now  be 
compared  with  the  colour  of  that  specimen  of  the  first  trial  which  gave  the 
most  prompt  induration  to  fat  lime.  If  the  colours  are  exactlr  alike,  it  is  a 
proof  that  the  clays  in  the  furnace  have  received  sufficient  calcination,  and 
the  fire  will  be  stopped}  but  if  the  colours  are  different,  the  heat  will  be 
continued,  and  another  comparison  will  be  made,  after  another  lapse  of 
time;  and  so  on  until  a  colour  is  obtained  which  indicates  the  proper  degree 
of  burning. 

if  the  clay  contain  little  or  no  iron,  or  if  the  furnace  trial  showed  that 
the  colour  varied  but  little  with  considerable  vartatioiis  in  the  Intensity  of 
heat,  then,  having  withdrawn,  successively,  several  bricks,  reduce  them  to 
fine  powder,  and  make  several  mortars  by  mixing  this  powder  with  fat  lime 
— noting  the  time  reqoir^  to  harden,  and  taking  all  the  precautions  di- 
rected for  the  proof  essay.  In  the  first  batches  burned  on  a  large  scale, 
considerable  pains  will  undoubtedly  be  required  to  determine  the  time  re- 
quisite for  the  best  degree  of  calcination;  but  when  this  point  is  once  as- 
certained, there  will  be  no  longer  any  difficulty,  and  the  operation  may  be 
confided  to  ordinary  workmen. 

In  countries  where  the  fuel  roust  be  coal  or  peat,  it  will  be  preferable  to 
use  a  conical  kiln  for  burning  the  clay.  I  will  observe  here,  that  Mr.  Chap- 
tal  in  calcining  the  clays  of  the  south,  in  a  conical  kiln,  placed  them,  by 
accident  it  appears,  in  the  most  advantageous  position;  that  is  to  say,  they 
were  so  placed  as  to  cause  them  to  be  calcineu  in  a  current  of  atmospheric 
air.  If  this  celebrated  chemist  had  noticed  the  great  action  that  lime  exercises 
on  the  calcination  of  clays;  and  that  it  is  necessary  to  heat  but  little  when 
the  clay  contains  as  much  as  one  tenth,  and  to  beat  much  when  it  contains 
little  or  no  lime;  he  would  have  completely  resolved  the  important  ques- 
tion of  the  perfection  of  artificial  puzzalonas.  In  many  of  the  northern  De- 
partments, conical  furnaces  are  used  for  tmrning  lime.  Plate  I,  Fig.  3,  repre- 
sents one  of  those  furnaces  which  I  saw  in  the  neighborhood  of  Paris*  The 
following  is  the  mode  to  be  adapted  in  burning  clays  therein.     Instead  of 
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In  countries  where  there  is  neither  coal  nor  tarf,  it  leems  to  me  that  the 
conical  famace  might  still  be  used  for  calcioiDg  clajs.  It  will  suffice  to 
take  dry  wood,  and  in  preference  round  sticks,  which  should  be  cot  into 
lengths  of  lour  inches:  these  little  pieces  sbould  be  mixed  with  the  clay 
balU,  and  the  operation  of  burning  should  be  like  that  with  coaL  1  do  not 
doubt  that  a  good  result  would  be  obtained. 

Clays  which  are  greasy  to  the  touch  are  easily  formed  Into  balls,  or 
shaped  like  bricks,  without  any  preparation;  but  it  is  possible,  it  may  be  ne« 
cessary  to  temper  such  clay  as  is  used  in  brick  making,  this  being  generally 
more  meagre. 

When  Tery  greasy  clays,  containing  no  lime,  are  used,  it  will  sometimes 
be  difficult  to  reduce  the  cement  to  powder  without  machinery.  In  such 
cases,  clays  should  be  preferred  which  are  not  too  greasy  and  which  con« 
tain  about  five  per  cent,  of  lime:  these  clays  are,  moreover,  more  common 
than  others.  It  is  not  to  give  energy  to  the  cements  that  we  should 
prefer  earths  containing  a  little  lime:  we  have  seen  that  opposite  effeqls  are 
sometimes  produced.  But  the  presence  of  this  substance  has  two  consid- 
erable advantages;  the  first  is  that  the  clay  requires  less  burning  to  yield 
good  pozzalona,  whence  results  an  economy  as  to  the  fuel:  the  second  is 
that  the  clay  containing  lime  is  more  easily  reduced  to  powder.  Thus  it 
Diight  be  well  to  mix  a  little  lime  with  clays  which  contain  none,  or  to  mix 
clays  which  contain  no  lime  with  clays  that  contain  too  much:  but  as  these 
operations  require  a  good  deal  of  work,  it  will  be  necessary  to  calculate 
the  relative  expense  of  the  several  modes,  namely,  burning  the  clays  hard, 
and  pulverizing  them,  though  with  difficulty— mixing  a  little  lime  with  the 
ciay^-or  mixing  clays  together.  The  relative  expense  will  depend  on  the 
price  of  fuel,  and  the  means  at  command  for  breaking  down  the  clay.  A 
pestle  mill,  or  mill  with  large  stones,  like  those  used  in  pulverizing  plaster 
of  Paris,  would,  it  appears  to  me,  be  roost  convenient. 

The  name  puzzahna  expresses  that  this  substance  is  obtained  from  the 
village  of  Poazzol  in  Italy — that  of  trass,  has  no  etymology.  In  the  notice 
which  I  published  in  1825, 1  proposed  to  give  the  name  hydraulic  cements 
(o  sobstances  substituted  for  trass  and  puzzalona.  This  denomination  ap- 
pears lo  me  to  be  convenient,  and  I  shall  generally  employ  it.  I  have  en- 
tered into  many  details  as  to  the  fabrication  of  these  productions  because 
they  are  of  great  importance  in  constructions.  I  proceed  to  report  sundry 
experiments  that  I  made  with  hydraulic  mortars. 

[to    BR   OONTINUBD.3 
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^nctdatioM  respeeUng  Electro  Magnetic  PropdHng  Machinery. 
Bt  the  EonoR. 
In  our  number  for  November  last.  Vol.  XX,  p.  340,  we  published  the 
specification  of  Mr.  Davenport^s  patent  for  a  machine  intended  to  furnish  a 
motive  power  by  the  agency  of  Electro  Magnetism,  to  which  we  appended 
some  remarks  upon  the  subject  generally.  We  had  hoped,  ere  now,  to  have 
received  more  definitive  information  than  has  transpired,  respecting  the 
progress  of  the  experiments  which  are  being  made  in  New  York  with  a 
riew  to  its  testing  the  utility  by  applying  it  to  drive  a  Napier  Press,  re- 
quifiog  a  two  horse  power;  we  have  hitherto  learnt  nothing  of  the  result, 
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of  this  propoied  experimeat;  aod  sttppose,  therefore,  tbat  the  trial  has  not 
yet  been  made. 

Since  pabiishh^  the  article  above  alluded  to,  it  has  appeared  to 
us  that  sbonld  a  nnich  leas  power  be  attained  by  such  a  inachiDe  (ban 
that  which  is  now  sought  for,  say  the  power  of  a  man  only,  it  wonld 
still  be  equally  valuable  with  the  steam  engine,  and  would  produce  as  great, 
if  not  a  greater  chaoge,  in  the  economy  of  the  useful  arts,  as  has  been 
produced  by  that  instrument;  this,  however,  is  under  the  proviso  that  the  cost 
of  materials  consumed  in  performing  the  work  of  a  day  should  be  ^e9s  than 
that  given  for  the  labour  of  a  man.  Who  is  there  who  would  not  under 
sach  circomstances,  need  such  a  machine?  If  we  hire  a  man  by  the  day 
we  must  not  allow  him  to  be  idle,  as  in  that  case  we  give  our  money  for 
nothing.  The  cnrrent  of  his  life  flows  on,  and  he  must  be  fed  and  clothed 
or  the  stream  will  stop.  But  give  us  a  machine  which  is  not  costly  at  first, 
and  which  if  it  works  but  one  hour  in  the  twenty.four,  will  itself  be  a  con- 
sumer in  that  proportion  only;  a  machine  which  we  can  at  any  moment  set 
to  turn  our  lathes,  our  grindstoneSi  our  washing  machines,  our  churns,  our 
circular  saws,  and  a  catalogue  of  other  things  which  it  would  be  no  easy 
task  to  make  out;  such  a  machine  would  also  perform  a  million  of  other  op* 
erations  by  the  conversion  of  the  rotary  into  a  reciprocating  motion;  and 
we  again  ask  who  is  there  among  us  who  would  not  want  one?  our  farmers, 
our  mechanics,  and  our  housekeepers  generally,  must  all  be  supplied. 
We  could  DO  more  submit  to  live  without  it,  after  it  has  been  once  introduc- 
ed, than  we  can  now  submit  to  travel  at  the  slow  rate  of  ten  miles  an  hour, 
an  event  which  we  have  learnt  to  think  one  of  the  miseries  of  human 
life. 

With  such  a  machine  at  our  command  we  should  soon  wonder  how  we 
could  have  lived  so  long  without  it;  and  if  taken  from  us  it  would  leave  a 
most  awful  chasm  in  the  necessaries  of  life,  of  the  existence  of  which  our 
fathers  never  dreamed,  and  which  happily  we  could  not  be  called  upon 
to  witness  so  long  as  the  store  house  of  nature  would  enable  us  to  obtain 
zinc  and  sulphuric  acid  at  a  cheap  rate. 

The  steam  eogine  cannot  be  used  to  advantage  where  it  has  not  the  la- 
bour of  several  horses  to  perform,  as,  whether  large  or  sroalU  it  requires 
the  constant  attention  of  the  engineer,  or  of  the  fireman,  and  is  kept  at  work 
'  at  an  expense  which  is  relatively  Increased  as  its  power  is  dimioisbed.  One 
giving  the  power  of  a  man  only  would  be  employed,  at  a  cost  which  would 
pay  the  hire  ot  two  or  three  men,  and  if  used  but  for  an  hour  or  two  in 
the  day,  the  expense  would  be  incalculably  increased;  of  course  it  is  not« 
and  never  will  be  used,  under  such  circumstances. 

Let  it  not  be  said  that  we  are  prophesying  about  what  is  to  happen;  not 
so  by  any  means;  but  be  it  remembered  that  we  are  speaking  of  what  ia  a 
possible  contingency.  We  have  no  doubt  respecting  the  practicability  of 
,  obtaining  the  power  of  a  man  by  the  agency  of  electro  magnetism;  we  be- 
lieve that  socb  a  machine  may  be  kept  at  work  without  any  considerable 
tax  upon  the  time  of  the  person  using  it,  and  we  further  believe  that  the 
only  thing  which  can  prevent  its  coming  into  use  is,  the  cost  of  (he  ma- 
terials employed  in  operating  it;  the  statements  which  we  have  heard  upon 
this  point  are  extremely  contradictory,  and  upon  the  whole,  are  far  from 
encouraging;  the  time,  however,  is  not  remote  when  this  point  will  be  de- 
termined. 
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Sedudian  of  ob»ervaiion$  of  the  Solar  Erlip$e  of  July  £6M  and  27th  ^  1832. 

Bj  £.  Oris  Kbndall. 

Thig  Eclipse  was  obsenred  at  sereral  places  in  Earope  and  America,  as 
follows: 


Phase 

Meaa  time  of 

No. 

1 

Plaee  of  oUeiYation. 

Latitude. 

obsVd. 

obserration. 

Obserrer. 

St.  Croix. 

+17^  44^  32" 

Begin. 
End. 

d    b    m    s 
26  19  11  52.80 

Andrew  Lang. 

2 

21  34  16JJ0 

3 

Phila.  0.12s.  s. 

"] 

+39 

56   59 

Begin. 

18  54  46.20 

8.  C.  Walker. 

4 

State  House. 

Eod. 

20  39  20.20 

5 

Phtbu  0.78.  w. 

"i 

Begin. 

18  54  54.60 

Wm.  Mason. 

6 

State  House. 

End. 

20  39  13.40 

7 

Warminster  Pa. 

+40 

8 

End. 

20  39    8.30 

E.  W.  Bean. 

R 

Albany, 

+42 

39   3 

Begrin. 

19    7    2.60 

Prof.  Alexander. 

9 

End. 

20  45  45.50 

rCerqoero. 

10 

San  Fernando, 

+36 

27  43.6 

Begin. 

27    1    3  31.50 

^Sancbes. 

11 

End. 

3     9    4.75 

CMontojo. 

12 

ManeiUes, 

+43 

17  60.1 

Begin. 

2  23  37.43 

Qambart. 

13 

End. 

3  35  35.21 

14 

Padua, 

+45 

24     2 

Begin. 

3  11  33.70 

Santini. 

15 

End. 

3  47  10.80 

16 

St.  Helena, 

—15 

55   26 

Begin. 

2  33  44.00 

CJobnson. 
(Armstrong. 

17 

End. 

3  32  24.30 

It  therefore  famishes  a  good  opportunity  for  determiniDg  the  longitudes 
of  several  places  to  this  country  by  comparison  with  corresponding  Euro- 
pean Observations. 

The  Sun's  and  Moon's  places  in  the  Berlin  Jahrbuch  for  that  date,  were 
used  in  computing  the  following  Elements  and  Co-ordinates  with  the  loga- 
rithms of  their  variation  in  a  mean  solar  hour,  according  to  the  method  of 
Bessel,  (Ast.  Nacht.  No.  321.) 


log.  Hourly 

log  .Hourly 
Variatioo. 

T 

Ih  20m 

YariatioD. 

2h  20m 

a 

9h  40m    43.648 

lOh  40m    53.50s 

X 

—0.893492 

—0.315999 

y  +0.221782 

+0.139504 

a 

+126^  43'23".2S 

+2.1534 

+126°  45'  45".60 

+2.1534 

L  cos.  d 

+9.975198 

+5.3901 

+9.975222 

+5.3892 

/.SID.   d 

+9.516584 

—6.3063 

+9.516382 

—6.3070 

^ 

+0.530935 

+5.8290 

+0.530989 

+5.6232 

N 

+  98**    5'  44".77 

+1.6658 

+  98°    7'  23".09 

+  1.7203 

n 

+3.790347 

+5.6580 

+3.790430 

+5.5472 

Ih 

+0.225087 

+0.226209 

Vol.  XXI-— No.  1— January,  1838. 
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log.  Hourly 

T 

3h  20m 

Variation. 

a 

lib  4101  3.358 

X 

+0.261358 

y 

+0.066945 

a 

+126°  48'  7.95" 

+2.1583 

l.coa.d 

+9.975247 

+5.3892 

I.  Bin.  d 

+9.516179 

+  6.3075 

I 

+0.531019 

+5.1833 

N 

+  98°     9'  4.09" 

+  1.6810 

+3.790502 

+  5.5916 

Lh 

+0.225324 

Using  these  Co-ordinates  and  Elements  I  have  deduced,  by  BessePs  for- 
mulse,  in  the  paper  above  referred  to,  the  following  co-efficients  of  £  ^ 
and  97, 


No. 


1 
2 

3—5 
4—5 
S^S 
6—5 
7 
8 
9 
10-0 


— 0 
+0 
+0 


14+0 
15+0 


— 0 
-0 


m    s 

18  28.188 

18  27.047 

0  12.377 

0  27.144 

0    4.003 

0  33.185 

0  32.963 

54  21.852 

54  44.768 

24  27.767 

24  37.785 

22    3.752 

21  15.630 

48  19.213 

46  40.3^6 

21  44.566 

22  27.846 


+1.679 
+1.680 
+1.679 
+1.680 
+1.679 
+1.680 
+1.680 
+1.679 
^1.680 
+  1.680 
+1.680 
+1.680 
+1.680 
+1.680 
+1.680 
+1.680 
+1.681 


-0.086 
+41.453 
+1.446 
—0.970 
+1.444 
—0.971 
—0.985 
+1.675 
—1.180 
+0.832 
—1.557 
+2.044 
—3.754 
+3.848 
10.024 
—7.827 
—2.440 


+1.681 
—1.740 
+2.215 
—1.940 
+2.215 
—1.940 
—1.947 
+2.371 
—2.053 
+1.875 
—2.291 
+2.646 
4.113 
+4.201 
10.164 
+8-005 
1—2.962 


—5 
—5 
—5 

—5 
—5 


m 

18 
18 
0 
0 
0 
0 
0 
64 
54 
— 0  24 
—0  24 
+0  21 
+0  21 
+0  47 
+0  47 
—0  22 
—0  22 


50915 

38,740 

40.278 

35.086 

31.902 

40.125 

40.852 

50.797 

51.859 

53.144 

43.224 

33.040 

21.371 

39.111 

21.045 

13.294 

59.423 


Where 
m  B  the  Longitude  +  East,  —  West  from  Greenwich  which  would  result 
from  these  observations,  if  the  places  of  the  Sun  and  Moon  as  given  in 
the  Berlin  Jahrbuch  were  free  from  error. 

Making 

B  s  the  correction  of  the  tabular  place  of  the  Moon  in  its  orbit«  in  seconds 
of  space. 

^  SB  the  number  of  seconds  of  space  by  which  the  Moon  is  farther  north 
or  south  than  its  tabular  place. 

>7  EB  the  correction  of  the  sum  of  the  tabular  semi-diameters  of  the  Sun  and 
Moon  in  seconds  of  space. 

d  sthe  longitude  from  Greenwich  resulting  from  the  application  of  these 
corrections  as  far  as  determined,  then  by  Bessel's  formulae} 
(A) rfa=fn  +  ae+6f+c)7 
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From  the  above  eqaatioiu  the  most  probable  valaes  of  i  and )?  have  been 
detenDined  bj  Gaii98\  method  of  least  squares  and  are  as  follows,  f  »  — 
r.l350,>7  a  —  3".5622.  With  these  valaes  of  f  and  »7,  and  their  co^ffi- 
cieats  b  and  c  aboye,  the  valaes  off  have  been  obtained  bj  adopting  for  the 
kMigttades  of  San-Fernando,  Marseilles  and  Padaa,  those  contained  in  the 
Naatical  Almanac  for  1833. 


No, 

Place. 

Phase. 

6 

Mean  of  Begin- 
ning  and  End. 

10 
11 
12 
13 
14 
15 

San  Fernando. 

Marseilles. 

Padaa. 

Beginning. 

End. 

Beginning. 

End. 

Beginning. 

End. 

—  7".668 
—13  .567 
—12  .478 

—  5  .532 
—15  .973 

—  5  .219 

I  — 10".617 

^—  9  .005 

\  —10  .596 
> 

Mean  of  all  the  yalaes  of  C  »  _  10''.073. 

Thos  we  have  £  »  —  10''.073 
^  =  —    2  .135 
97  =>  —    3  .562 
These  valaes  in  the  equations  (A)  famish  for  d  the  results  found  in  the 
third  table,  which  are  the  most  probable  longitudes  of  the  places  of  observa- 
tion as  derived  from  this  eclipse*    The  longitudes  deduced  from  the  Amer- 


h.  m. 


icaa  observations  are  here  repeated. 
St  Croix,  A.  Lang's  Observatory  W.  of  Greenwich, 
Phila.  State  House,  bj  S.  C. 4  Walker's  Observation  W.  of  «< 
44  «        yf^  Masoa's        ««  «      <• 

Warmioster,  Bucks  county,  Pa.  by  E.  W.  Bean's  "      ** 

Albaaj  Academy,  by  Prof.  Alexander's  "  *'      ** 

In  makiDg  the  above  computations,  the  ellipticity  of  the  earth  was  as- 
to  be  0.00324. 


18 
0 
0 
0 

54 


s. 
44.83 
37.80 
35.31 
40.85 
51.83 


TOB  THX  YOVmVAK  OF  THB  ^^kVKSXK  XVITITim. 

SSsHtOtaneous  Mtteorologied  Observations.      Bt  Johit  W.  Draper,  M.  D. 
Prof,  of  Chem.  in  Hampden  Sydney  College,  Virginia. 

The  importance  of  the  subject  of  meteorology,  is  at  last  beginning  to  be 
Boderstood  and  felt  by  the  scientific  world;  and  in  many  parts  of  the  United 
States  private  individuals  have  commenced  keeping  journals  for  the  express 
purpose  of  aiding  for  the  development  of  the  laws,  regulating  the  atmos- 
pherical phenomena.  These  journals,  however,  inaulaUdly  considered,  are 
of  bat  little  service;  it  is  only  when  they  stand  in  comparison  with  other 
■aular  papers  containing  observations  made  simultaneously  at  distant  points, 
that  their  true  value  becomes  apparent.  * 

The  faculty  of  Hampden  Sydney  College,  Virginia,  considering  how  de- 
arable  it  was  to  organize  a  corps  of  efficient  observers  throughout  the  State, 
m  case  any  thing  should  be  done  by  Congress  to  provide  the  means  for 
nkiag  this  kind  of  observations,  resolved,  that  in  addition  to  the  usual  col- 
Icfe  daties  of  the  senior  class,  they  would  hereafter  require  of  them  to 
k^p  a  meteorological  journal,  containing  at  least  three  observations  each 
day,  Sunday  excepted,  of  the  barometer,  thermometer,  wind,  and  general 
obaenrafiooi,  and  the  dew^  point  once  at  least    On  the  plan  going  into 
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operation,  a  Dumber  of  indiFidoals  of  tbe  junior  class  volanteered  their 
services;  classes  were  arranged  for  each  kind  of  observations  and  the  gen- 
eral supervision  given  to  the  professor  of  Natural  Philosophy. 

It  Is  highly  desirable  that  similar  arrangements  should  be  made  in  every 
College  in  the  United  States.  At  Hampden  Sydney  the  plan  has  been 
found  to  work  without  difficulty,  and  the  hours  of  observation,  having  been 
judiciously  arranged  with  reference  to  other  College  duties,  the  young  men 
have  little  or  no  extra  trouble.  Colleges  are  the  natural  depositories  of 
this  kind  of  information — and  as  most  of  them,  perhaps  all,  possess  the  re- 
quisite instruments,  these  operations  can  be  conducted  with  extraordinary 
facilities; — Nor  does  the  advantage  end  there,  for  an  extensive  class  of 
able  observers  is  gradually  disseminated  through  the  state. 

I  send  herewith  the  result  of  the  observations  of  the  senior  and  junior 
classes,  for  the  last  month,  to  be  disposed  of  as  may  appear  best,  and  if 
published  1  hope  it  may  draw  the  attention  of  other  Colleges,  in  other  States^ 
to  the  subject.  In  this  State,  1  have  reason  to  believe  it  will  be  tbe  cause  of 
a  systematic  series  of  operations. 

Meteorological  Observatione  for  Nov.  1837,  Hampden  Sydney  College^  Va. 


7 

Therm.  Min. 

Barom, 

Annex'd 
Ttierm. 

64.84 

Dew 
point. 

Wind. 

Genenl  remarkf. 

56 

65 

61 

29.64 

29.49 

29.58 

40 

8W. 

irw.H. 

8 

36 

52 

54 

34 

29.90 

29.95 

29.95 

56.62.62 

46i 

HW 

.  WW.  X. 

9 

42 

60 

60 

30 

29.93 

29.92 

29.80 

53.60.60 

37 

8W. 

w.  w. 

10 

56 

62 

60 

52J 

29.79 

29.78 

29.68 

59.60.62 

58 

SW. 

BW.VX. 

Run  till  12  o'clock. 

11 

•  2 
13 

50 

56 

56 

41 

29.66 

29.63 

29.53 

58.61.62| 

57 

Fog.  all  dnj. 

50 

5Z 

48 

41 

29.37 

29.40 

29.37 

63.63.61 

51 

HI. 

va.  mi. 

Rained  from  8.  ▲.  x. 

all  day. 

14 
15 

16 

40 

35 

30 

^ 

48 
48 

50 

38 
35 

29-32 
29.61 

29.35 
29.64 

29.41 
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We  are  gratified  in  receiving  from  our  esteemed  correspondent,  tbe  fore- 
going remarks  and  meteorological  observations,  so  much  in  unison  with  the 
wishes  heretofore  expressed  in  this  Journal.  It  is,  however,  more  especi* 
ally  desirable  that  nmti//antfoti<  observations,  on  Iheplan^  and  at  the  periods^ 
recommended  at  page  190  ot  our  last  volume,  should  be  made  throughout 
our  country*  Com.  Pub* 
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Conver9ation  Meeting, 

The  foarth  monthly  converaatioD  meeting  of  (he  season  was  held  at  the 
Halt  of  the  Institute  on  Thursday  evening,  28th  of  December. 

Mr.  James  Swaim  exhibited,  for  the  second  time,  his  powerful  magneto- 
electric  machine,  and,  as  on  the  former  occasion,  it  excited  mnch  astonish- 
ment in  all  who  had  the  temerity  to  try  Its  effects,  and  produced  no  little 
amasement  at  the  expense  of  the  experimenters. 

Mr.  Andrew  Stevens  pat  in  operation  a  model  of  Mr.  Dayenport's  galrano 
magnetic  machine,  similar  to  those  at  the  Masonic  Hall. 

Dr.  Robert  Rogers  presented  to  the  Institute  one  of  his  revolving  gal- 
▼anic  batteries,  designed  to  maintain  constant  activity. 

A  very  neat  specimen  of  statuary,  from  the  chisel  of  Mr.  Drache,  was 
presented  to  the  Institute  by  that  artist. 

Mr.  W.  F.  Ketchum  exhibited  his  method  of  Increasing  the  adhesion  of 
locomotives  on  inclined  planes,  by  means  of  small  driving  wheels  fixed  on 
the  axles,  outside  of  the  large  wheels,  and  adapted  to  an  angular,  or  wedge 
shaped  rail,  laid  on  the  steep  grades,  and  raised  above  the  ordinary  rail. 

Numerous  samples  of  American  manufactured  hardware  and  cutlery  were 
exhibited  by  Messrs.  W.  H.  Carr  &  Co^  Messrs.  Curtis  &  Hand,  and 
Messrs.  English  and  Huber,  also  some  beautiful  specimens  of  American 
cut  glass,  by  Mr.  Wm.  Muzzy. 

The  Hall  was  visited  in  the  course  of  the  evening  by  Governor  Ritner, 
and  a  number  of  other  distinguished '  strangers,  who  expressed  much  gra- 
tification at  witnessing  the  interesting  display  of  scientific  and  mechanical 
novelties. 

Mecbanies^  Regrister. 


LIST  or  AMIOUCAJr   PATEITTS  WHICH   ISSUED  IN   APRIL,  1887. 

fVii/i  Exemplifications  and  Remarks  by  the  Editor. 

52.  For  improvements  in  the  Manufacture  of  White  Lead;  Pere- 
grine Phillips,  Campbell  county,  Kentucky,  April  17. 

The  lead  is  to  be  rolled  into  sheets,  or  shotted,  but  it  \9  preferred  to  be 
feathered,  that  is,  granulated,  by  pouring  it,  in  a  small  stream,  into  water. 
The  prepared  lead  is  then  to  be  placed  in  a  vat  with  a  perforated  false  bot- 
tom at  about  its  middle,  where  the  lead  is  to  be  sustained.  A  pump  is  to 
be  placed  so  as  to  pass  through  the  false  bottom,  or  in  such  manner  as  to 
allow  the  liquid  contained  in  the  vat  to  be  pumped  up.  A  steam  pipe,  of  pure 
tin,  &C.9  is  to  pass  once,  or  more  times,  round  within  the  vessel;  and  a  tube 
through  which  air  may  be  blown,  is  also  to  pass  into  the  vat,  below  (he 
false  bottom.  Distilled  vinegar,  or  dilute  acetic  acid,  containing  about  two 
or  three  per  cent  of  dry  acetic  acid,  is  then  to  be  poured  into  the  vessel,  to 
such  height  as  not  to  interfere  with  the  passage  of  air  through  the  feath- 
ered lead.  The  pump  is  then  to  be  worked,  and  the  liquid  to  be  so  dis- 
tributed by  it  as  that  the  lead  shall  be  kept  constantly  moistened.  The 
acid  may  be  kept  at  a  temperature  of  85  or  90  degrees  by  the  passrog  of 
steam  through  the  steam  pipe.  A  blowing*  apparatus  is  to  be  kept  at  work 
at  the  same  time,  throwing  in  atmospheric  air,  to  oxidize  the  lead  as  it 
paaaes  up  among  it,  which  oxide  will  be  dissolved  by  the  acid,  forming  an 
acetate.     When  saturation  is  perfect,  the  fluid  Is  to  be  drawn  off  into  a 
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cooler,  and  a  fresh  portion  supplied  to  the  lead,  and  this  repeated  until  the 
whole  is  dissolved.  The  saturation  may  be  judged  of  by  the  specific  gra- 
vity ceasing  to  increase. 

The  saturated  liquid  is  to  be  put  into  a  vat,  called  a  carbonating  vat,  con- 
structed like  that  for  saturating,  but,  instead  of  lead,  having  twigs,  or  peb- 
bles^  &c.,  upon  the  false  bottom.  Upon  this  brushwood,  &c.,  the  saturated 
liquid  is  to  be  pumped,  whilst  a  quantity  of  carbonic  acid,  or  a  mixture  of  it 
with  other  air,  is  to  be  forced  into  the  vat  below  the  false  bottom,  which  as 
it  passes  up,  will  convert  the  acetate  into  a  carbonate,  and  this,  being  insolu- 
ble, will  fall  to  the  bottom  in  the  form  of  an  impalpable  powder.  When  the 
precipitation  ceases,  the  liquid  is  to  be  drawn  off,  and  used  again  in  the  first 
vat,  and  so  on  continuously.  The  precipitated  lead  is  to  be  thoroughly 
washed,  then  dried,  and  the  process  is  completed. 

The  whole  apparatus  used  is  clearly  described,  and  full  estimates  are 
given  of  the  respective  ingredients  necessary  to  produce  the  desired  reaction. 
The  following  are  the  claims. 

**  I  clahn  as  my  own  invention, ^r«/,  the  osidation  of  the  lead,  and  dis- 
solving of  the  said  oxide  by  means  ot'  pumping  or  throwing  diluted  acetic 
acid,  or  vinegar  over  lead  when  in  a  state  exposing  a  large  proportion  of 
surface,  at  the  same  time  drawing,  or  forcing,  a  current  of  atmospheric  air 
through  the  interstices  of  the  said  lead;  and  I  claim  this  only  tor  the  pur- 
pose of  preparing  a  liquor  to  be  used  in  the  manufacture  of  white  lead. 

^*  I  claim  secondly^  the  pumping  or  throwing  the  aforesaid  solution  of  lead 
over  any  substance  or  materials  placed  in  an  atmosphere  composed  wholly, 
or  in  part,  of  carbonic  acid  gas,  or  for  pumping  or  throwing  the  aforesaid 
solution  into  the  atmosphere  as  before  said,  so  that  it  shall  fall  down  through 
the  said  atmosphere,  for  the  purpose  of  manufacturing  white  lead. 

^^  I  claim  thirdly^  the  purifying  of  the  vapour  of  burning  charcoal  by 
causing  the  same  to  pass  through  a  stratum  of  pebbles,  or  other  substances, 
which  substance  shall  be  kept  moist  by  the  constant  or  occasional  injection 
of  water  over  them.  And  I  claim  this  only  for  the  purpose  of  assisting  in 
the  manufacture  ot  white  lead." 

This  latter  claim  refers  to  the  removal  of  all  dust,  or  other  impurity, 
which  might  enter  with  the  gas,  and  Injure  the  colour  of  the  lead. 

We  doubt  the  economy  of  the  process  of  forming  the  acetate  in  the  first 
instance,  and  are  not  aware  of  its  superiority  in  any  respect,  to  the  usual 
mode  of  manufacturing  that  salt  from  litharge.  The  carbonating  is  sub- 
stantially (he  same  with  the  French  process  described  in  Gray's  Operative 
Chemist,  and  in  other  works;  the  particular  management  described  by  the 
patentee  is  all  that  he  can  bold,  as  being  the  only  novelty  presented  to  us. 


5a  For  improvements  in  Smoke  Stacks,  Flues^  fyc;  James  Stimp- 
soD,  City  of  Baltimore,  April  17. 

The  object  in  view  if  said  to  be  so  to  construct  the  chimneys,  or  flues  of 
steam  engines,  smith's  forges,  &c.,  as  to  generate  heat,  and  prevent  the  es- 
cape of  sparks,  ashes,  cinders,  or  soot.  The  instrument  is  denominated  the 
*<  draught  accellerator,  and  centrifugal  spark  catcher."  The  contrivance 
itself  is  somewhat  complex,  and  the  description  of  it  much  more  so.  Much 
space  is  occupied  also  by  directions  to  the  workmen  how  to  cut  and 
join  the  separate  parts,  which  is  altogether  foreign  to  the  matter  in  hand. 
A  part  of  the  flue  is  to  ascend  in  a  spiral  form,  and  in  speaking  of  this,  we 
have  some  philosophical  information  which  seems  to  furnish  one  of  the  pro- 
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perties  of  a  patentable  artkle,  novelty.  Not  to  mar  the  aiSair,  we  will 
quote  the  passage. 

*<  I  shoald  recommend  the  spiral  to  be  so  formed  as  to  have  the  ascent  go 
roQod  with  the  sun,  like  a  back  handed  screw;— as  natore  inclines  fluids,  air, 
&c.,  to  movet  when  in  a  spiral  or  circular  manner,  with  the  sun.  And  as  it 
is  as  easy  to  make  it  ascend  one  waj  as  the  other,  it  would  be  best  to  let 
nature  hafe  her  own  way." 

The  smoke  from  a  steam  engine  furnace,  &c„  is  to  ascend  op  a  pipe  to 
some  distance  in  the  usual  way;  there  is  then  an  opening  made  in  the  side  of 
the  pipe,  through  which  the  draught  is  to  pass  into  a  flue  ascending  spirally 
around  the  pipe  as  its  shaft,  or  centre;  an  outer  case  cofers  the  outer 
edges  of  the  spiral  thread,  so  as  to  make  an  enclosed  floe.  This  it  is  said, 
will  give  to  the  sparks,  dust,  &c,  a  centrifagal  force,  inclining  them  to  fly 
off  tangeotially;  and  to  enable  them  to  do  so,  there  are  slats,  or  openings  in 
various  parts  of  the  cater  case  of  the  spiral,  which  openings  are  covered  by 
troughs,  called  receivers,  leading  downwards,  in  which  the  sparks,  ashes, 
&C.,  are  to  be  precipitated  to  the  bottom,  where  they  are  received  and  re- 
tained until  removed. 

The  claim  is  ^  the  combination  of  the  spiral  floe,  with  the  outlets  and  re- 
ceivers, constructed  as  above  set  forth,  or  in  aoy  other  manner  whereby  a 
centrifugal  force  is,  or  shall  be,  obtained,"  &c. 

We  wish  that  this  contrivance  may  have  the  effect  of  removing  a  great 
nuisance  in  rail  road  travelling,  but  we  do  not  anticipate  it,  being  apprehen- 
sive that  but  a  small  portion  of  the  sparks  and  ashes  will  leave  the  ascend* 
ing  current  and  find  their  way  into  the  receivers. 

54.  For  an  improvement  in  the  Tongues  of  Power  Loom  Shuttles; 
Comfort  B.  Thorp,  Smithfield,  Providence  county,  Rhode  Island,  April 
17.    (See  specification.) 

55.  For  a  Revolving  Hand  Rake  for  hay  or  grain$  Stephen 
Coats,  Shorebam,  Addison  county,  Vermont,  April  17. 

This  revolving  hand  rake  consists  of  a  rake  head  which  is  abont  six  feet 
long,  with  teeth  about  two  feet  ten  inches  long,  running  through  said  bead, 
and  projecting  out  on  opposite  sides.  To  this  head  is  affixed  a  pair  of 
shatts,  within  which  the  person  drawing  the  rake  is  to  walk,  a  strap  passing 
in  front  of  him  to  aid  him  in  drawing.  The  rake  head  revolves  on  the 
hind  ends  of  the  shafts,  in  loops  formed  by  iron  straps,  there  beiog  catches 
to  stop  the  head  In  a  proper  position  for  raking,  aod  a  lever  at  the  com- 
mand of  the  operator,  by  which  the  rake  can  be  disengaged  when  folly 
loaded,  and  thus  allowing  it  to  revoke  so  as  to  bring  the  opposite  row  of 
teeth  into  action.  The  claims  are  to  the  particular  mode  of  constructing  the 
operating  parts  as  described  in  the  specification. 

56.  For  a  machine  for  cramping  leather  for  the  legs  of  boots;  Jesse 
Van  Winkle,  Rochester.  Monroe  county,  New  York,  April  17. 

This  machine,  in  its  general  construction,  is  like  several  others,  differing 
OD(ly  in  certain  special  points  of  structure,  which  we  shall  not  attempt  to 
explain.  The  claim  is  made  to  the  ^  slides  or  sliding  planes,  with  the  pro- 
jecting bars,  or  narrow  plates,  for  removing  the  wrinkles  from  the  leather." 
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57.  For  improvementB  in  the  mode  of  PropelKng  Boats  Ofi  canals 
and  rivers;  John  Finlay,  Gty  of  Baltimore,  April  17. 

A  rail,  or  string  piece,  is  to  be  placed  along  the  side  of  the  canal,  or  other 
water,  or  It  may  be  so  supported  bj  posts  as  to  stand  aboye  the  boat.  This 
rail  is  to  be  embraced  between  two  friction  wheels,  bearing  on  opposite 
sides  of  it,  one  of  which  wheels  is  to  be  made  to  ie?ol?e  by  steam,  or  other 
power,  on  board  the  boat;  the  frame  which  carries  the  wheels  being  so 
constracted  that  it  may  Yibrate,  and  adapt  itself  to  the  level  of  the  water. 
It  is  proposed  sometimes  to  place  rails  open  a  tow  path,  with  a  carriage 
adapted  thereto,  to  be  drawn  by  horses,  instead  of  allowing  them  to  draw 
directly  by  a  tow  line  attached  to  the  boat. 

*^  Now  what  I  claim  as  my  own  inyention,  and  wish  to  secnre  by  letters 
patent,  consists  in  the  application  of  a  string  piece,  or  rail,  secared  to  posts 
placed  near  the  edge  of  the  water  in  canals,  or  over  the  tops  of  boats  used 
on  canals  or  rivers,  and  applying  to  the  sides  of  said  string  piece,  or  rail,  a 
wheel  or  wheels  attached  by  a  frame  to  a  boat,  with  joints  so  as  to  adapt 
the  whole  to  the  depth  of  the  water,  operating  nearly  in  a  horizontal  line; 
and  to  which  wheel  or  wheels  I  apply  the  propelling  power,  caosing  the 
boat  to  move  with  velocity  and  without  injary  to  the  banks  of  the  canal.  I 
also  claim  the  use  and  application  of  the  guide  frame  with  the  friction  rollers, 
to  keep  the  boat  parallel  with  the  canal.  I  also  claim  the  use  and  appli- 
cation of  a  frame  with  wheels  to  operate  on  the  road  above  described,  for 
horses  to  move  with  on  the  tow  path  to  propel  boats  on  canals;  said  frame 
having  two  wheels  whose  planes  are  oblique  to  the  horizon,  secured  by 
friction  rollers  acting  on  opposite  sides  of  the  rail,  being  easily  removed  so 
as  to  disengage  the  wheels  from  the  rails  when  boats  are  required  to  pass 
each  other,  or  for  any  other  purpose.  I  also  claim  the  use  of  my  inven- 
tion on  the  ice  during  winter,  the  boats  being  placed  on  runners.'' 

A  plan  for  propelling  upon  canals,  in  some  points  resembling  the  fore- 
going, was  patented  by  Prof.  Chas.  Bonnycastle,  of  the  University  of  Virgi- 
nia, on  the  21st  January,  1834,  and  is  described  in  our  14tb  volume,  p.  118. 

58.  For  an  improvement  in  the  Standing  Press;  Joel  Barns,  City  of 
Philadelphia,  April  17.     (See  specification.) 

59.  For  an  improvement  in  the  manner  of  Constructing  Rail  Roads; 
Uri  Emmons,  Freehold,  Monmouth  county,  New  Jersey,  April  17. 
(See  specification.  Vol.  XIX,  p.  480.) 

60.  For  improvements  in  Fire  Jlrms;  £lijah  Fisher,  Springfield, 
and  Dexter  N.  Chamberlain, Boston^  Massachusetts,  April  IT. 

Behind  the  barrel  of  the  gun,  or  rifle,  a  longitadinal  slat,  or  mortice  is 
made,  into  which  the  back  end  of  the  barrel  opens.  This  rectangular 
opening  is  to  receive  a  block,  or  piece  of  metal,  which  is  so  fitted  as  to  slide 
easily  through  it.  Into  this  piece  of  metal,  several  chambers  are  bored 
parallel  to  eaeh  other,  and  capable  of  being  brought  in  succession  to  coin- 
cide  with  the  bore  of  the  barrel,  a  nipple  ft^ing  fixed  over  the  rear  of  each 
chamber  to  receive  a  percussion  cap.  There  are  also  the  contrivances  De« 
cessary  for  arresting  the  sliding  block,  and  holding  it  in  place,  and  also  for 
forcing  it  into  close  contact  with  the  barrel  at  the  time  of  discharge. 

*'  We  claim  as  our  invention  and  improvement,  fint^  a  piece  or  block  of 
metal,  having  any  number  of  chambers  therein  to  contain  separate  charges 
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of  powder,  balls,  aod  shot,  to  slide  in  a  rectilinlar  directioo  through  a  slat  or 
passage  formed  in  sach  a  manner  between  the  barrel  and  breech,  as  to  ad- 
mit of  the  axis  of  each  of  the  chambers  to  be  brought  in  snccesslon  in  a 
right  fine  with,  or  to  .correspond  to,  the  axis  of  the  barrel.  Second.  The 
mode  of  confining  the  piece  or  block  of  metal  in  different  positions  by  means 
of  a  pin,  projecting  from  a  sliding  piece  of  metal,  aod  notches  formed  in 
the  edge  of  the  face  of  the  piece,  or  block  of  metal.  Third.  Forming  the 
key  wedge  shaped,  for  the  parpose  of  pressing  the  block  close  against  the 
side  of  the  slat,  or  end  of  the  barrel,  to  prevent  windage." 

61.  For  improvement  in  the  Loom  for  Weaving  Coach  Lace,  tfc; 
Erastus  B.  Bigelow,  West  Boyleston,  Worcester  county,  Massachu- 
setts, April  17. 

This  coach  lace  power  loom  is  very  fully  described,  and  well  repre- 
sented in  the  drawings.  The  novelties,  also,  are  distinctly  claimed;  but 
we  shall  not  attempt  an  epitome,  as  without  the  drawings  it  must  be  ob- 
scure,- the  insertion  of  the  claims  would  also  be  useless,  if  given  alone. 

62.  For  a  Furnace  for  Smelting  Iron  Ore  by  the  use  oj  Anthracite 
Coal;  George  E.  Sellers,  Upper  Darby  township,  Delaware  county, 
Pennsylvania,  April  20. 

In  this  furnace  the  fuel  is  to  be  contained  in  a  stack  distant  from  that  in 
which  the  smelting  is  to  be  effected.  The  latter  is  to  contain  the  ore,  with 
the  necessary  fiuz,  and  such  portion  ot  coal  as  may  be  required  to  carbon- 
ate the  iron.  The  tuyere  Is  in  front  of  the  fuel  stack,  and  on  the  opposite 
side  of  this  is  an  opening,  called  a  concentrating  flue,  leading  into  the 
smelting  stack,  and  in  t)iis  passage  there  is  a  depression  forming  a  timp,  or 
receiving  chamber,  into  which  the  metal  runs  as  it  is  smelted,  the  bottom 
being  inclined  for  that  purpose.  The  necessary  devices  for  performing  the 
different  operations  appropriate  to  a  lumace  are,  of  course,  appended  to 
this.  It  is  not  pretended  that  the  placing  the  fuel  In  one  stack,  and  the 
mine  in  the  other,  is,  by  itself,  new;  but  the  novelty  claimed  consists  in  the 
particular  construction  of  the  furnace  in  its  combined  character.  The  pa- 
tentee says,  *^  I  do  not  intend  to  claim  the  parts  described  in  their  individual 
characters.  There  is  nothing  new,  for  example,  in  the  mode  of  feeding 
adopted  by  me,  or  in  the  principle  of  passing  the  blast  through  a  stack  con- 
taining fuel  only,  aod  causing  the  blast  and  heated  air,  therefrom,  to  enter 
a  second  chamber  containing  the  ore  to  be  smelted,  this  having  been  pre- 
viously performed,  or  essayed.  But  what  I  do  claim  is  that  particular  ar- 
rangement of  the  respective  parts  of  the  within  described  furnace  by  which 
it  may  be  distinguished  from  all  those  which  have  preceded  it;  intending 
by  this  particular  arrangement,  the  manner  of  connecting  the  main  furnace 
for  fuel  with  that  containing  the  Ore  to  be  reduced,  by  a  concentrating  flue, 
within  which  is  contained  a  receiving  bed  for  the  reduced  metal,  constructed 
and  operating  in  the  manner  herein  set  forth,  combining  the  same  with  the 
smaller  flue  above  it,  for  the  purpose  herein  fully  shown.  I  also  claim  the 
provision  for  removing  the  slag  from  the  fuel  under  the  main  furnace,  by 
means  of  one  or  two  openings  constructed  for  that  purpose,  upon  the  prin- 
ciple, or  in  the  manner,  described." 

*^  The  smaller  flue,"  above  referred  to,  is  one  situated  above  the  concen- 
trating flue,  and  like  it  leading  from  the  fuel  stack  into  the  smelting  stack; 
liM  design  being  to  conduct  a  portion  of  the  heat  into  the  smelting  stack  at 
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such  height  abo?e  the  bottom  as  may  be  usefal  Id  preparing  the  materials 
for  the  full  action  of  the  blast. 


63.  For  a  machine  for  washing  Iron  and  other  ores;  Frederick 
Fredjy,  Logan  township,  Centre  county,  Pennsylvania,  April  20. 

The  ore  is  to  be  put  into  a  long  polygonal  receiver,  which  turns  on 

fudgeons  like  a  dash  wheel,  and  this  is  made  to  revoWe  with  its  lower  side 
ippiog  into  a  trough  or  cistern  containing  water.  The  axis  of  the  receiver 
is  inclined,  the  ore  is  put  in  at  the  upper  end,  and  a  portion  of  water  is  also 
scooped  in  at  every  revolution.  There  is  an  opening  at  the  lower  end  for 
the  materials  to  pass  out.  The  things  claimed  are  certain  peculiar  points 
not  possessing  more  novelty  than  was  absolutely  necessary  to  justify  the 
granting  of  a  patent.  They  consist  in  *^  the  inclined  strips  at  the  ends  of  the 
polygonal  case  for  directing  the  ore  from  the  upper  to  the  lower  end  of  it, 
and  into  the  inclined  spouts.  The  inclined  spouts  at  the  lower  end  of  the 
case,  and  the  scoops  at  the  upper  end." 

64.  For  an  improved  mode  of  Applying  the  Blast  to  Furnaces; 
John  Barker,  City  of  Baltimore,  April  20.    (See  specification.) 

65.  For  a  new  Body  for  Hats;  Hugh  Moore,  CSty  of  New  York, 
April  28. 

The  following  is  the  whole  substance  of  the  specification.  '<The  body 
is  formed  of  cloth,  the  warp  of  which  is  strong  cotton  yam,  and  the  weft  of 
alternate  layers  of  strong  cotton  yam  and  whalebone;  or  otherwise  made  of 
split  whalebone  attached  to  any  kind  of  cloth  by  an  adhesive  water  proof 
composition.  The  bodies,  of  both  kinds,  are  joined  at  the  sides  by  needle 
work.  The  brims  and  crowns  are  made  of  the  same  material,  and  I  have 
also  made  them  with  brims  of  Canton  flannel,  and  felt,  and  the  crowns  of 
layers  of  muslin  of  difierent  degrees  of  strength. 

**  What  I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent. 
is  the  application  of  whalebone  to  hat  bodies,  by  which  they  will  be  rendered 
more  elastic  and  durable  than  those  made  of  felt,  calico,  or  any  other 
substance.*' 


67.  For  a  Furnace  Jot  the  Manufacture  of  Shear  Steely  and  of 
Cast  Steely  by  the  use  of  anthracite  coal;  Simeon  Broadmeadow,  City 
of  New  York,  April  5. 

The  furnace  described  is  said  to  be  one  which  Is  calculated  to  make  about 
one  hundred  and  sixty  pounds  per  day.  The  ash  pit  is  to  be  in  the  usual 
form,  about  eighteen  Inches  high,  fi?e  inches  diameter  at  bottom,  and 
seven  at  top.  The  furnace  part  eighteen  inches  in  diameter,  and  four  feet 
six  inches  high  from  the  grate  bars:  surmounted  by  a  flue  forty  feet  in 
height,  and  nine  inches  square. 

There  are  to  be  six  small  interior  flues,  which  are  to  surround  the  fur- 
nace inside,  each  having  an  aperture  of  about  an  inch  square.  These  flues 
extend  from  the  grate  bars  to  a  point  a  little  above  the  top  of  the  crucible, 
and,  of  course,  built  with  the  furnace,  giving  to  its  interior  somewhat  of  a 
hexagonal  form.  They  serve  to  admit  air  at  their  lower  ends,  and  to  de- 
liver it  at  their  upper  ends,  below  the  surface  of  the  burning  fuel,  so  as  to 
produce  perfect  combustion  about  the  upper  ppirt  of  the  crucible.  These 
flues  may  be  varied  in  number. 
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The  piJocipal  tbiogs  relied  od  are  these  interior  flaes,  and  the  great 
height  of  the  foroace  stack,  ^  that  is  to  say,  a  chimnej  of  eztraordiDary 
be^rlit  for  the  size  of  the  faniace,  and  faniisbed  with  interior  flaes,  opera* 
tiog  in  the  manner,  and  for  the  purpose,  set  iorth.'^ 

68.  For  a  Furnace  for  Smelting  Iron  by  means  of  Anthracite 
Coal;  Simeon  firoadm^ow,  City  of  New  York,  April  5.  (See  spe- 
cification.) 

69.  For  an  improvement  in  the  Lamp  for  Lighting  Houses^  for 
which  Letters  Patent  were  obtained  on  the  6th  of  October  1885; 
Samuel  Rust,  City  of  New  York,  April  20. 

The  kind  of  lamp  which  is  the  subject  of  this  patent,  has  the  wick,  which 
is  flat,  raised  and  depressed  by  a  roller  in  the  stopple,  or  burner.  Mr.  Rust 
has  introduced  several  improTemeots  into  this  kind  of  lamp,  and  has  obtained 
patents  for  them  at  a  date  subsequent  to  that  now  under  notice,  and  which 
will  receive  attention  in  doe  coone.  One  of  the  claims  made  in  the  pre- 
sent instance,  is  to  ^  the  casting  or  making  of  the  portion  which  constitutes 
the  usual  stopple,  and  the  yessel  of  the  common  close  lamp  (which  holds  the 
oil)  all  in  one  piece."  There  is  also  a  claim  made  to  the  *«  constructing  of 
the  roller  in  such  lamps  movable,  to  take  out  of  the  tube,  or  lamp,  and  pot 
in  at  pleasure. '* .  As  the  stopple  is  solid  with  the  lamp,  it  is  necessary  to 
leave  an  opening  in  the  top  foi  filling  the  lamp,  and  this  is  covered  by  a  flat 
cap,  or  valve,  which  turns  on  a  pin,  which  device  is  claimed  as  combined  in 
a  lamp  of  this  description.  There  are  some  minor  claims  to  particular  things 
which  need  not  be  mentioned  here.  As  respects  the  lamps  themselves,  we 
have  them  in  use,  and  prefer  them  very  much  to  the  house  lamps  as  com- 
mooiy  made. 

70.  For  improvements  in  the  Rotary  Steam  Engine;  Roger  M. 
Sherman,  Fairfield,  CcMinecticut,  April  25. 

We  have  had  repeated  occasions  to  record  our  want  of  confidence  in  the 
successful  employment  of  rotary  steam  engines,  and  we  have  not  yet  arrived 
at  a  period  when  we  can  announce  a  change  of  opinion.  The  numerous  en- 
gines of  this  kind  which  have  been  patented  here  and  in  Europe,  might  pro- 
bably be  arranged  as  constituting  five  or  six  different  species,  each  of  which 
has  been  presented  under  various  modifications  in  matters  of  detail,  by  which 
modifications  it  has  been  hoped  that  the  particular  difficulties,  and  objections 
found  to  exist  to  tbem  might  be  removed.  Our  opinion,  however,  is,  that 
there  must  be  some  new  species  discovered  before  the  rotary  will  become 
a  competitor  with  the  reciprocating  engine,  and  that,  therefore,  the  one 
now  before  us,  will  share  the  fate  of  its  predecessors.  We  cannot,  without 
the  drawings,  furnish  an  account  of  the  new  devices  proposed  by  the  pre* 
sent  patentee.  Some  of  them  have  a  near  resemblance  to  such  as  have 
been  previously  used,  although  differing  enough  from  them  to  justify  the 
grant  of  a  patent.     The  following  is  an  abstract  of  the  claims. 

The  grooves  in  which  the  valves,  or  pistons  rise  and  fail  in  a  revolviog 
chamber,  or  the  so  adapting  the  valves  that  they  shall  be  rendered  close  by 
the  pressure  of  the  steam,  without  packing.  The  application  of  pressure 
by  means  of  a  spring  upon  the  stop,  causing  it  to  bear  upon  the  sides  and 
bottom  of  the  chamber,  and  prevent  the  escape  of  steam,  without  pack- 
ing.    The  combination  of  packing  rings  with  lateral  springs  acting  thereon 
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80  as  to  preyent  the  escape  of  steam  between  the  cap  and  the  chamber, 
without  the  use  ot  packing;  and  the  pressure  of  the  cap  upon  the  revol?ing^ 
chamber  by  means  of  spring?,  to  effect  the  same  object.^' 

71.  For  a  Cradle  for  Cutting  Hemp;  Wilson  A.  Larioiore,  Paris, 
Bourbon  county,  Kentucky,  April  25. 

This  is  a  modification  of  the  common  cradle,  fitting  it  to  the  purpose  of 
cutting  hemp  by  hand.  The  claim  is  to  ^  the  construction  of  a  bow,  or  guard, 
around  the  points  of  the  fingers,  and  its  extension  to  the  post.  Likewise  the 
cord  which  confines  the  bow,  and  extends  to  the  sneath.  Likewise  the  con- 
fining of  the  scythe  at  the  point  to  the  frame,  by  a  screw  or  otherwise. 
Likewise  the  hoop  confined  on,  or  near,  the  back  of  the  scythe." 

The  object  appears  to  be  to  render  the  instrument  firm  and  steady,  for 
cutting  the  heavy  substance  to  which  it  is  to  be  applied. 

The  points  of  the  fingers  are  inserted  into  a  hoop,  connecting  them  to- 
gether there  as  well  as  at  their  back  ends,  and  from  the  frame  thus  formed 
a  rope  extends  to  the  upper  end  of  the  sneath,  to  support  said  frame. 

72.  For  an  instrument  for  Measuring  and  Draughting^ preparatory 
to  cutting  out  Garments;  William  C.  Bishop,  Ovid,  Seneca  county. 
New  York,  April  25. 

We  have  a  specification  and  drawing  of  this  instrument,  but  do  not  sup- 
pose the  subject  of  sufficient  general  importance  to  justify  the  expense  of 
an  engraving,  and  the  space  for  the  description.  The  instrument  consists 
of  flexible  graduated  metallic  straps,  to  which  measuring  tapes  are  attached, 
and  the  claim  is  to  ^^  the  particular  mode  in  which  they  are  connected  and 
arranged,"  which  so  far  as  we  can  judge  in  a  matter  foreign  to  our  general 
pursuits,  appears  to  adapt  them  well  to  the  purpose  intended. 

73.  For  an  improvement  in  the  Cotton  Gin;  Alexander  Jones,  City 
of  New  Orleans,  April  25. 

The  principal  improvement  in  this  cotton  gin  consists  in  the  manner  of 
feeding  the  seed  to  be  cleaned.  The  seed  is  put  into  hoppers,  the  bottoms 
of  which  are  formed  of  parallel  bars,  the  spaces  between  these  bars  being 
such  that  the  seed  cotton  may  be  drawn  through  by  the  teeth  of  revolving 
feed  plates,  constructed  for  that  purpose.  To  regulate  the  feed  the  hop- 
pers are  made  to  raise  and  lower,  giving  to  the  teeth  of  the  feed  plates  more 
or  less  hold.  The  claim  is  to  ^'  the  method  of  feeding  the  cotton  to  the 
saws  by  means  of  hoppers  aod  feeding  cylinders,  constructed  and  operating 
substantially  upon  the  principles  set  forth." 

74.  For  a  Bodkin  for  inserting  Corset  Rings;  Jonathan  S.  Turner, 
MiddletowD,  Middlesex  county,  Connecticut,  April  25. 

Corset,  or  other  grooved  rings,  are  to  be  inserted  into  cloth  or  canvass 
by  means  of  an  instrument  that  will  make  a  hole  in  the  cloth  of  the  size  of 
the  neck  of  the  ring  to  be  inserted,  and  at  the  same  time  convey  the  ring 
into  the  cloth.  A  taper  bodkin  is  to  be  made  of  ivory,  or  other  suitable 
material,  and  this  is  to  be  cut  across  at  such  distance  from  the  point  where  it 
,18  equal  to  the  diameter  of  the  grooves,  the  two  sections  forming  a  point  and 
handle.  From  the  handle  a  pin  is  to  project  about  an  inch  in  length,  and  oi* 
a  size  fitting  the  hole  in  the  corset  ring.  The  point  is  to  be  bored  to  re* 
ceive  the  pin  projecting  from  the  handle,  and  the  instrument  is  complete. 
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To  Y]9e  it  the  comet  ring  is  firat  pat  upon  the  plo,  aod  the  pomt  then 
passed  on  to  it,  so  that  the  ring  is  embraced  between  the  two  sections. 
The  point  is  then  forced  through  the  cloth,  ap  to  the  ring«  and  with  the 
nail,  scissors,  or  other  instrnment,  the  cloth  aroand  the  hole  is  forced  over 
the  lip  into  the  grooves.    The  claim  is  to  the  instmment  as  above  described. 

75.  For  an  ioiprovement  in  Many  Chambered  Cylinder  Fire  Arms; 
Daniel  Leavitt,  Cabotvilje,  Hampden  county,  Massachusetts,  April  29. 

This  is  one  of  those  fire  arms  which  have  several  chambers  bored  in  a 
cylinder,  the  aiisof  which  is  parallel  to  the  aiis  of  the  barrel  of  the  gfin« 
and  which  chambers  can  be  successively  made  to  coincide  with  the  said 
barrel.  Sach  revolving  cylinders  have  heretofore  been  made  flat  at  the 
end  which  fits  against  the  barrel,  and  the  present  improvement  consists  in 
sabstitotinga  hemispherical,  or  convex  form  for  this  flat  one,  the  back  end 
of  the  barrel  being  so  hollowed  as  shall  make  it  fit  accnrately  on  to  the 
cylinder.  The  object  in  view  is  to  prevent  the  danger  of  accidental  explo- 
sion in  chambers  not  brought  np  to  the  barrel;  a  thing  which  is  liable  to  oc- 
cur in  the  flat  ended  cylinders  from  that  portion  of  the  charge  which  es- 
capes between  them  and  the  barrel,  bat  which  cannot  come  into  contact 
with  the  chambers  when  the  end  is  convex. 

«*  What  I  claim  as  my  improvement,  i^  the  giving  to  the  chambered  or 
forward  end  of  the  cylinder  a  convex  form,  by  which  the  ignition  of  the 
charge  in  a  chamber  contiguous  to  that  which  is  being  fired,  is  prevented, 
upon  the  principle,  and  in  the  manner  herein  set  forth/'  • 

76.  For  Many  Chambered^  non  recoil^  Fire  Arms;  John  W.  Coch* 
ran,  C5ty  of  New  York,  April  28. 

In  fire  arms  of  this  construction,  the  chambers  are  made  aroond  the  peri- 
phery of  a  a  short  cylinder,  say  three  inches  and  a  half  in  diameter,  and 
three  fourths  of  an  inch  thick,  said  chambers  being  bored  in  towards  the  cen- 
tre, and  made  somewhat  conical.  This  is  placed  behind  the  barrel  of  the 
gun,  so  as  to  revolve  horizontally  when  the  gun  is  in  a  position  for  firing. 
Percussion  caps  are  placed  on  nipples  on  the  under  side  of  the  cylinder, 
there  being  suitable  guards  to  prevent  their  accidental  discharge.  The 
following  H  the  claim. 

^*  What  I  claim  as  my  invention  in  the  within  described  many  chambered 
fire  armo,  is  the  combination  of  a  mari^  chambered  cylinder,  the  chambers 
of  which  are  formed  around  the  periphery  in  the  way  herein  described, 
with  a  rifle,  pistol,  carbine,  or  other  barrel,  and  combined  also  with  the 
stock  of  such  fire  arm  by  means  of  the  stock  straps,  connected  substantially 
in  the  manner  set  forth.  I  also  claim  the  combination  of  the  percussion 
cap  guard,  together  with  the  thin  circular  plate  under  it,  with  a  cylinder 
constructed  and  connected  as  above  set  forth,  for  the  protection  of  the  per- 
cussion caps.  I  also  claim  the  manner  of  connecting  the  barrel,  in  arms  so 
constructed,  with  the  rising  piece  of  the  under  stock  strap,  by  screwing  it 
therein;  the  whole  combined  so  as  to  constitute  a  fire  arm  substantially  the 
same  with  the  foregoing.'^ 

77.  For  iniproyements  in  the  Many  Chambered^  non  recoil^  Fire 
Arms;  John  W.  Cochran,  City  of  New  York,  April  29. 

A  principal  object  in  the  patent  before  us,  is  to  construct  the  fire  arms 
last  described  in  such  manner  as  to  allow  of  the  ready  removal  of  a  cylin- 
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der  which  has  been  exhaosted,  for  one  which  is  ready  charged,  by  which 
means  five  or  six  cylinders  contained  in  a  belt,  may  be  successively  used, 
two  or  three  seconds  being  sufficient  to  allow  of  the  removal  of  one,  and 
the  substitution  of  another.  For  this  purpose  the  upper  stock  strap,  forming 
the  upper  side  of  the  mortice,  or  opening,  in  which  the  cylinder  is  contained, 
is  hinged  to  the  back  end  of  the  barrel,  so  that  it  can  be  released  by  touch- 
ing a  thumb  spring,  thrown  up,  and  the  cylinder  exchanged.  A  second 
improvement  consists  in  leaving  a  space  in  the  hinge  joint  of  this  strap, 
through  which  a  portion  of  the  fire  and  smoke  which  escapes  between  the 
cylinder  and  the  barrel,  may  pass,  this  opening  being  immediately  above 
their  junction.    The  claims  made  are  to  these  two  distinct  improvements. 

It  may  be  proper  to  observe  that  the  application  of  Mr.  Cochran  for  im- 
provements in  fire  arms  had  been  many  months  depending  in  the  patent 
office,  prior  to  the  fire  in  December,  1836,  when  his  papers  and  models 
shared  the  common  fate  of  every  thing  contained  in  that  department.  Such 
also  was  the  case  with  numerous  other  applications,  and  it  is  now  noticed 
to  account  for  the  delay  in  issuing  the  patents,  arising  in  the  first  instance 
from  a  desire  on  the  part  of  the  applicant  to  remodel  his  specifications  in 
some  particulars,  and  subsequently  from  the  burning  of  the  office. 

78.  For  an  ioiprovement  in  the  Spoke  Shave;  Ira  L.  Beckwith, 
Quincy,  Norfolk  county,  Massachusetts,  April  29. 

In  this  spoke  shave  there  is  a  steel  roller  in  front  of  the  cutting  edge  of 
the  knife,  which  roller  turns  freely  on  pivots  at  its  ends;  it  extends  the  length 
of  the  knife,  taking  the  place  of  the  wood  or  metal  which  usually  consti- 
tutes the  front  of  the  throat.  The  bearing  of  this  roller  is  adjustable,  so 
that  as  the  knife  wears  away,  it  may  be  advanced  towards  it.  A  thin  plate  of 
steel,  called  a  cap,  is  to  be  screwed  on  to  the  under  side  of  the  knife,  to  cause 
it  to  operate  like  a  double  iron  plane,  and  shave  against  the  grain.  The 
claims  are  to  these  particular  improvements. 

79.  For  an  improvement  in  the  Joints  of  Carpenters^  and  other 
Rules;  Lemuel  Hedge,  City  of  Hartford,  Connecticut,  April  29. 

This  rule  joint  turns  upon  double  centres,  much  in  the  manner  of  card 
table  binges,  so  that  when  the  rule  is  closed  the  joint  end  will  be  square, 
like  the  two  opposite,  or  opening  ends.  To  insure  the  opening  and  closing 
correctly,  there  are  two  angular  proj^tions  on  the  brass  plates  constituting 
a.  part  of  the  joint,  with  corresponding  shoulders,  which  though  simple  in 
construction,  cannot  be  readily  explained  without  a  drawing.  Since  the 
patent  for  this  joint  was  obtained,  the  same  individual  has  obtained  another 
tor  an  improvement  in  it,  which  will  come  to  be  particularly  noticed  in  due 
course. 

80.  For  an  improvement  in  the  Spring  Saddle;  Moses  Baldwin, 
Cincinnati,  Ohio,  April  29. 

The  claim  made  is  to  *^  two  thigh  webs,  and  an  additional  pair  of  draw- 
downs; also  the  position  of  the  springs  and  cantle  plate;  using  for  the  pur- 
pose of  making  the  two  latter,  iron,  steel,  or  brass  wire,  varying  in  size  to 
suit  the  weight  of  the  rider." 

81.  For  improvements  in  the  Loom  for  Weaving  various  kinds 
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of  Fabrics;  Christian  W.  Schonherri  of  the  kingdom  of  Saxony;  patent 
dated  March  31,  but  issued  April  29. 

Under  the  new  Patent  law,  patents  may  be  dated  at  a  period  prior  to  their 
issaing  from  the  office,  bat  not  exceeding  six  months;  this  may  account  for 
some  apparent  discrepancies  of  dates  in  our  lists. 

This  is  a  yery  ingenioasly  constracted  hand  loom,  the  description  of  which 
extends  to  a  considerable  length,  and  refers  to  numerous  figures  in  the  draw- 
ings; the  particular  construction  of  the  parts  claimed  as  improved  cannot, 
therefore,  be  furnished  in  a  brief  way,  but  some  idea  of  the  design  may  be 
obtained  from  the  claims,  which  are: 

^^Firtt.  The  modes  of  actuating  the  treddles  by  levers  and  horizontal 
bands  passing  under  pulleys,  and  springs,  as  described  and  set  forth. 

**  Seeondtu,  The  arrangement  of  the  picking  straps,  with  the  loop,  or 
bridle,  and  horizontal  check  strings,  leading  to  the  spring  lever;  also  the 
shuttle  catcher  bar,  with  its  strap  and  spring  rod. 

*^Thirdh/.  The  mode  of  actuating  the  lathe,  by  means  of  a  cam  or  tappet, 
together  with  the  straps  and  their  guide  pullies,  as  also  the  spiral  springs 
attached  to  the  sword,  for  the  purpose  of  drawing  back  the  lathe  as  de- 
scribed. 

**Fnirthh/^  The  arrangement  of  machinery  as  described,  by  which  the 
giving  out  of  the  warp  and  taking  up  of  the  cloth  is  effected  and  regulated. 

^^Fijthh/,  The  improved  driving  pulley  as  described,  which,  when  the 
loom  is  turned  by  hand,  may  be  made  to  act  as  a  fly  wheel. 

<*Zaf//y.  The  form  of  shuttle  with  the  cavities  described,  and  of  the 
picker  to  be  used  therewith.^' 


Speoifi CATIONS  OF  Amerioam  Patemt. 
SjpedJUatum  of  a  Patent  for  an  improvement  in  the  mode  of  securing  or 
holding  the  cop  on  the  tonguet  of  Power  Loom  ShuUlee;  granted  to  Com- 
fort B.  Thorp,  SmUhfiM^  Providence  county^  Rhode  Jstamif  •Sprit  ITth^ 
1837. 

My  improvement  consists  in  a  mode  of  more  effectually  securing 
and  holding  the  cop,  or  woof,  upon  the  tongues  of  the  common  power 
loom  shuttle^  than  the  mode  now  in  use,  preventing  the  cops,  or  woofi 
from  sliding  off  from  the  tongues  while  weaving, especially  the  last  part 
of  them  which  so  frequently  slips  from  the  common  smooth  tongues, 
and  draw  into  the  web,  injuring  the  cloth,  and  wasting  yarn. 

My  improvement  consists  of  ridges,  or  parts  jutting  from  the  surface 
of  said  tongues,  protruding  into  the  cop,  against  which  the  innermost 
turns  or  coils  of  the  woof  will  lodge  and  prevent  the  cops  from  sliding 
from  the  tongues. 

There  are  various  ways  to  form  or  produce  such  projections  or  pro* 
tttberances,  such  as  cutting  notches  in  of  a  saw  tooth  form,  the  points 
or  catting  part  of  which  will  stand  towards  the  heel  or  pivot  of  the 
tongues,  and  about  five  eights  of  an  inch  apart  on  each  corner,  and  so 
arranged  that  neither  of  them  will  come  opposite  to  another.  The 
square  of  the  tongue  should  be  equal  to  the  hole  in  the  cop.  Also  by 
forming  a  worm,  or  spiral  projecting  lip  or  edge  around  the  surface  of 
the  round  tongues,  or  by  cutting  notches  therein. 

The  most  convenient  way  to  form  and  use  the  improvement  on  the 
common  smooth  round  tongue  will  be  to  wind  a  piece  of  wire  around  it, 
spirally,  beginning  at  the  head  of  the  tongue  near  its  pivot,  and  form- 
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ing  about  eight  turns,  more  or  less,  onward  towards  the  {>oint,  each 
turn  should  be  three  eights  of  an  inch  apart,  or  thereabout.  The  wire 
should  bt  the  sixteenth  of  an  inch  in  diameter,  and  confined  to  the 
tongue  by  soldering.  It  is  necessary  that  the  tongues  should  be  made 
so  small  in  size  as  to  protrude  into  the  cop  with  ease,  before  the  wire  is 
put  on  to  said  tongue.  The  most  handy  way  to  put  the  cop  on  to 
the  screw  tongue,  will  be  to  slip  the  cop  on  to  its  point  until  it 
comes  to  the  worm,  and  then  with  one  hand  hold  the  cop  and  whirl  the 
shuttle  round. 

What  I  claim  as  my  invention,  and  desire  to  secure  by  Letters  Patent, 
are  the  above  described  projections  which  protrude  into  the  cop,  for 
the  purpose  of  more  effectually  securing  and  holding  the  cop  or  woof 
on  upon  said  tongue.  Also  the  application  of  the  worm,  or  the  spiral 
projecting  lip  or  edge  to  the  round  tongue,  as  herein  described,  for  the 
purpose  of  holding  and  preventing  the  cop  from  slipping  off  from  the 
tongues  of  the  shuttles  while  weaving. 

Comfort  B.  Thorp. 

Specification  of  a  patent  for  a  standing  Press,  granted  to  Joel  Barks,  City 
of  PhiladefphiGy  Jipnl  \7th  18S7. 
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To  all  whom  it  may  concern,  be  it  known,  that  I,  Joel  Bams,  of  the 
City  of  Philadelphia,  have  invented  a  new  and  improved  Standing  Press, 
to  be  used  for  the  pressing  of  every  kind  of  article  to  which  such  pres- 
cs  are  adapted;  and  I  do  hereby  declare  that  the  following  is  a  full  and 
exact  description  thereof,  reference  being  had  to  the  drawings  which 
accompany,  and  make  a  part  of  thib  specification. 

A,  A',  are  the  bottom  and  top  plank,  or  plates,  of  the  press,  forming 
a  part  of  its  frame.  B,  B,  are  rods  of  iron  passing  through  the  top 
and  bottom  plates,  and  firmly  secured  to  them  by  screw  nuts,  or  other- 
wise. C,  C,  are  two  screw  shafts,  each  of  them  having  a  right  handed 
screw  at  one  end,  and  a  left  handed  screw  at  the  other,  a  blank  space, 
not  formed  into  a  screw,  being  left  between  them.  These  screw  shafts 
pass  through  the  plate  A',  and  revolve  within  a  suitable  collar;  they 
also  revolve  in  steps  D,  D,  at  their  lower  ends.  A  toothed  wheel,  or 
pinion,  not  seen  in  the  drawing,  is  firmly  fixed  on  each  of  these  shafts, 
just  above  the  upper  plate  A',  and  a  horizontal  shaft  F,  carrying  two 
endless  screws  G,  G,  which  mash  into  the.  wheels  or  pinions,  upon  the 
screw  shafts;  G,G,  when  turned  by  mean  of  the  winch  H,or  by  a  wheel 
and  pinion,  or  any  other  suitable  gearing,  cause  the  screw  shafts  C,  C, 
to.  revolve.  I,  I,  are  two  plattens,  or  followers,  having  nuts,  or  screw 
boxes,  on  or  within  them,  adapted  to  the  screws  of  the  shafts;  and  it  will 
be  apparent  that  by  the  revolving  of  the  shaft  F,  these  plattens,  or  follow- 
ers, will  be  made  to  approach  towards,  or  to  recede  from  each  other  as 
may  be  desired.  A  third  platten,  or  follower,  J,  has  a  screw  K,  attached 
to,  and  swiveling  on  it,  in  the  manner  of  the  ordinary  screw  press,  the 
female  screw  or  nut,  within  which  it  works,  being  fixed  in  the  platten  I; 
the  upper  end  of  this  screw  passes  freely  through  a  hole  in  the  centre  of 
the  upper  plate  A'.  The  use  of  this  platten  is  to  save  time  by  the  ease  and 
rapidity  with  which  it  may  be  raised  or  lowered,  instead  of  raising  or  low* 
ering  the  two  plattens  first  named.  To  effect  this  with  the  greater  fa- 
cility, 1  usually  make  the  thread  of  the  screw  K,  considerably  coarser 
than  that  on  the  shafts  C,  C,  the  power  of  the  press  being  dependent. 
In  a  great  measure  upon  the  cutting  the  latter  as  fine  as  is  compatible 
with  the  necessary  strength. 

It  has  not  been  thought  necessary  to  give  any  particular  dimensions, 
or  the  proportions  of  the  respective  parts  to  each  other,  as  these  will 
vary  with  the  purpose  to  which  the  press  is  to  be  applied,  and  can  be 
duly  adjusted  by  any  competent  workman. 

Having  thus  fully  described  the  construction  of  my  newly  invented 
press,  and  the  manner  in  which  the  sam^  operates,  I  do  hereby  declare 
that  1  do  not  intend  to  claim  the  mere  application  of  a  shaft  with  a 
right  and  left  handed  screw  upon  it,  or  either  of  the  parts  of  the  press 
described  taken  individually,  and  alone,  as  my  invention,  these  being 
well  known  as  elements  of  other  machines;  but  what  I  do  claim,  and 
wish  to  secure  by  Letters  Patent,  is  the  combination  of  these  parts  con- 
stituting a  press  with  three  plattens,  or  followers,  two  of  which  are 
operated  on  by  shafts  having  right  aud  left  handed  screws,  turned  by  a 
gearing  constructed  and  arranged  substantially  in  the  manner  herein 
described,  whilst  the  third  platten  is  raised  and  lowered  by  means  of 
an  independent  screw^  ia  the  manner  herein  fully  set  forth. 

JoBL  Babms. 

5» 
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Sptdfieatian  of  a  Patent  for  an  imprwed  mode  of  applying  (he  Blaet  to 
furnaces^  granted  to  John  Barker,  CUy  of  Baltimore^  ^ril  2oM,  1837. 

To  all  vhom  it  may  concern:  be  it  known,  that  I,  John  Barker,  of 
the  City  of  Baltimore,  in  the  state  of  Maryland,  have  invented  a  new 
and  improved  mode  of  applying  the  Blast  to  Furnaces  for  the  smelting, 
or  fusing  of  metals,  and  which  is  particularly  applicable  to  those  erect- 
ed for  the  manufacturing  of  iron:  and  I  do  hereby  declare  that  the  fol- 
lowing is  a  full  and  exact  description  thereof,  reference  being  had  to 
the  drawing  which  accompanies,  and  makes  a  part  of  this  specifica- 
tion- 


The  drawing  shows  a  section  of  an  ordinary  sized  smelting  furnace, 
and  represents  such  part  thereof,  as  is  necessary  to  a  clear  understand- 
ing of  my  invention,  which  consists  in  a  mode  of  introducinp:  the  air 
from  the  blowing  apparatus  diffusively,  without  impinging  upon  the 
ignited  fuel  as  it  does  when  introduced  through  the  tuyere  in  the  or- 
dinary way;  by  which  diffusion  there  is  an  essential  difference  in  the  re- 
'suits  produced,  the  action  of  the  air  being  from  the  very  commence- 
ment of  its  introduction,  by  gradual  and  easy  pressure. 

A,  represents  the  blow  pipe,  connected  with  the  blowing  apparatus, 
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and  paitiog  through  the  tuyere  arch  tp  the  fornace.  This  pipe  should 
not  be  less  than  three  inches  in  diameter,  but  it  may  be  made  much  lar- 
ger* and  its  being  so  will  rather  aid  than  abstract  from  the  result  at 
which  I  aim;  the  quantity  of  air  introduced  through  it,  is  altogether  in- 
dependent of  its  size,  this  being  go?erned  by  the  number  of  strokes 
made  by  the  {Hstons,  and  the  capacity  of  the  blowing  apparatus.  .  From 
the  blow  pipe  A,  the  air  passes  into  a  square,  round,  or  other  shaped 
box,  B,made  of  sheet  or  of  cast  iron,  the  horizontal  section  of  which 
may  be  a  square  foot,  more  or  less,  and  its  depth  about  two  inches. 
The  lower  face  of  this  box  is  preforated  with  numerous  holes,  through 
which  the  air  is  to  pass  into  the  chamber  C,  of  the  furnace,  by  which 
means  the  blast  will  enter  over  the  whole  area  of  the  face  of  the  plate. 
To  prevent  its  impinging  too  forcibly  upon  the  centre  portion  of  the 
plate,  a  small  plate  D,  may  be  placed  directly  under  the  blow  pipe,  so 
as  to  diffuse  the  blast;  or  a  similar  result  may  be  obtained  by  making 
the  perforations  about  the  middle  of  the  lower  plate  much  smaller  than 
towards  its  outer  edges.  The  bed  stone  £,  may  be  continued  in  a  hori- 
zontal position  under  (he  chamber  C,  but  I  prefer  to  give  it  an  inclina- 
tion at  that  part,  as  shown  at  F,  as  this  will  dispose  any  matter  in  fusion 
to  descend  towards  the  middle  of  the  furnace.  When  this  part  is  con- 
structed, as  shown  in  the  drawing,  the  coal  and  other  materials  in  the 
furnace,  as  they  descend,  will  assume  a  position  near  the  chamber  C, 
something  like  that  shown  by  the  doited  line  G,  leaving  a  clear  space 
under  the  box  B,  for  the  admission  and  expansion  of  the  air,  which  will 
consequently,  be  forced  into  the  fuel  by  an  equable  pressure  over  a  large 
surface,  as  intended  by  me.  In  the  position  given  to  the  box  B,  also,  there 
will  be  a  perfect  security  against  its  being  obstructed  by  the  coal,  or 
other  matter  within  the  furnace.  There  may  be  two  or  more  blow 
pipes,  operating  in  the  way  described,  just  as  there  may  be  two  or  more 
tuyeres  when  the  blast  is  introduced  on  the  ordinary  plan. 

Instead  of  the  box,  B,  a  trumpet  mouthed  pipe  may  be  used,  as  may 
also  other  analogous  contrivances  to  diffuse  the  blast  in  the  chamber, 
which  diffusion  is  the  great  object  that  1  have  in  view;  and  for  this  pur- 
pose my  furnace  must  always  be  so  constructed  as  to  have  a  chamber, 
operating  like  that  marked  C,  free  from  fuel,  through  a  space  sufficient 
to  allow  a  large  surface  to  be  exposed  of  that  portion  of  the  burning 
fuel  into  which  the  air  from  the  blast  is  first  to  enter,  which  surface  is 
represented  by  the  dotted  line  G.  In  whatever  way,  therefore,  the 
proper  quantity  of  air  is  introduced,  provided  it  be  such  as  will  allow 
of  its  difftman  in  a  chamber^  constructed  so  as  to  operate  like  that  mark- 
ed C,  before  it  comes  into  contact  with  the  burning  fuel,  my  purpose 
will  be  accomplished,  and  my  invention  adopted.  This  may  be  done 
even  when  the  blast  is  introduced  into  the  chamber  by  the  common 
blow  pipe  although  it  should  be  directed  towards  the  burning  fuel,  as 
the  chamber  is  intended  to  equalize  the  blast  before  its  contact  with 
the  burning  fuel.  The  chamber  C,  for  example,  may  be  extended  in 
height,  by  enclosing  that  part  of  the  tuyere  arch  shown  by  the  dotted 
line  H»  and  blowing  into  it  by  the  ordinary  blow  pipe  which  would 
then  perform  the  office  of  the  pipe  A,  the  box  D  being  removed. 

Having  thus  fully  described  what  I  believe  to  be  the  best  mode  of  at- 
taining the  end  which  I  propose,  namely,  the  introduction  of  the  blast 
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into  a  furnace  under  an  equable,  but  comparatively  light,  pressure,  bf 
diffusing  it,  at  its  entrance,  over  a  large  surface,  without  diminishing  it 
in  quantity,  I  do  hereby  declare  that  I  do  not  intend  to  limit  myself  to 
any  particular  proportions,  or  dimensions  of  the  parts  of  my  apparatus,  or 
to  any  precise  location  thereof;  but  I  claim  as  my  invention  the  diffusing 
of  the  blast  m  a  chamber  as  it  enters  a  furnace,  in  the  manner,  and  for 
the  purpose,  herein  set  forth,  whether  the  apparatus  be  constructed  in 
the  way  described,  or  in  any  other  which  is  substantially  the  same. 

John  Barker. 


Specification  of  a  Patent  for  a  mode  of  con^ructing  Fumacee  for  the  emelt- 

ing  of  Iron  Ore  by  the  use  ofhardf  or  anthracite  coal;  granted  to  Simbon 

Broadmeadow,  City  of  New  Forkf  April  5,  1837. 

To  all  whom  it  may  concern:  Be  it  known,  that  I,  Simeon  Broad- 
meadow,  of  the  City  of  New  York,  in  the  State  of  New  York,  have  in- 
vented anew  and  improved  mode  of  constructing  Furnaces  for  the  smelt- 
ing of  iron  ore  by  the  use  of  hard,  or  anthracite  coal,  as  a  fuel,  and  I  do 
hereby  declare  that  the  following  is  a  full  and  exact  description  thereof. 

The  dimensions  of  the  respective  parts  of  my  furnace,  which  I  am 
about  to  give,  are  such  as  will  designate  one  of  ordinary  size;  my  object 
therein  being  to  afford  a  clear  view  of  its  general  construction  and  ar- 
rangement, without  intending  to  limit  myself  to  the  precise  admeasure- 
ments set  down,  but  rather  to  exhibit  a  general  character  by  which  any 
competent  iron  master  will  be  enabled  to  see  the  difference  between  my 
furnace,  and  all  those  which  have  preceded  it,  and  also  to  construct  the 
same. 

The  whole  height  of  the  furnace,  above  the  hearth,  is  twenty-five  feet. 
The  form  of  the  stack  above  the  tymp  is  that  of  two  truncated  cones, 
the  bases  of  which  unite  at  the  middle  of  the  stack,  whence  they  regu- 
larly taper  to  the  diameter  of  two  feet  at  the  top,  and  the  same  at  the 
tymp.  The  tymp  must  be  eighteen  inches  long  and  nine  inches  deep,  as 
will  be  seen  by  the  drawing  (deposited  in  the  patent  office,)  which  is 
drawn  upon  a  scale  of  half  an  inch  to  the  foot.  The  hearth  below  the 
tymp,  wnere  the  molten  iron  lies  ready  to  be  drawn  off,  is  three  feet 
square,  and  two  feet  deep;  whence  the  slag,  or  dead  cinders,  are  to  be 
thrown  off,  as  in  other  furnaces.  I  use  two  tuyeres,  which  at  the  inlet 
are  each  two  inches  in  diameter.  The  pressure  of  the  blast  is  two  pounds 
and  a  half  to  the  square  inch. 

Should  the  furnace  much  exceed  the  height  designated,  the  weight  of 
the  anthracite*  and  of  the  ore,  will  be  such  as  to  obstruct  the  passage  of 
the  blast  through  .the  mass,  and  consequently  to  defeat  the  process;  but 
by  keeping;  to  the  proportions  given,  the  pressure  of  the  mass  upon  the 
tuyere  will  be  moderated,  and  the  blast  will  readily  find  its  way  to  the 
top  of  the  furnace,  and  a  good  working  heat  be  attained. 

In  using  such  a  furnace,  I  first  heat  it  by  putting  in  300  bushels  of 
charcoal;  I  then  charge  it  by  putting  in  200  lbs.  of  hard  coal,  then  200 
lbs,  of  iron  ore,  and  fifty  pounds  of  lime  stone;  repeating  the  charge  as 
the  materials  sink,  treating  it  in  these  particulars  in  the  ordinary  mode 
of  managing  furnaces  for  making  iron.  The  ore  is  to  be  roasted,  and 
otherwise  prepared,  in  the  ordinary  way;  and  I  of  course  vary  the  flux, 
and  other  things,  according  to  the  nature  of  the  ore  to  be  smelted. 
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What  I  claim  as  my  invc«tioo,  and  with  to  secure  by  letters  patent,  is 
the  construction  and  eroptoyment  of  such  a  funiace  as  that  herein  de* 
scribed,  for  smelting  iron  by  means  of  anthracite,  or  hard  coal;  that  is 
to  say,  a  furnace  which  is  sabstantially  the  aame  with  that  described, 
in  the  general  structure,  proportion,  and  arraagement  of  the  parts  con- 
taining the  ore  to  be  smelted. 

SiKSON  B&OADMBADOW. 


Prtgrasi  ^t  Praetlcal  aad  Theoretical  Bleelyualcs  and  Chemlitry. 


J  deicripiioH  of  the  moit  powerful  elecirihmmgn€t  yet  eonatrueted*  By  the 
Rev.  N.  J.  Cali^n,  Profeeeor  of  Natural  PhUoeophy  in  the  R.  C.  CM- 
hgty  Maynooth* 

I  have  lately  constructed  for  the  College,  an  electro-magnet  which  far 
surpasses  in  electric  and  magnetic  power,  all  the  electro-magnets  of 
which  I  have  been  able  to  find  a  description.  The  iron  bar  of  our  mag- 
net weighs  15  stone;  it  is  23  inches  in  diameter,  and  more  than  13  feet 
in  length.  It  is  bent  into  the  form  of  a  horse  shoe;  the  distance  between 
the  poles  is  7  inches.  A  copper  wire  ^  of  an  inch  diameter  \i  coiled 
once  round  the  whole  length  of  the  iron  bar.  This  wire  is  divided  into 
7  parts,  each  about  70  feet  long.  A  thin  copper  wire  about  ^  of  an 
inch  in  diameter  is  soldered  to  one  of  the  thick  wires  at  about  a  foot 
from  one  of  its  extremities.  The  thin  wire  is  about  10,000  feet  long,  it 
is  wound  round  the  magnet  in  the  same  direction  as  the  thick  wire,  and 
in  one  continuous  coiL  By  connecting  the  opposite  ends  of  the  seven 
thick  wires  with  the  opposite  poles  of  a  powerful  galvanic  battery,  an 
^traordinary  magnetic  power  is  communicated  to  the  iron  bar;  and, 
by  breaking  the  battery  communication,  an  electric  current  of  enormous 
intensity  is  excited  in  the  long  coil  of  thin  wire.  I  have  tried  the  mag- 
netic and  electric  powers  of  this  magnet  only  once.  In  consequence  of 
making  the  trial,  in  presence  of  about  300  of  the  students,  I  was  com- 
pelled to  omit  many  of  the  experiments  which  I  intended  to  make,  and 
which  I  expect  to  make  before  the  end  of  this  month. 

In  exhibiting  the  power  of  the  magnet,  I  first  used  our  large  battery  of 
20  pairs  of  plates,  each  3  feet  square,  and  afterwards,  a  Wollaston  bat- 
tery containing  280  pairs  of  4  inch  plates.  When  the  opposite  extre- 
mities of  the  7  thick  wires  were  connected  with  the  opposite  ends  of  the 
battery  of  large  or  of  small  plates,  we  found  it  impossible  to  separate  the 
keeper  from  the  magnet  by  any  force  acting  in  a  direction  opposite  to 
that  in  which  the  magnetic  power  was  exerted.  The  keeper  was  a 
horse-shoe  bar  of  iron  about  20  inches  long  and  3i  inches  diameter. 
The  highest  point  of  the  arc  formed  by  the  keeper  was  7  inches.  The 
distance  between  its  poles  was  the  same  as  the  distance  between  the  poles 
of  the  electro-magnet.  Its  weight  was  about  28.  pounds.  When  the 
electro-magnet  was  placed  in  a  horizontal  position,  and  the  keeper  ap- 
plied to  it,  the  magnetic  power  was  so  great  (when  the  battery  of  large 
plates  was  employed)  that  the  keeper  remained  without  any  support,  in 
a  horizontal  position;  and  a  weight  of  about  40  pounds,  acting  at  7 
inches  from  the  poles,  or  at  the  highest  point  of  the  curve  formed  by  the 
keeper,  was  required  to  turn  it  out  of  the  horizontal  position.    The 
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poles  of  the  magnet  were  so  badly  ground  that  a  great  part  of  the 
keeper  was  at  a  sensible  distance  from  the  magnet. 

The  magnetic  power  produced  by  the  ^0  large  plates  was  considera- 
bly greater  than  that  which  was  communicated  to  the  iron  bar,  by  the 
S80  pairs  of  small  plates. 

The  great  electric  power  of  the  magnet,  or  its  power  of  exciting  an 
electric  current  in  the  helix  at  the  moment  battery  connexion  is  broken, 
was  shown  by  the  most  brilliant  combustion  of  charcoal,  and  by  the  de- 
struction of  animal  life. 

To  one  end  of  the  oscillating  wire  belonging  to  the  electro-magnetic 
repeater,  I  tied  with  a  fine  metallic  wire^  a  piece  of  charcoal,  in  such  a 
way  that,  on  working  the  repeater,  the  extremity  of  the  wire  and  the 
point  of  the  charcoal  should  dip  simultaneously  into  the  mercury,  and 
should  rise  simultaneously  from  it.  The  opposite  ends  of  the  thick 
wires  coiled  on  the  electro-magnet  were  connected  with  the  opposite 
ends  of  our  large  battery,  and  the  connexion  was  broken  very  rapidly  by 
means  of  the  electro-magnetic  repeater.  As  often  as  the  connexion  was 
broken  the  charcoal  and  mercury  were  ignited  by  the  electric  current 
excited  tn  the  thick  wires  coiled  round  the  magnet.  The  succession  of 
sparks  produced  by  the  ignition  of  charcoal  and  mercury,  was  so  rapid 
that  they  formed  one  continued  blaze  of  the  most  vivid  light.  The 
combustion  of  charcoal  and  mercury  was  accompanied  by  a  large  quan- 
tity of  smoke,  and  was  much  more  brilliant  than  that  which  is  produced 
by  a  voltaic  current  passed  from  the  battery  employed,  through  a  pair 
of  charcoal  points. 

When,  by  means  of  an  electro- magnetic  repeater,  a  rapid  succession 
of  the  electro  currents  excited  in  the  long  coil  of  thin  wire,  (at  the  mo- 
ment of  breaking  battery  connexion)  was  passed  through  charcoal  points, 
they  were  but  slightly  ignited.  But,  although  the  ignitingpower  of  the 
electric  current  produced  in  the  long  coil  of  thin  wire,  was  very  feeble, 
its  intensity  was  exceedingly  great.  For,  when  it  was  passed  through 
the  body  of  a  large  fowl,  instant  death  was  produced. 

I  have  not  as  yet  examined  the  decomposing  power  of  our  magnet; 
but  I  will  shortly  try  it  on  some  of  the  simple  substances. 

I  found  about  four  months  ago,  that  an  electric  current  capable  of 
giving  a  shock,  and  consequently  of  producing  decomposition,  is  ex- 
cited in  the  helix  of  an  electro-magnet  on  making,  as  well  as  on  breaking 
battery  connexion,  when  the  thick  wire  coiled  on  the  iron  bar  is  short, 
and  when  the  thin  wire  is  long.  Hence  it  is  impossible  to  obtain  sepa- 
rately the  elements  of  bodies  decomposed  by  the  electro-magnet.  For 
a  similar  reason  it  appears  to  me  impossible  to  obtain  separately  the 
elements  of  substances  decomposed  by  the  magneto-electric  machine* 
The  shock  given  by  the  magnetic  helix,  on  making  battery  connexion  is 
weak  compared  with  that  which  is  given,  on  breaking  communication. 
It  increases  with  the  number  of  plates  in  the  battery. 

I  am  now  engaged  in  making  an  electro-magnetic  engine  to  be  worked 
by  our  large  magnet,  or  by  26  smaller  electro-magnets.  Should  the  en- 
gine work  well,  I  expect  to  send  you  a  description  of  it,  in  time  for  pub- 
lication in  the  October  number  of  the  Annals. 

Maynooth  College,  June  U,  1836. 

In  a  paper  published  in  the  July  number  of  the  Annals,  I  stated  that  I 
was  then  employed  in  making  an  electro-magnetic  engine  to  be  worked 
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by  36  electro-magnets.  In  the  end  of  June,  I  tried  the  engine  before  it 
was  completed,  and  found  these  two  defects  in  it.  The  first  was  that 
some  of  the  magnets  were  connected  by  iron  where  they  ought  to  have 
been  connected  by  a  substance  not  susceptible  of  magnetism;  the  second 
arose  from  the  number  of  magnets  which  were  divided  into  two  sets, 
each  containing  13  magnets.  I  found  it  impossible  in  the  plan  which  I 
adopted,  to  make  an  odd  number  of  magnets  work,  and  was  therefore 
obliged  to  reduce  the  number  of  magnets  to  34:  or  to  two  sets  each  con- 
taining 13  magnets.  I  also  substituted  a  brass  connexion  between  the 
magneto  for  the  iron  one.  I  then  found  that  one  small  electro-magnet 
was  capable  of  producing  circular  motion  in  a  wheel  which  weighed 
about  100  pounds,  and  that  six  magnets  irere  sufficient  to  give  rapid 
motion  to  the  wheel.  The  results  of  the  experiments  which  I  made, 
convinced  me  that  electro-magnetism  might  be  successfully  applied  to 
the  working  of  machinery  of  every  kind  and  I  resolved  to  get  made  an 
engine  which  would  do  the  work  of  one  horse,  or  perhaps  two.  This 
engine  will  contain  40  electro- magnets,  and  I  expect  that,  with  a  battery 
containing  six  square  feet  of  zinc«  it  will  propel,  at  the  rate  of  7  or  8 
miles  an  hour,  a  carriage  which  along  with  its  load,  will  weigh  13  cwt. 
The  engine  will  be  ready  for  work  in  the  end  of  this  month  or  in  the  be- 
ginning of  next.  By  calculations  founded  on  experiment,  I  have  been 
led  to  the  following  conclusions.  First,  that  an  electro-magnetic  engine 
as  powerful  as  any  of  the  steam  engines  on  the  Kingston  Railway,  may 
be  constructed  for  the  sum  of  JB350;  secondly,  that  the  weight  of  such 
engine  will  not  exceed  two  tons;  thirdly,  that  the  annual  expense  of 
working  and  repairing  it  will  not  be  more  than  J^SOO.  If  my  calcula- 
tions be  correct,  the  expense  of  propelling  the  railway  carriages  by 
electro-magnetism,  will  be  scarcely  one  fourth  of  the  cost  of  steam.  I 
have  found  that  the  first  cost  of  an  electro-magnetic  engine,  and  the  ex- 
pense of  working  and  repairing  it,  increase  only  as  the  square  root  of 
the  power  of  the  engine.  Thus  the  first  cost  of  an  engine  of  100  horse 
power,  and  the  expense  of  working  it  will  be  very  little  more  than  ten 
times  the  cost  of  an  engine  of  one  horse  power.  A  battery  containing 
10  square  feet  of  zinc  will  work  an  engine  100  times  as  powerful  as  that 
which  requires  only  one  square  foot  of  zinc. 

N.   J.    C ALLAN. 

Maynootb  College, September  lUh,  1837.  AnnaiiofEieetiicitT. 


Temporary  Caisioon  for  stopping  out  water  while  rq^airing  Bta-coeks  of 

Steam  Vessels. 

The  following  description  of  a  temporary  caissoon,  applied  to  H.  M. 
steam-vessel  Dee,  for  the  purpose  of  excluding  the  water  whilst  one  of 
the  sea-cocks  was  ground  in  afresh,  by  Com.  W.  Ramsay,  R.  N.,  dis- 
plays that  ingenuity  under  difficulty,  for  which  our  seamen  are  celebra- 
ted:— 

In  describing  a  caissoon  that  was  used  by  H.  M.  steam-vessel  Dee,  un- 
der my  command  at  Port  Royal,  in  the  month  of  August,  1835,  the  sim- 
plicity of  the  detaila  are  such,  that  it  may  perhaps  be  thought  by  some 
hardly  worthy  the  attention  of  the  readers  of  the  Nautical;  but  as  all 
who  may  hare  to  encoontre  a  similar  difficulty  may  not  know  how  easily 
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it  can  be  overcoine«  is  a  sufficient  reason  for  g^ivin^  them.  It  is  neces- 
sary first  to  state,  for  the  information  of  those  who  are  not  much  ac-^ 
quatnted  with  the  fittings  of  steam-vesselsy  that  there  are  several  sea- 
cocks, which,  when  turned,  admit  the  water  through  the  bottom  of  the 
vessel  for  various  well-ktiown  purposes.  The  most  common  plan  is  to 
have  a  pipe,  which  communicates  with  the  sea.  About  a  foot  from 
the  outside  of  the  vessel  is  the  cock,  upon  which  another  pipe  is  fixed 
which  conveys  the  water  to  its  destination.  Now  these  cocks,  by  con- 
stant use,  are  liable  to  leak;  when  this  occurs,  the  water  flows  in  a  stream 
into  the  vessel,  and  the  only  remedy  to  be  applied  is  te  remove  fhe  cock 
and  what  is  technically  called,  grind  it  in  afresh,  and  then  replace  it. 
This  is,  of  course,  effected  without  danger  when  the  vessel  is  in  dock, 
but  it  is  evident,  that  if  attempted  when  she  is  afloat,  without  some 
method  of  preventing  the  water  rushing  in,  if  the  pipe  inside  cannot 
be  stopped,  which  would  be  very  doubtful,  the  vessel  would  fill  with 
water. 

This  being  premised,  it  may  be  now  stated  that  the  sea*cock  on  the 
larboard  side  of  H.  M.  steam-vessel  Dee  was  found  to  be  leaking  very 
much.  It  was  considered  that  taking  off  the  cock,  and  trusting  to  being 
able  to  stop  the  pipe  from  inside  would  be  dangerous,  besides  the  diffi- 
culty, perhaps  impossibility,  of  putting  the  cock  on  again  when  re- 
ground,  with  such  a  rush  of  water  as  it  is  evident  would  take  place. 
As  there  are  np  locks  at  Port  Royal,  the  only  plan  was  to  stop  the  aper- 
ture (by  which  means  the  water  enters  the  vessel)  outside,  until  the  ne- 
cessary repairs  were  completed. 

The  vessel  was  first  given  as  great  a  heel  as  possible  to  starboad,  by 
whicli  the  hole  to  be  stopped  was  brought  within  four  feet  of  the  wa- 
ter's edge;  next,  having  procured  several  feet  of  two  inch  fir  plank,  a 
box  was  made  which  had  three  sides,  and  a  bottom,  of  the  following 
dimensions:  the  back  was  five  feet  deep  by  four  broad,  the  sides  three 
feet  broad,  the  bottom  of  course  extending  from  the  back  to  the  ends 
of  the  sides.  The  way  in  which  it  was  rendered  water-tight  was  this: 
two  folds  of  very  thick  fearnought  boiled  in  a  mixture  of  tallow  and  tar 
was  placed  between  each  joining  of  the  planks,  and  the  whole  was  kept 
together  by  the  means  of  iron  bolts,  which  were  driven  quite  through. 
Now,  it  was  necessary  to  obtain  the  exact  curve  of  the  vessel's  bottom, 
that  the  sides  of  the  caissoon  might  be  cut  to  answer  to  it.  This  was 
effected  by  means  of  a  long  stripe  of  lead«  which  was  forced  during  a 
calm  against  the  vessel's  bottom.  The  curve  being  thus  obtained,  the 
sides  and  bottom  of  the  caissoon  were  cut  to  their  proper  shapes;  small 
grooves  were  cut  in  their  edges,  and  four  folds  of  fearnoughti^  prepar- 
ed as  above,  were  nailed  on.  The  nails  were  driven  along  the  grooves, 
so  that  when  the  caissoon  came  to  be  pressed  against  the  vessel's  bot- 
tom, there  might  be  nothing  to  prevent  a  good  fit.  Two  large  cleets 
were  then  nailed  upon  the  vessel's  side,  on  the  exact  spot  that  the  top  of 
the  caissoon  would  be,  so  that  once  forced  down  into  its  place,  it  could 
not  rise  again.  As  near  the  surface  of  the  water  as  possible,  two  strong 
screw  eye-bolts  were  fixed  to  the  vessel's  side,  through  which  lashings 
were  ro\'e,  and  a  tackle  got  all  ready. 

The  caissoon  was  now  put  over,  forced  down  under  the  cleets  men- 
tioned above,  the  lashings  encompassed  it,  which  were  hauled  tight  by 
the  tackle  by  which  means  the  caissoon  was  forced  against  the  vessel. 
A  small  pump  that  had  been  prepared  before,  was  then  placed  in  it,  by 
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the  aid  of  which,  and  bailing,  all  the  water  was  got  out  of  the  caissoon 
in  a  boat  ten  minutes,  after  which  one  man  occasionally  bailing  kept  it 
quite  dry.  Having  this  to  work  in,  the  aperture  was  soon  secured, 
the  cock  taken  off  and  ground  afresh.  When  that  was  finished  and  put 
in  again,  the  caissoon,  which  had  been  allowed  to  fill  with  water  was 
pumped  out,  the  lead  and  plank  that  had  been  nailed  on  to  keep  the  water 
out  of  the  ship,  was  taken  off,  and  the  whole  business  was  finished  with* 
out  the  slightest  stop,  impediment,  or  difficulty,  in  about  forty-eight 

hours.  Nwitical  Mac. 

Hot  Blast  Iron. — British  Jssoeiation. 

The  Manufacture  of  Iron  occupied  a  very  large  portion  of  the  time 
of  the  section.  The  first  paper  on  this  subject  was  by  Mr.  G.  Crane, 
of  Ynyscedwyn  Iron  Works,  on  the  smelting  of  iron  by  anthracite 
coal,  of  which  fully  a  third  of  the  immense  coal  field  of  South  Wales, 
is  composed.  Mr.  Crane  had  smelted  a  ton  of  iron  with  37  cwt  of 
anthracite  coal  with  very  satisfactory  results  as  to  quality,  and  found 
a  very  considerable  saving  in  using  it  in  preference  to  bituminous  coal. 
The  smelting  was  now  conducted  by  a  cupola  furnace,  into  which  a 
stream  of  air  was  urged  of  heat  sufficient  to  melt  lead,  this  hot  blast 
being  all  that  was  requisite  to  produce  the  combustion  of  the  coal  ne- 
cessary for  the  reduction  of  the  ore. 

Dr.  Thomson  gave  an  account  of  the  result  of  the  experiments  car- 
ried on  at  the  request  of  the  Association,  on  the  Comparative  Mvan- 
(ages  of  Hot  and  Cold  Blast  Iron.    He  had  analyzed  more  than  thirty 
specimens  of  the  Glasgow  ore  selected  with  great  care,  the  richest  of 
which  had  a  specific  gravity  of  3.056,  with  nearly  85i  percent  of  iron. 
The  roasting  of  the  ore  before  it  was  put  into  the  furnace,  in  order  to 
drive  off  the  carbonic  acid,  reduced  it  85  per  cent.    Formerly  in  smelt- 
ing, ten  tons  of  coal  were  used  for  the  reduction  of  one  ton  of  iron.     In 
1833,  when  the  hot  blast  was  introduced,  3  tons  19  cwt.  only  were 
required;  19  cwt.  being  consumed  in  heating  the  air  and  the  boiler  of 
the  steam  engine.     Coals  were  therefore  greatly  economised  by  the  hot 
blast,  which  produced  a  concentration  of  the  combustion,  and  there- 
fore melted  the  iron  in  a  greater  degree.    A  smaller  quantity  of  lime 
was  required  for  fusing  the  clay,  and  hence  a  greater  quantity  of  cast 
iron  could  be  obtained  from  a  furnace  in  a  given  time.     He  had  been, 
from  the  Carron  Iron  Works,  which  were  of  high  reputation,  sup- 
plied with  specimens  of  No.  1  iron,  made  from  hot  and  cold  furnaces, 
and  found  the  gravity  of  the  cold  blast  less  than  that  of  the  hot  blast 
iron.     One  specimen  of  the  hot  blast  iron.  No.  3,  contained  90i  per 
cent,  of  iron.    From  five  specimens  of  the  hot  blast  from  different  places, 
he  bad  obtained  a  mean  of  95i  per  cent,  of  iron.    Hot  blast  was  deci- 
dedly purer  than  cold  blast  full  five  per  cent.,  and  they  were  of  equal 
strength.     The  force  required  to  break  both  sorts  was  the  same,  being 
3040  lbs.,  where  the  iron  was  |  of  an  inch  thick.    A  chain  of  {ths  thick, 
forged  from  the  hot  blast  iron,  had  stood  the  test  of  33  tons  7  cwt., 
twelve  tons  above  the  Liverpool  chain  cable  test.    The  saving  in  the 
coal  by  hot  blast  was  two  thirds.    No  phosphorus  had  been  found  in 
the  iron  analyzed  by  him. 

Mr.  Guest  had  found  a  much  larger  portion  of  the  hot  blast  lost  than 
of  the  cold  blast  in  converting  it  into  malleable  iron.  Mac.  Fop.  Sci. 

VoL   XXI,  No.   1.^-Jahuart,  1838.  6 
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Upon  the  *S^Uy  which  the  Fluids  of  living  organized  Structures  have  for 
Water,    By  M.  de  Blainyille. 

Naturalists  have  long  observed  how  much  the  hygrometrical  and  stati- 
cal condition  of  the  atmosphere;  in  other  words,  how  much  its  moisture 
and  weight,  exerts  an  influence  over  the  life  of  animals,  influencing 
their  form,  whether  small,  sleek,  and  elegant,  or  on  the  contrary,  heavy, 
lumpish,  and  swollen,  according  as  this  medium  of  existence  is  dry  and 
in  brisk  movement,  or  on  the  reverse,  saturated  with  humidity  and  stag- 
nant, as  is  well  exemplified  by  comparing  together  the  inhabitants  of 
Holland  and  Andalusia.  They  have  also  noticed  that  the  habitual  use  of 
free  potations  and  watery  viands,  or  on  the  contrary,  very  nourishing 
and  dry  food,  have  a  manifest  eflect  on  the  condition  of  man  and  animals. 
As,  however,  these  different  results  require  a  longer  or  shorter  lime 
before  they  take  effect,  their  mode  of  action,  we  conceive,  cannot  be  so 
manifest  as  it  was  on  the  occasion  of  an  observation  made  in  Egypt  by 
M.  P.  £.  Botta,  a  naturalist  connected  with  the  Natural  History  Muse- 
um of  Paris,  and  now  travelling  in  Arabia  Felix.  His  remark  is  this: 
Camels,  as  is  well  known,  are  the  only  means  of  transport  which  can 
be  employed  in  traversing  the  vast  deserts  which  are  encountered  in 
many  parts  of  Africa  and  Arabia,  and  this  on  account  of  their  nature, 
and  still  more  their  habits  in  which  they  are  reared  from  their  youth, 
in  virtue  of  which  they  acquire  a  power  of  abstinence  to  an  extraordi- 
nary extent,  being  enabled  to  refrain  from  eating,  and  especially  from 
drinking,  during  almost  an  incredible  space  of  time.  Here,  however, 
we  may  remark  in  passing,  that  this  remarkable  power  is  not  to  be  at- 
tributed to  the  circumstance  that  these  animals  are  provided  with  a  sort  of 
stomachic  reservoir,  in  which  they  husband  their  supply  of  water,  as  has 
been  long  alleged,  and  is  still  repeated  in  many  of  our  modern  publica- 
tions, but  is  owing  merely  to  the  great  extent  of  the  salivary  apparatus, 
which  in  all  animals  has  a  development  in  the  ratio  of  its  common  food. 
Now,  during  the  long  journeys  across  the  portion  of  the  great  desert 
which  begins  or  ends  at  some  distance  from  Cairo,  according  as  you 
ascend  or  descend  the  Nile,  M.  Botta  had  occasion  to  observe  that  these 
camels,  in  proportion  as  they  proceeded  from  the  place  of  departure^ 
became  thin  with  a  rapidity  which  was  very  striking  and  remarkable. 
He  had  also  occasion  to  confirm  an  observation  which  was  made  ages 
ago,  that  these  animals  really  seemed  to  smell  water  at  incredible  dis- 
tances, which  is  inferred  from  the  increased  swiftness  in  the  speed  of 
the  camels;  which,  in  spite  of  their  enfeebled  power,  during  the  progress 
of  a  protracted  journey,  redouble  their  efforts  as  they  approach  the 
spots  where  water  is  found,  in  hopes  of  obtaining  that  refreshing  draught 
which  can  alone  satisfy  their  thirst  and  relieve  their  torments.  So  soon 
as  these  animals  reach  one  of  those  springs  so  sparingly  scattered  over 
the  desert,  they  throw  themselves  into  it  with  avidity,  and  though  more 
or  less  muddy,  they  continue  drinking  it  for  a  long  time.  That  which 
most  of  all  astonished  M.  Botta  was  the  almost  instantaneous  change 
which  this  treat  produced  in  them.  In  fact,  after  having  been  in  this 
way  reduced  to  the  worst  and  most  meagre  condition, after  the  expiration 
of  a  short  period  of  repose,  and  having  drank  well,  they  rise  in  so  much 
apparent  flesh  and  good  condition,  that  you  could  scarcely  believe  them 
to  be  the  same  animals.  Since,  therefore,  there  was  no  other  change  in 
their  regimen  than  the  introduction  into  their  stomach  of  a  handful  of 
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dry  noorishnient,  and  of  a  great  quantity  of  water  with  which  they  had 
just  before  gorged  themselves,  It  Is  clear  that  this  alteration  in  their 
condition,  so  sudden  and  so  apparent,  can  be  attributed  only  to  the  in- 
troduction of  the  watery  fluid  first  into  their  stomach,  then  into  the  cir- 
culating fluids,  and,  finally,  into  the  cellular  tissue,  in  consequence  of  a 
true  act  of  imbibation  through  the  continuity  of  substance,  whether  cir- 
cular or  capillary,  as  in  a  sponge,  and  perhaps  also  by  that  process 
which  is  now  denominated  endosmose;  that  is  to  say,  by  the  afifinity 
which  the  liquids  of  a  living  organized  part  have  for  moisture,  after  they 
have  been  deprived  of  it  by  great  exhalation.  Ed.  New  pul  Jour. 


Miners*  Patent  Scatty  Fuse. 

In  our  present  number  will  be  found  a  brief  report  of  an  application 
made  to  restrain  a  party  from  manufacturing  the  ^  Miners'  Patent  Safety 
Fuse,"  which  article  we  have  had  frequent  occasion  to  notice  as  being 
oDe  of  the  most  important  and  useful  inventions  connected  with  mining. 

We  shall  endeavor  briefly  to  describe  its  properties,  and  thus  enable 
those  who  have  embarked  in  mining  pursuits  to  judge  of  the  value  to  be 
attached  to  the  use  of  the  *^fu8e,"  while  its  safety  is  in  itself  one  of  its 
strongest  recommendations. 

The  **  Patent  Safety  Fuse"  is  devised  for  safety  and  certainty  in  con- 
veying fire  to  the  charge  in  blasting  rocks  and  in  mining.  It  is  in  ap- 
pearance like  a  firm  varnished  cord,  just  the  size  of  a  large  goose  quill, 
and  has  in  its  centre  a  continuous  column  of  the  best  gunpowder — for  con- 
venient carrying  and  packing,  it  is  manufactured  in  lengths,  of  twenty- 
four  feet,  coiled  up  like  rope,  the  smallest  coils  being  about  three,  and 
the  largest  about  fifteen  inches  in  external  diameter,  so  that  the  differ- 
ent sized  coils  fall  into  each  other  and  pack  closely  into  small  kegs  or 
casks.  It  is  so  hard  and  firm  in  its  texture,  as  to  resist  the  action  of 
tamping,  is  impervious  to  water,  can  be  easily  cut  with  a  knife  to  any 
length,  burns  regularly  in  a  measured  time,  conveying  the  fire  at  the 
itite  of  half  a  minute  to  the  foot,  and  will  act  as  certainly  in  a  close  rock 
firmly  tamped  up  under  twenty  fathoms  of  water  as  on  dry  ground  and  in 
the  open  atmosphere. 

The  great  advantages  resulting  from  the  use  of  this  instrument  have 
been  acknowledged  wherever  it  has  been  used.  It  ofiers  protection  to 
the  workmen  engaged  in  this  hazardous  employment;  in  large  mining 
districts,  where  mutilation  and  death  were  frequent  from  premature  ex- 
plosions, accidents  now  very  seldom  occur.  Its  use  occasions  no  trou- 
ble, but  in  comparison  with  every  other  mode  greatly  facilitates  the  op- 
eration. It  is  not  only  cheaper  and  more  effectual  than  every  other  thing 
used  for  the  purpose  of  certainly  and  slowly  conveying  fire  to  the  charge, 
bat  is  absolutely  cheaper  than  blasting  with  the  needle  and  straw,  by 
saving  a  great  portion  of  the  powder  necessary  for  the  charge. 

The  Safety  Fuse  has  consequently  been  long  used  in  all  the  Cornish 
mines;  has  been  strongly  recommended  by  John  Taylor,  Esq.,  F.  R.  S., 
Sec,  Colonel  Burgoyne,  chairman  of  the  Board  of  Public  Works  in  Ire- 
land, Mr.  Purdy,- secretary  of  the  Mining  Association  of  Ireland,  and 
many  distinguished  scientific  and  practical  gentlemen,  connected  with 
mining  operations. 

We  can  with  justice  add  our  testimony  to  its  value,  and  do  not  hesi- 
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tate  to  recommend  it9  general  adoption.  We  have  before  obterved,  that 
specimens  of  it  may  be  seen  at  our  office,  or  will  with  pleasure  be  trans- 
mitted to  parties  interested.  MDinf  JooimO. 


On  a  New  Rain  Oauge,*^By  the  Rev.  Thomas  Knox. 

On  the  26th  of  June  last,  a  new  rain  gauge  was  exhibited  to  the  Royal 
Irish  Academy,  contrived  by  the  Rev.  Thomas  Knox. 

The  object  of  this  instrument  is  to  register  the  amount  of  rain  that 
falls  when  the  wind  is  in  different  points.  Its  construction  is  very  sim-* 
pie.  The  water— instead  of  descending  from  the  reservoir  directly  into 
the  tube  of  registry — passes  through  a  lateral  tube  into  an  annular- 
shaped  vessel,  divided  into  eight  compartments,  each  of  which  termi- 
nates below  in  a  graduated  glass  tube.  It  is  obvious,  then,  that  if  the 
eight  tubes  be  set  to  corrf^spond  with  the  cardinal  and  intermediate 
points,  and  that  the  reservoir  be  made  to  revolve  on  a  vertical  axis  by 
means  of  a  vane,  the  direction  of  which  corresponds  with  that  of  the 
lateral  tube,  the  object  proposed  will  be  attained.  Mr.  Knox  has  pre- 
ferred to  make  the  reservoir  fixed,  and  the  system  of  tubes  movable;  but 
the  result  is  obviously  the  same.  Lou.  *  Ed.  Pbiios.  m^. 


On  an  Easy  Method  of  preparing  Platina  Blach^^By  M.  Doboheinsr. 
Translated  for  ihit  Journal^  by  John  Grisoom. 

Melt  platina  ore  (crude  platina)  with  double  its  weight  of  zinc,  and 
treat  the  alloy  thus  obtained  and  reduced  to  powder,^— first,  by  dilute 
sulphuric  acid,  and  then  by  dilute  nitric  acid,  in  order  to  oxidate  all 
the  zinc.  This,  contrary  to  theory,  is  but  slowly  effected,  even  at  a 
Iiigh  temperature.  A  dark  grey  insoluble  powder  of  native  platina  re- 
mains, mingled  with  osmiuret  of  iridium.  This  powder  acts  like  pla- 
tina black,  after  it  has  been  properly  purified  by  lixivium  of  potash,  and 
it  has  such  an  oxidizing  action  that  it  transforms  not  only  formic  acid 
into  carbonic,  and  alcohol  into  acetic  acid,  but  even  the  osmium  which 
it  contains  absorbs  oxygen  from  the  air,  and  is  disengaged  by  degrees 
in  the  state  of  osmic  acid. 

This  method  of  preparing  platina  in  an  extremely  divided  state,  was 
recommended  by  Descotils  thirty  years  ago,  and  he  was  the  first  to  ob- 
serve that  the  powder  thus  obtained  detonates  by  heat  like  gunpowder, 
and  that  muriatic  acid  destroys  this  property. 

When  platina  powder  prepared  by  zinc  is  moistened  with  alcohol,  it 
becomes  incandescent  and  osmic  acid  is  disengaged  $  but  if  it  be  mixed 
with  alcohol  so  as  to  form  a  paste,  and  spread  out  on  a  watch  glass,  it 
disengages  only  acetic  acid.  This  is  the  most  simple  process  of  purify- 
ing the  air  of  a  chamber.  jour.  dMMkies. 

A  process  of  purification  rather  too  troublesome  and  expensive  when 
ventilation  and  lime  can  be  easily  resorted  to.  It  may,  perhaps,  be  eli- 
gible in  a  sick  room.  Te. 
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Method  of  producing  a  Permanent  Soap  Bubble^  illuHraiing  the  colours  of 
Tliin  Flaies.    By  Da.  J.  Reade. 

The  first  account  of  the  colours  produced  by  thin  plates  is  to  be  found 
in  Mr.  Boyle's  works:  <*To  show  the  chemist  that  colours  may  be  made 
to  appear  or  vanish,  where  there  is  no  accession  or  change  either  of  the 
sulphureous,  the  saline,  or  the  mercurial  principles  of  bodies,  he  says 
that  all  chemical  essential  oils,  as  also  good  spirits  of  wine,  by  shaking 
till  they  rise  in  bubbles,  appear  of  various  colours,  which  immediately 
vanish  when  the  bubbles  burst,  so  that  a  colourless  liquor  may  be  im- 
mediately made  to  exhibit  a  variety  of  colours  and  lose  them  in  a  mo- 
ment without  any  change  in  its  essential  principles:  he  then  mentions 
the  colours  that  appear  in  soap  bubbles,  and  also  in  turpentine.  He 
sometimes  got  glass  blown  so  thin  as  to  exhibit  similar  colours."  Here 
we  may  remark,  that  although  Mr.  Boyle  did  not  advance  any  theory 
from  these  experiments,  yet  it  is  evident  that  he  connected  the  produc- 
tion of  colours  with  the  thinness  of  the  substance,  as  appears  from  his 
endeavours  to  blow  glass  sufficiently  thin.  This  suggestion  in  all  pro- 
bability afterwards  gave  the  idea  to  Dr.  Hooke,  and  finally  to  Sir  Isaac 
Newton,  who  has  the  merit  of  clothing  Hookas  suggestion  in  a  mathe- 
matical dress,  beautiful  and  interesting  in  the  extreme. 

Dr.  Hook  was  the  next  to  investigate  this  subject;  at  a  meeting  of 
the  Royal  Society,  7th  March,  1672,  he  promised  to  exhibit  at  their 
next  meeting  something  which  had  neither  reflection  nor  refraction, 
and  yet  was  diaphanous;  he  then  produced  a  bubble  of  soap  and  water. 
It  was  no  wonder  that  so  curious  an  experiment  should  excite  the  inter- 
est of  one  of  the  most  learned,  liberal  and  scientific  societies  in  Europe; 
they  requested  him  to  bring  an  account  of  it  in  writing  at  their  next 
meeting.  ^  By  means  of  a  glass  pipe  he  blew  several  small  bubbles  out 
of  a  mixture  of  soap  and  water,  when  it  was  observable  that  at  first  they  * 
appeared  white  and  clear,  but  that  after  some  time  the  film  growing 
thinner,  there  appeared  upon  it  all  the  colours  of  the  rainbow,  first  a 
pale  yellow,  then  orange,  red,  purple,  blue,  gre^n,  with  the  same  series 
of  colours  repeated."  Sir  Isaac  Newton's  experiments  as  exhibited  in 
his  Optics  are  so  well  known,  that  I  shall  not  enumerate  them  in  this 
paper,  merely  remarking  that  his  bubble  was  so  evanescent  that  it  burst 
before  he  had  time  to  make  an  accurate  examination.  Melville  of  Ed- 
inburgh thought  to  make  a  permanent  soap  film  by  means  of  freezing. 
This  was  impossible.  It  occurred  to  me  that  by  taking  off  the  atmos- 
pheric pressure,  I  might  accomplish  my  purpose;  I  therefore  made  the 
following  experiment. 

Exp. — Having  put  two  ounces  of  distilled  water  into  an  eight  ounce 
phial,  and  having  added  about  the  size  of  a  large  pea  of  Castile  soap,  I 
placed  the  bottle  in  a  saucepan  of  boiling  water  on  the  fire;  the  bottle 
was  speedily  filled  with  a  dense  volume  of  vapour,  which  expelled  all  the 
air.  I  now  corked  it,  and  after  cooling,  and  thus  condensing  the  vapour, 
had  perhaps  as  perfect  a  vacuum  as  could  be  formed,  even  by  the  best 
air  pump.*  I  now  held  the  bottle  laterally  between  my  hands,  and  by 
means  of  a  circular  and  brisk  motion  formed  a  circular  film,  on  which 

*Thi8  vmcuufn.  we  apprehend,  may  be  vitiated  by  the  entrance  of  atmospheric  air 
through  the  cork«  indicating  the  necessity  of  coveiing  it  with  cement. — Edit.  Maq.  . 

6* 
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by  resting  the  bottle  on  an  inclined  plane,  were  formed  after  a  abort 
time  all  the  parallel  bands  or  series  of  colours  in  the  following  order: 
1.  a  white  or  silvery  segment  at  top;  2.  a  snuff-coloured  brown  inclining 
at  bottom  to  a  deep  red;  3*  blue;  4.  yellow;  5.  red;  6.  blue;  7.  green;  8. 
red:  9.  green;  10*  red;  11.  green.     (See  Figures  below.) 

After  some  time  a  black  segment  was  seen  to  form  at  the  top  of  the 
white  and  continually  to  increase  in  size.  After  a  few  minutes  the  pa- 
rallel bands  increased  in  breadth,  and  running  into  one  another  only 
three  or  four  distinct  bands  were  seen.  Nothing  can  exceed  the  beauty 
of  these  coloursi  equal  to  those  of  the  rainbow,  or  the  plumage  of  the 
tropics:  whilst  writing  this  description  I  have  these  bands  in  a  bottle 
before  me,  feasting  my  eyes  on  their  beauty.  In  a  few  minutes  more 
this  black  segment  of  aqueous  film  occupies,  perhaps,  half  the  circular 
film,  and  the  lower  half  becomes  white  tinged  with  orange. 

If  we  now  incline  the  bottle  towards  the  experimenter's  breast,  the 
saponaceous  atoms  producing  these  colours  are  seen  to  float  in  the  re- 
gion of  the  bl^ck  or  aqueous:  when  placed  again  on  the  inclined  plane 
they,  fall  to  the  bottom  of  the  films.  In  some  time  more  the  entire  film 
becomes  black,  and  all  the  colours  disappear. 

Having  now  placed  the  bottle  in  a  basin  of  boiling  water  the  evapora- 
tion was  increased,  and  the  black  film  soon  became  clothed  with  sapona- 
ceous atoms,  which  being  variously  condensed  produced  all  the  colours 
of  the  clouds  when  the  sun  is  setting  on  a  summer's  evening*  On  again 
placing  the  bottle  on  the  inclined  plane  the  parallel  bands  were  again 
formed  by  the  attraction  of  cohesion,  and  the  colours  afterwards  gave 
place  to  the  black  film.  I  held  the  bottle  laterally  between  my  hands, 
and  by  means  of  a  circular  motion  washed  it,  and  thus  clothed  it  with 
saponaceous  atoms,  which  went  through  the  same  process  on  placing  the 
bottle  on  the  inclined  plane.  By  means  of  washing  the  film  every  morn- 
ing, I  preserved  it  for  more  than  three  weeks.  This  simple  experiment 
opens  a  wide  field  of  investigation  to  the  natural  philosopher,  and  ena- 
bles him  at  his  leisure  to  examine  the  interesting  phenomena  of  these 
colours. 

London,  Sept.  4,  1837. 

1.  3.  3. 


Black. 


Green,     v  /  •-«•         v  7  W>itte. 

Red. 

Lon.  *  Bd.  Phil.  Mfef  • 

On  the  luminous  properties  of  Chloride^ of  Calcium^  by  Charlss  Tomlin- 

SON,  Esq. 

When  chloride  of  lime  is  subjected  to  a  red  heat  in  a  Hessian  cruci- 
ble, it  undergoes  the  watery  fusion  and  is  gradually  decomposed.  Chlo- 
rine is  at  first  evolved,  then  oxygen;  and  chloride  of  calcium  remains 
in  the  crucible.  This  substance,  when  thus  treated,  emits  a  pale  green 
phosphorescent  light,  visible  in  the  dark,  and  was  formerly  called  on 
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this  tccount,  Phosphana  of  Hombergy  this  chemist  being  the  first  to  re* 
cord  the  fact. 

But  when  the  chloride  of  lime  is  completely  melted  in  its  water  of 
crjstallization,  if  the  crucible  be  removed  to  a  darkened  room  and  al« 
lowed  to  cool  gradnally*  not  only  does  the  phosphorescent  light  remain 
for  many  minutes,  but  large  and  distinct  electric  sparks  and  corruscations 
are  Tisible,  accompanied  by  a  crackling  noise  due  probably  to  the  sud- 
den contraction  of  the  mass,  or  to  its  crystallization. 

These  phenomena  can  also  be  seen  in  the  dark  by  dipping  a  glass  rod 
into  the  fluid,  a  large  portion  of  which  concretes  around  it,  and  can  be 
withdrawn  with  the  rod. 

When  the  contents  of  the  crucible  have  cooled  down*  and  all  phos* 
phorescence  has  disappeared,  the  sparks  can  be  obtained  most  admirably 
by  striking  the  cioride  with  a  sharp  instrument  of  any  material;  by 
simply  scratching  it;  or  by  snapping  a  piece  asunder;  or  by  percussion 
wjth  a  hammeri  and  both  sparks  and  phosphorescence  can  be  obtained 
b^  grinding  the  substance  in  a  mortar,  and  the  luminous  effects  remain 
for  a  few  seconds  after  the  grinding  is  discontinued. 

The  colour  and  intensity  of  the  sparks  thus  produced  seem  to  vary 
with  the  degree  of  mechanical  force  employed^  thus,  a  gentle  scratch 
produces  green  sparks;  a  firm  scratch,  yellow  green;  a  blow  with  a 
sharp  instrument,  yellow;  snapping  a  piece  asunder  also  affords  a  yel* 
low  spark,  and  a  smart  blow  with  a  hammer  affords  a  spark  of  an  or* 
ange  colour. 

All  these  effects  are  best  seen  with  the  newly  fused  chloride;  it  ab- 
sorbs water  by  exposure  to  the  air  and  its  electrical  properties  gradu* 
ally  decline;  I  have,  however,  obtained  the  sparks  from  it  after  a  few 
day's  exposure,  but  they  were  wanting  in  the  brilliancy  which  charac- 
terize those  obtained  from  the  substance  when  newly  fused. 

The  term  photphoreaeenee  seems  to  be  a  very  bad  one  and  calculated  to 
mislead;  since  it  is  highly  probable  that  all  recorded  instances  of  phos- 
phorescent minerals,  &c.  (except,  of  course,  phosphorus  itself  and  its 
compounds)  are  due  to  electricity.  It  has  been  shown  by  Desaaignes  that 
metallic  bodies  are  capable  of  electric  excitation  by  the  simple  pro- 
cesses of  beating  and  cooling.  Morgan  has  shown  that  there  is  no 
fluid  nor  aolid  but  may  be  rendered  luminous  by  the  transmission  of  an 
electrical  discharge  through  its  substance;  and  that  the  difiiculty  of  pro- 
dncing  this  appearance  in  all  bodies  increases  as  the  conducting  power 
of  the  body  decreases.  Skrimshire  has  given  a  long  list  of  minerals, 
in  which  calcarious  bodies  occupy  a  conspicuous  part,  which  become 
phosphorescent  by  the  electrical  discharge;  and  Brewster  also  has  a 
long  list  of  mineral  substances  which  become  phosphorescent  by  heat. 
Now  the  appearance  of  the  hot  chloride  of  calcium  is  similar  to  that  of 
white  sugar,  immediately  after  an  electrical  discharge  has  been  trans- 
mitted through  iL  All  calcarious  substances  present  this  appearance 
in  a  high  degree  when  similarly  treated,  and  the  exciting  cause  is  prob- 
ably the  same;  for  whether  we  employ  the  electrical  battery  or  the  hot 
crucible,  heat  is  communicated  to  the  substance,  and  heat  is  favourable 
to  electrical  excitation.  A  piece  of  lump  sugar,  mica,  &c.  when  sud- 
denly snapped  asunder,  and  cotton  cloth  when  suddenly  torn,  show  the 
electric  spark;  so  also  does  the  fracture  of  the  chloride  of  calcium.  An 
enquiry,  therefore,  seems  to  be  wanting  into  the  connexion  between 
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phosphoresence  and  electricity  since  it  is  manifest  that  the  appearances 
attending  the  slow  combustion  of  phosphorus,  and  the  light  emitted  by 
certain  minerals  when  heated^  &c.  though  similar  in  appearance  are 
due  to  very  different  causes. 

Salisbury^  March  4,  1837.  AimaUi  of  Electricity. 


dtmofpherical  Fhenamena, 

M.  de  le  Rive  read  a  second  paper  ''On  an  Optical  Phsenomenon  ob- 
served at  Mount  Blanc.''    When  the  sun  has  set  at  Geneva,  it  is  observed      -i 
that  Mount  Blanc  remains  illuminated  by  its  direct  rays  for  a  much 
longer  time,  than  the  surrounding  mountains.    This  phaenomenon  is  ow-      ;: 
ing  to  the  great  height  of  Mount  Blanc.     But  after  it  had  ceased  to  be      ::; 
illuminated,  the  summit  of  Mount  Blanc  sometimes  appears  at  the  end       i; 
of  ten  or  fifteen  minutes,  less  intensely  enlightened  than  at  first,  but  ne-      ;:i 
vertheless  in  a  manner  very  decided,  and  often  very  brilliant.    This  phs-      .;i 
nomenon  takes  place  especially  when  the  atmosphere  is  very  pure — high-      r. 
ly  charged  with  aqueous  vapour  in  an  invisible  state — and,  consequently,       i 
very  transparent.     The  author  has  satisfied  himself  (by  the  exact  obser- 
vation of  the  time  which  elapses  between  the  two  successive  illuminations 
of  the  mountain,  combined  with  the  calculation  of  the  sun's  progress)      ;|, 
that  the  phenomenon  is  due  to  the  rays  of  the  sun  which  traverse  the  at-      ^ ' 
mosphere  at  a  distance  from  the  earth  less  than  the  height  of  Mount      ^ 
Blanc,  but  greater  than  half  that  height,  and  which  arrive  at  rarer  re-       ^J, 
gions  of  the  atmosphere  under  an  incidence  so  great  that  they  are  re- 
flected instead  of  refracted.     This  interior  reflection  is  facilitated  by  the      ^!! 
humidity  of  that  part  of  the  atmosphere  which  the  rays  traverse  until      /".^ 
they  reach  the  point  of  incidence.     The  reflected  rays  falling  on  the 
snowy  summit  of  Mount  Blanc,  produce  this  second  illumination;  and 
the  humidity  (by  augmenting  the  transparency  of  the  air)  renders  the      ^^ 
illumination  more  brilliant. 

Sir  D.  Brewster  stated,  that  he  had  witnessed  a  similar  effect,  though 
on  a  less  magnificent  scale,  on  the  Grampian  Hills;  but  he  had  always  *^ 
observed,  that  on  such  occasions  the  sun  set  in  a  red  west,  and  that  ail  h, 
the  clouds  in  that  quarter  of  the  heavens  were  then  red. — M.  de  la  Rive  k 
replied,  that  the  phenomenon  he  spoke  of  only  appeared  when  the  sky  -, 
was  quite  free  from  clouds,  and,  in  truth,  it  was  most  brilliant  when  the  t; , 
air  was  very  transparent  in  consequence  of  its  being  loaded  with  vapour  k^ 
in  its  elastic  state. — Professor  Lloyd  said,  that  the  distinctness  and 
vividnes  with  which  distant  objects  were  seen  in  some  states  of  the  at-  •^ 
mosphere,  was  quite  astonishing;  on  one  occasion,  he  had  seen  from 
the  neighbourhood  of  Dublin  the  Welsh  hills  from  their  very  bases,  and 
brought  so  near,  apparently,  that  he  could  absolutely  see  the  larger 
inequalities  of  the  surface  upon  the  sides  of  the  mountains.  That  the 
atmosphere  was  at  that  time  very  much  loaded  with  vapour  in  a  highly 
transparent  state,  was  obvious  from  the  fact,  that  immediately  after,  a 
very  heavy  fall  of  rain  took  place,  and  continued  for  a  considerable  time. 
Professor  Stevelly  wished  to  confirm  what  had  fallen  from  Professor 
Lloyd  and  M.  de  la  Rive,  by  stating  that  whenever  the  Scottish  hills  ap- 
peared with  that  peculiar  vividness  and  distinctness  from  the  Lough  of 
Belfast,  the  fishermen  always  looked  upon  it  as  a  sure  precursor  of  heavy 
rain  and  wind.     A  friend  had  informed  him,  that  on  one  occasion  he 
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had  noticed  this  appearance  while  ttandiog  on  the  heach  at  Hollywood, 
and  pointed  it  out  to  an  old  fisherman;  the  old  man  immediately  gave 
notice  to  all  his  friends  to  whom  he  had  access,  who  instantly  set  about 
drawing  up  their  boats  and  placing  their  small  craft  in  more  secure 
places;  early  the  next  morning  a  violent  storm  came  on,  which  did 
much  damage  on  the  coast,  to  those  who  had  not  been  similarly  fore- 
warned. Thus  we  find  that  the  most  interesting  pursuits  of  the  roan  of 
science,  and  the  most  important  concerns  of  man  in  the  practical  details 
of  life,  frequently  approach,  and  each  may  lend  important  aid  to  the 
other. — Mr.  Lubbock  was  of  opinion  that  the  principal  fact  mentioned 
by  M.  de  la  Rive  would  receive  a  simple  solution,  if  we  admit  the  theory 
of  Poisson  regarding  the  constitution  of  the  atmosphere.  That  emi- 
nent mathematician  conceived  that  analysis  led  irresistibly  to  the  con- 
clusion that  the  upper  portions  of  the  atmosphere  were,  by  the  extreme 
cold  there  existing,  condensed  into  a  liquid,  or  even  into  a  solid:  it  this 
were  so,  we  could  easily  conceive  how  the  reflection  of  the  light  from  its 
under  surface  would  re-illuminate  the  top  of  Mount  Blanc  after  the  dij 
rect  light  of  the  sun  had  ceased  to  reach  it.— Sir  David  Brewster  ex- 
pressed much  surprise  at  hearing,  for  the  first  time,  of  this  theory  of 
roissoD,  and  that  he  should  feel  much  obliged  to  Mr.  Lubbock  if  he 
would  give  some  details  of  it  in  a  separate  communication  to  the  Sec- 
tion; and  he  had  little  doubt  but  that  it  would  be  as  new  and  acceptable 
to  many  gentlemen  as  to  himself.  He  thought  that  the  near  apparent 
approach  of  distant  objects  in  certain  states  of  the  air,  as  mentioned  by 
Professor  Lloyd  and  Professor  Stevelly,  might  perhaps  be  accounted  for 
by  supposing  that  on  these  occasions  the  intenrening  air  became  actually 
converted  into  a  large  magnifying  lens.     Brit  am.  for  Adr.of  ScL-Mecbaa.  Bbg- 


British  Assoeiatum. — Corrosion  of  Iron  by  Salt  Water.— Singular  action  (f 
Nitric  ddd  on  Metals. 

Mr.  Hartley  read  a  paper  ^  On  the  corroding  of  Iron  by  Salt  Water.** 
The  object  of  the  paper  was  to  shew  that  brass  protects  both  bar  and 
cast  iron  in  a  very  perfect  manner.  The  brass  did  not  appear  to  hare 
undergone  any  action,  which,  as  stated  by  the  President,  Dr.  Faraday^ 
is  rather  opposed  to  received  notions  of  electro  chemical  action. 

Dr.  Andrews  next  read  a  paper,  ^  On  some  Singular  Modifications  of 
the  Ordinary  Action  of  Nitric  Acid  on  certain  metals."  Bismuth  in 
nitric  acid  of  specific  gravity  1.4,  was  rapidly  acted  upon,  bat  this  ac* 
tion  immediately  ceased  when  the  bar  was  touched  by  platinum.  On 
removing  the  platinum  from  the  liquor,  the  bismuth  will  sometimes 
begin  again  to  dissolve;  at  other  tiroes,  its  surface  will  become  covered 
with  a  black  crust,  which  is  soon  removed  by  the  acid;  but  the  metal, 
though  now  exhibiting  a  beautifully  polished  surface,  is  no  longer  acted 
upon  by  the  acid,  or,  at  least,  is  dissolved  only  with  extreme  slowness. 
Thus,  a  Blip  of  metal,  which  in  its  ordinary  state  will  require  only  a  few 
seconds  to  complete  its  solution,  will,  when  thus  slightly  modified,  re« 
sist,  for  many  hours,  the  action  of  the  same  acid. 

Copper  and  tin  present  similar  phasnomena,  but  zinc,  when  treated 
in  the  same  way,  has  its  oxidation  and  solution  not  arrested,  but  merely 
retarded.  A  rienic  was  found  to  present  a  aingular  anomaly  when  heated 
in  nitric  acid,  so  as  to  giye  riae  to  effervescence:  the  contact  of  plati- 
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num  in  the  usual  way  did  not  produce  any  effect,  whereas,  when  an 
acidulous  solution  of  silver  is  used,  platinum  exercised  its  usual  in- 
fluence. 

In  the  case  of  six  metals,  platinum  checks  the  action  of  nitric  acid, 
and  three  of  them  appear  to  be  brought  into  a  permanently  peculiar 
state  opposed  to  chemical  action.  Platinum  always  separates  any  film 
of  oxide  as  its  initial  function,  but  after  its  separation,  it  exercises  a 
polarizing  action;  for  example,  it  brings  the  other  metal  into  a  peculiar 
state,  which  enables  it  to  resist  chemical  action. 

On  the  conclusion  of  this  paper,  the  President,  drew  the  attention  of 
the  Section  to  the  analogy  between  the  facts  detailed  by  Dr.  Andrews, 
and  the  preservation  of  iron  by  brass,  as  instanced  in  the  communica- 
tion of  Mr.  Hartley.  In  both  cases,  according  to  the  known  laws  of 
electro-chemical  action,  effects,  the  very  opposite  of  what  are  observed, 
should  present  themselves.  The  bismuth,  copper.  Sec,  should  oxidize 
quickest  when  in  contact  with  the  platinum;  and  if,  as  would  seem  de- 
monstrated by  Mr.  Hartley,  brass  protects  wrought  and  cast  iron,  the 
brass  itself  should  be  acted  upon  with  increased  rapidity.  The  solution 
of  these  anomalies,  he  conceived  quite  within  the  range  of  science  in 
its  present  state,  and  he  urged  upon  the  members  of  the  section  the 
necessity  of  studying  the  phenomena  in  question,  as  their  explication 
would  constitute  a  very  valuable  addition  to  the  existing  state  of  our 
electrical  knowledge.  Mecihg. 


Mechanics^  Reg^ister. 


Origin  of  dmber.    Bt  H.  R.  Goppet. 

This  substance  was  found  at  Muskaur,  in  large  quantity  in  fossil 
wood,  belonging  evidently  to  the  genus  Abus,  and  in  other  specimens 
very  nearly  allies  to  the  genus  Larix.  They  are  all  found  in  the 
brown  coal  formation.  Amber  likewise  occurs  in  coniferous  plants, 
associated  with  ferns  in  the  coal  of  Wening-Rackvitz.  Since,  then,  it 
appears  that  we  already  know  four  different  species  of  tree  which  afford 
amber,  (and  the  number  would  doubtless  be  increased  by  attentive  in- 
vestigation,) the  probability  seems  to  me  to  be  rendered  still  stronger, 
that  amber  is  nothing  eUe  than  an  indurated  resin  derived  from  various  trees 
of  the  family  of  the  Conifer ae;  which  resin  is  found  in  a  like  condition  in  all 
zones f  because  its  usual  original  depositories^  viz*  beds  of  brown  coal^  have 
been  formed  almost  every  where  under  similar  circumstances. 

_^ £din.  New  PhUos.  Jour. 

Sir  Isaac  Newton's  Manuscripts*. 

An  erroneous  statement  having  found  its  way  into  the  newspapers, 
respecting  the  purchase  of  Sir  Isaac  Newton's  MSS.  by  the  Royal 
Society,  we  are  authorized  to  state  that  it  has  no  foundation  whatever. 
In  consequence  of  Sir  David  Brewster  being  at  present  engaged  in  a 
large  work  on  the  life,  writings,  and  discoveries  of  Sir  Isaac  Newton, 
he  was  kindly  permitted  by  the  trustees  of  the  Earl  of  Portsmouth  to 
examine  the  valuable  collection  of  MSS.  at  Hursbourne  Park.  With 
the  assistance  of  H.  A.  W.  Fellowes,  Esq.,  the  accomplished  nephew  of 
Lord  Portsmouth,  many  interesting  and  important  letters  and  papers 
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were  discovered^  which  not  only  throw  much  new  light  on  the  early  life 
and  studies  of  our  immortal  countryman,  but  tend  to  refute  the  ground- 
less  rumours  respecting  a  temporary  derangement  of  his  mind  in  1692, 
and  to  exaltf  in  the  highest  degree,  his  moral  and  intellectual  charac- 
ter.—Aforw.  Chron.  June  9,7* 

LoiL^Ed.  PhUo8.M8g. 


Ntw  Waggon  Steam  Brag. 

Mr.  Boydell,  of  Dee  Cottage,  near  Chester,  has  invented  a  locomo* 
tive  engine,  which,  when  fixed  to  heavy  waggons,  &c.,  will  propel  them 
on  common  roads  at  a  very  rapid  rate.  It  was  exhibited  on  Tuesday, 
and  elicited  the  strongest  approbation  from  many  scientific  and  practi- 
cal men  who  witnessed  the  trial,  and  minutely  examined  the  machinery. 
It  is  applicable  to  ploughs,  which  it  propels  with  great  ease  and  velocity. 

Cheater  Conrant—Mec  Mag. 

Paris  and  Brussels  Railway. 

The  railway  which  has  long  been  projected  for  uniting  the  capitals 
of  France  and  Belgium,  at  length  bids  fair  to  be  commenced  in  good 
earnest.  The  king  of  the  French  has  just  granted  to  Mr.  John  Cock- 
erell,  the  celebrated  English  iron  master  of  Leige,  the  ^^concession"  of 
the  railway  for  fifty  years.  The  French  government  is  to  advance  25 
per  cent,  of  the  cost,  on  the  distance  from  Paris  to  the  Belgian  frontier; 
and  Mr.  Cockerill  is  to  be  entitled  to  all  tolls  and  profits  for  the  first  half 
century,  when,  it  is  to  be  presumed,  the  works  will  become  the  properly 
of  the  nation.  The  only  condition  with  which  the  grant  is  accompanied, 
is,  that  the  toll  for  the  French  portion  of  the  railroad  shall  never  exceed 
fifteen  francs,  or  12*.  6rf.  The  terms  of  concession  were  not  agreed  to 
until  after  the  ^*  high  contracting  parties,'*  Louis  Philippe  on  one  side, 
and  Mr.  Cockerill  on  the  other,  had  had  several  personal  interviews. 
The  latter  must  be  allowed  to  possess  a  most  adventurous  spirit;  he  was 
a  severe  sufferer  by  the  revolution  at  Brussels  in  1830;  and  yet,  it  seems, 
is  not  deterred  from  adventuring  his  capital  on  a  soil  like  that  of  France, 
which  in  fifty  years  may  experience,  probably,  half  as  many  revolutions. 

.  Mec.  Mag. 

The  ThemuheUctric  Sparky  obtained  from  a  single  pair  of  MetaUie  Elements. 
By  Mr.  Francis  Watkins. 

With  a  pair  of  metallic  elements,  consisting  of  one  bismuth  and  one 
antimony,  weighing  eack  five  grains,  and  measuring  0.5  of  an  inch  long, 
and  0. 1 2  diameter,  when  their  extremities  were  unequally  heated,  I  have 
obtained,  with  a  Henry's  flat  ribbon  coil,  a  very  perceptible  and  bril- 
liant spark. 

Now  I  have  pen  in  hand,  permit  me  to  state  that  with  thermo-piles  I 
actuate  most  of  the  apparatus  usually  employed  for  illustrating  electro- 
magnetic phenomena,  so  that  the  public  teacher  may  now  show  by  the 
same  apparatus  the  several  rotations,  &c.,with  thermo-electricity,  as  he 
does  with  voltaic  electricity.  Lon.  *  Ed.  PhUoa.  Mag. 
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LUNAR  OCCULT ATIONS  FOR  PHILADELPHIA, 
JANUARY  1838. 
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Meteorological  Observations  for  October^  1837. 
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On  HydrauHc  and  Conunon  Moriara,  By  GemrdL  Tbevssart,  Jnspeciewr 
du  Oenie.  TVanalated  from  the  French  by  •/•  G.  Tatteny  IJ.  CoL  oj 
Eng.  and  Brevet  CoL  United  States  Army. 

(CoNTmUED  FROM   P.  35.) 

Article  tit.— Fartot/«  Experiments  on  Mortars  placed  under  water, 
Mach  importance  has  been  attached  to  the  maoner  of  slaking  lime.  Mr. 
Lafaje  published  in  1777^  a  memoir  in  which  he  gives,  as  a  secret  recover- 
ed from  the  Romans,  the  mode  of  slaking  lime  by  plunging  it  into  water 
for  a  few  seconds,  and  then  withdrawing  it  to  slake  and  fall  to  powder  in 
the  air.  This  powdered  lime  is  preserved  in  a  covered  place  Other  En- 
gineers have  asserted  that  there  is  great  advantage  in  stifling  lime  as  it 
slakes;  that  is  to  saj,  covering  it  with  sand  before  it  begins  to  slake,  in  or- 
der to  retain  the  vapours  liberated  during  the  process.  Mr.  Fleuret  at- 
tribates  great  efficacjr  to  this  vapour,  for  be  sajs  **This  vapour  awakens 
and  excites  the  appeiite  of  the  workmen,  whence  I  conclude  that  it  con- 
tains principles  proper  to  the  re^neration  of  lime  and  consequentlj  to  the 
hardening  of  mortars.  But  it  is  proved  that  nothing  escapes  but  the  va- 
pour of  water  accompanied  by  some  particles  of  lime.  I  made,  on  this 
point,  (he  experiments  contained  in  the  following  table. 

Table  No.  XXV. 


Mo.  of 

No.  of  days  re- 

Welf  ht  aappor 

tbe 

Composition  of  th«  mortara. 

(mired  Co  har- 
den in  water. 

mortara. 

1           ta«. 

days. 

lbs. 

robemai  lime  slaked  to  powder  with 

1 

i      1-5  of  its  volume  of  water  being  left 

}     in  the  air 

LSand        .... 

5?> 

15 

ire 

riAme  the  8ame»  slaked  to  powder  with 

3 

J      1^  of  its  volume  of  water     being 

'S     covered  with  sand 
LSand 

.i\= 

15 

176 

r  Lime  the  same,  slaked  by  being  plang- 

8 

tSand 

I}' 

15 

154 

YOL.  XXI«->N0.  3.— FXBRUABT,  1838. 
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Observations  on  the  Experiments  of  Table  No.  XXV. 

To  make  the  three  experiments  above,  I  took  a  piece  of  Obernai  lime 
which  I  divided  into  three  portions.  The  first  portion  was  staked  by  throw- 
ing on  one  fifth  of  its  volume  of  water,  leaving  the  lime  at  rest  in  the  air 
for  twelve  hours  before  making  it  into  the  mortar  No.  1.  The  hardening 
was  slow  because  the  experiment  was  made  in  November. 

No.  2  was  slaked  in  the  same  manner  with  this  diflferencey  that  I  covered 
the  lime  with  the  sand  as  soon  as  I  had  thrown  on  the  water.  This,  also, 
was  left  to  itself  for  twelve  hours  before  making  it  into  mortar.  These 
two  experiments  gave,  we  see,  the  same  results. 

The  third  experiment  diflfers  from  the  first  in  thi^,  that  to  slake  the  lime, 
I  plunged  it  into  water  for  fifty  seconds — afterwards  treating  it  in  the  same 
manner  as  No.  1.  The  result  was  less  by  22  lbs.  It  is  singular  that  I 
got  the  same  results,  as  will  be  seen  further  on,  by  making  similar  mortars 
and  leaving  them  in  the  air,  instead  of  placing  them  under  water.  The 
result,  it  seems  to  me,  is  owing  to  the  lime,  immersed  for  fifty  seconds, 
absorbing  too  much  water,  which  is  hurtful,  as  the  experiments  in  the  fol- 
lowing table  will  show.  I  purposed  repeating  the  trial,  by  varying  the 
time  daring  which  the  lime  should  be  immersed,  but  I  had  not  an  oppor- 
tunity. 

We  have  seen,  in  tables  Nos.  lY,  Y  and  YII,  that  the  Obernai  and  Metz 
lime  soon  lose  a  great  part  of  their  properties,  when  they  have  been  slaked 
to  dry  powder  and  left  exposed  for  some  time  to  the  air.  It  is  true  that  a 
piece  of  Obernai  lime  gave  me,  in  this  way,  the  most  favourable  result  of 
table  No.  YI,  but  only  in  the  first  month  after  slaking:  for,  afterward,  this 
lime  rapidly  tost  its  quality.  We  ou^ht  then,  by  no  means  to  apply  the 
process  of  ^r.  Lafaye  to  hydraulic  limes,  unless  assured  of  a  diflferent  re- 
sult from  mine,  which,  i  think,  need  not  be  looked  for. 

As  to  fat  limes,  table  No  XIY  shows  that  when  they  were  slaked  to  pow. 
dcr,  and  left  in  this  state,  in  the  air,  for  a  couple  of  months,  I  obtained,  by 
mixing  this  lime  with  trass,  results  sensibly  better  than  when  I  used  lime 
just  staked.  I  think,  therefore,  that  it  is  best  to  slake  fat  limes  to  powder 
and  to  leave  them  for  a  month  or  two  in  this  state  in  the  air,  before  using 
them  in  mixture  with  hydraulic  cements;  but  the  process  of  Mr.  Lafaye 
may  be  much  simplified,  by  throwing  on  the  lime  a  quarter,  or  a  third,  of 
its  volume  of  water:  it  was  in  this  way  that  I  operated;  avoiding,  thereby,  the 
embarrassment  of  panniers  or  baskets.  We  have  seen,  above,  that  lime 
slaked  to  powder  has  the  property  of  absorbing  oxygen;  and  it  is  to  that 
property  I  attribute  the  benefit  derived  from  leaving  lime  exposed  to  the 
air  after  being  slaked  to  powder.  Table  No.  XY  offers  a  similar  result; 
but  as  the  proportions  were  not  the  same,  I  do  not  know  which  of  the  two 
modes  is  preferable — slaking  fat  lime  to  powder,  or  reducing  it  at  once  to 
paste.*  We  see  that  in  both  cases,  there  is  an  advantage  in  -not  making 
the  mortars  immediately.  If  time  had  been  allowed  me  T  should  have  re- 
peated these  experiments;  making  the  proportions  the  same.  It  sometimes 
happens  that  hydraulic  lime  has  been  wet,  either  in  the  lime  house  from 
carelessness»  or  out  of  doors,  when  slaked  and  covered  with  sand.  I  ac- 
cordingly made  the  following  experiments  with  lime  slaked  with  more  than 
the  usual  quantity  of  water— making  mortars  therewith  at  different  periods. 

^  Comparing  the  aeriei  of  Nos.  1  and  3  of  table  No.  XV,  we  see  that  at  the  end  of 
sis  months,  lime  slaked  to  powder  supported  44  lbs.  more  than  that  slaked  to  paste, 
but  in  the  following  mortars,  the  advantage  was  only  11  lbs.  which  is  but  triilhig. 

Au. 
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Table  No.  XXV] 
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Observations  on  the  experiments  of  Table  No.  XXVI. 

To  make  the  above  experiments  I  took  Obernai  lime  fresh  from  the  kilo, 
and  slaked  it  bj  throwing  on  a  bulk  of  water  equal  to  the  bulk  of  lime: 
thus  slaked,  it  was  in  the  state  of  powder,  but  on  pressing  it  between  the 
fingers  it  was  felt  to  be  a  little  moist.  I  made  at  once,  a  mortar,  taking 
one  part  of  this  lime  In  powder,  and  two  parts  of  sand;  and  I  put  it  in  wa- 
ter, after  having  left  it  for  twelve  hours  in  the  air:  I  made  other  mortars  in 
the  same  way,  every  twelve  hours,  and  at  the  end  of  a  jear,  I  broke  them 
all.  The  table  shows  that  after  twelve  hours  the  mortar  had  already  lost 
much  of  its  force,  since  the  second  mortar  supported  33  lbs.  less  than  the 
first  That  which  was  made  after  twenty-foar  hours  lost  77  lbs.,  and  at 
the  end  of  thirty-six  hours,  this  lime  gave  a  mortar  that  had  lost  almost 
half  its  force.  The  table  shows  that  the  strength  of  these  mortars  went 
on  diminishing  in  a  very  rapid  manner,  to  the  last,  which  being  made  after 
eighty-four  hours,  supportea  only  66  lbs.,  in  lieu  of  the  242  lbs.  which  the 
same  lime  saatained  at  first.  We  see  also,  that  the  rate  of  hardening  de- 
creased in  a  very  rapid  manner.  These  experiments  show  how  dangerous 
it  would  be  to  slake  hydraulic  lime  with  too  much  water,  and  how  impor- 
tant it  is  to  keep  it  from  the  rain.  In  the  experiments  I  have  made,  I  al- 
most always  slaked  hydraulic  lime  with  one-fifth  of  its  volume  of  water, 
and  fat  lime  with  one-fourth;  because,  as  we  have  seen  in  the  first  table, 
the  latter  absorbs  more  water  than  hydraulic  lime,  before  being  reduced  to 
paste.  But  in  slaking  on  a  large  scale,  the  workmen  always  waste  a  portion 
of  the  water  on  the  ground:  there  will  therefore  be  no  disadvantage  in  slaking 
hydraulic  lime  with  one-fourth,  and  common  lime  with  one-third  of  its  bulk 
of  water. 

The  experiments  in  the  above  table  explain  why  mortar  No.  3  of  table 
No.  XXV  gave  a  result  inferior  to  the  others:  the  reason  is,  probably,  because 
during  the  fifty  seconds  that  the  lime  was  plunged  in  water  it  absorbed  too 
great  a  quantity;  and  as  it  remained  twelve  hours  exposed  to  the  air,  it  lost 
part  of  Its  strength.  I  will  now  give  some  experiments  that  I  made  in 
in  order  to  ascertain  the  influence  of  different  quantities  of  trass  on  the 
qualities  of  mortars. 
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Table  No.  XXVII. 


No.  of 
ffloitara. 

Compoiition  of  the  mortars. 
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Weight  mippor' 

ted  before  break- 

tog. 

1 

2 
5 

4 

fFat  Ume  slaked  to  powder  and  measar- 
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LTraas                                .                .          ii 
rLime  the  same                                      .1^ 
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^Trass        ...                  ii 
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^Sand  .               .               .                   .1^25 
^Trass            .                .                .             }3 
( Lime  the  same  .               .               .        1  j 
<Sand            .           .                .               .1>3 
^Trass      .         .              .               .1) 

days. 

19 

15 

10 

8 

lbs. 
103 
163 
216 
301 

Obaervationa  on  the  experiments  of  Table  No.- XXVI I. 

We  see  that  in  the  above  experiments  I  first  used  a  very  small  quantity 
of  trassy  and  that  I  augmented  it  little  bj  little.  No.  £,  containing  very 
little  trass,  gave  a  result  superior  to  many  mortars  made  of  natural  or  arti- 
ficial hydraulic  limes:  such  a  mortar  would  not  be  dear,  and  might  be  em- 
ployed with  advantage  in  gross  masonry. 

I  made  no  experiments  to  determine  the  quantity  of  sand  or  factitious 
puzzalona  that  would  suit  the  hydraulic  and  fat  iimC}  of  the  neighborhood 
«>!  Strasburg,  because  I  think  these  experiments  should  not  be  made  on  a 
small  scale.  We  have  seen  that  the  same  quarry  furnishes  limestone  giv- 
ing different  results.  A  multitude  of  essays,  on  several  pieces  of  lime 
calcined  to  different  degrees,  would  have  been  necessary,  which  would 
have  demanded  much  time.  Instead  of  following  this  course,  I  proposed, 
(after  getting  some  facts  as  te  proportions  from  the  above  experiments)  to 
take  mortar  already  made  at  the  works,  the  lime  being  there  slaked  in  large 
quantities  at  a  time:  repeating  this  several  times,  I  should  have  determined 
the  quantity  of  sand  and  hydraulic  cement  which  it  would  be  proper  to 
mix  with  the  lime  used  at  the  works:  but  I  Quitted  Strasburg  before  it  was 
in  my  power  to  make  these  experiments.  There  was  used  at  that  place, 
as  I  have  before  stated,  one  part  of  quick  lime  (measured  as  quick  lime)  to 
two  and  a  half  of  sand:  the  mortar  was  good;  as  there  was  occasion  to  as- 
certain in  several  partial  demolitions. 

Mr.  Raucourt  has  advanced  the  opinion  that  sands  require  diffierent  quan- 
tities of  lime  according  to  their  degree  of  coarseness;  and  to  know  the 
quantity  of  lime,  it  will  suffice  to  measure  the  void  spaces  between  the 
particles  of  sand,  these  void  spaces  being  the  measure  of  the  lime.  Ac- 
cordingly, he  filled  a  vessel,  successively,  with  several  kinds  of  sand  and 
determined  the  quantity  of  water  which  could  be  poured  on  each  without 
overflowing  the  vessel,  whence  he  obtained  for  each  the  quantity  of  lime 
that  should  be  added.  But  experiments  should  be  made  to  ascertain 
whether  the  best  mortar  is  obtained  when  these  voids  in  the  sand  are  just 
filled  with  lime;  this  Mr.  Raucourt  has  not  ascertained. 

Before  the  publication  of  Mr.  Raucourt's  work,  Captain  Henry  Soleirol 
of  the  Engineers,  had  engaged  in  researches  of  the  same  sort.     Capt  Solei- 
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Tel,  alto,  thiDks  that  no  more  lime  should  be  added  tbaa  will  fill  these 
▼Old  spaces  in  the  sand.  Dut  his  experiments  presented  anomalies  diflScolt  to 
explain;  and  they  are  not  safficient  to  cause  us  to  admit  the  principley  in 
anticipation.  This  theory  is  ingenious,  but  it  wants,  as  yet,  the  support  of 
facts.  The  subject  is  important  and  desenres  to  occupy  the  leisure  of  En- 
gineers. 

The  next  table  presents  several  experiments  made  with  fat  lime  in  refer- 
ence to  the  manipulation  of  mortars. 

Table  No.  XXVIII. 


Vo.  of 
the 


Corapoaitloa  of  the  mortara. 


No.  of  days 
required  to 
berdeD In 
water. 


Weight  aappoi 
ted  before  break 
Ing. 


10 


11 
12 
13 
14 


15 
16 


Mortar  in  eqiud  parts  of  fat  lime,  land  and  trass, 

pat  in  water  immediately 
Same  morur  put  in  water  af^r  having  been  left 

tweWe  hours  without  being  reworked 
Siune  mortar  reworked,  after  twelve  hours,  with- 
out water^-and  put  in  water  twelve  hours  af- 
terward .... 
Same  mortar  reworked,  after  twelve  hours,  with 
a  little  water,  and  put  in  water  twelve  hours 

afterward 
Same  mortar,  put  in  water  after  twenty-four  hours 

— ^without  being  reworked 
Same  mortar  reworked  after  twenty-four  hours 

with  a  little  water,  and  put  in  water  twelve 

hours  afterward 
Same  mortar,  put  in  water  after  thirty-six  hours 

without  being  reworked 
Same  mortar,  reworked  after  thirty-six  hours  with 

a  little  water,  and  put  in  water  twelve  hours 

afterward 
Same  mortar,  put  in  water  after  forty -eight  hours 

without  being  reworked 
Same  mortar,  reworked  with  a  little  water,  after 

forty  eight  hours,  and  put  in  water  twelve 

hours  afterward 
Same  mortar  put  in  water  after  sixty  hours  witb< 

out  being  reworked 
Mortar  of  one  part  of  Obernai  lime  and  two  parts 

of  sand,  put  in  water  immediately 
Same  mortar  put  in  water  after  twelve  hours  ex 

posure  without  being  reworked 
Same  mortar,  reworked  with  a  little  water  after 

twelve  hours,  and  put  in  water  twelve  hours 

afterward 
Mortar  of  Obemai  lime,  sand  and  true  in  equal 

parts,  put  immediately  in  water 
Same  mortar  reworked  with  a  little  water  after 

twelve  hours,  and  put  in  water  twelve  hours 

afterward 


days. 
18 


13 


IS 


15 
12 


15 
13 


15 
12 


15 
12 
15 


15 


12 


lbs. 
S90 
328 

330 

326 
308 

363 
319 

363 
319 

330 
308 
154 
165 

198 
405 

528 


Observaiions  on  the  experimmts  of  Table  No.  XXV III. 

It  often  happens  that  a  good  deal  of  mortar  is  prepared  and  that  bad 
weather  for  a  da?  or  two  prevents  the  workmen  from  using  it.    If  it  be  hj- 
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dranlic  roortar^  it  becomes  hard  in  the  interval  of  a  daj,  and  often  of  a 
night,  and  it  would  be  impossible  to  use  it  in  that  state.  By  reworking  it 
for  a  long  time,  it  might  be  brought  to  the  proper  consistence  without  any 
addition  of  water,  but  this  is  expensive:  it  is  better  to  bring  it  to  proper 
consistence  by  reworking  it  for  a  short  time  with  a  little  water.  '  Many 
Engineers  think  that  mortar  is  improved  by  being  worked  several  times  a 
(lay:  they  consequently  often  make  mortars  several  days  before  hand— work 
it  well  at  first,  and  permitting  it  to  stiffen,  bring  it  again  to  proper  condi* 
(ion  by  reworking,  because,  say  they,  good  mortars  must  be  tempered  wUh 
the  sweat  of  the  Labourer:  but  the  sweat  of  the  Labourer  costs  money, 
which  it  is  important  to  save.  These  considerations  induced  me  to  make 
the  above  experiments. 

The  first  eleven  mortars  were  composed  of  fat  lime,  sand  and  trass  in 
equal  portions.  No.  1  was  put  in  water  immediately,  while  No.  2  was 
left  twelve  hours  in  the  air,  and  then  put  in  water  without  being  reworked. 
This  last  we  see  gave  a  resistance  sensibi  v  greater  than  the  first.  Nos.  3, 
4  and  5  remained  twenty-four  hours  in  the  air  before  being  put  in  water; 
No.  3  was  reworked,  twelve  times,  without  water,  No.  4  was  reworked 
with  water,  and  No.  5  was  not  reworked.  It  is  important  to  remark  that 
the  results  of  No.  3  and  4  are  very  nearly  the  same  as  No.  2— No.  5  sup- 
ported a  weight  sensibly  less  than  No.  4. 

After  twenty  four  hours,  it  was  not  possible  to  rework  these  mortars 
without  adding  a  little  water.  In  consequence,  Nos.  6  and  7  were  put  in 
water  after  thirty-six  hours:  with  this  difference  between  them,  that  No. 
6  was  reworked  with  a  little  water,  while  No.  7  was  not  reworked,  No.  6, 
we  see,  gave  a  result  decidedly  better  than  No.  7. 

Nos.  8,  9, 10  and  11,  were  made  in  the  same  way,  and  gave  better  re- 
sults with  those  mortars  that  had  been  reworked  with  a  little  water,  than 
with  those  that  had  not  been  reworked;  at  the  end  of  sixty  hours  the  resist- 
ance began  to  diminish. 

If  we  compare  Nos.  4  and  5,  6  and  7,  8  and  9,  10  and  11,  which  were 
left  in  the  air,  we  shall  see  that  those  which  were  reworked  with  a  little 
water,  gave  greater  resistance  than  those  which  were  not  reworked. 

If  we  compare  Nos.  2  and  3,  we  see  that  this  last  mortar  gained  very 
little  by  being  reworked,  although  it  was  worked  over  twelve  different 
limes.  An  excess  of  trituration,  therefore,  seems  useless;  for  three  or 
four  pounds,  more  or  less,  of  resistance,  is  almost  nothing,  when  the  mor- 
tars support  330  lbs. 

Nos.  12,  13  and  14,  were  made  with  hydraulic  lime  and  sand.  The  first 
two  gave  about  an  equal  resistance;  No.  14,  which  was  reworked  with  a  lit- 
tle water,  was  much  the  best  of  the  three. 

Lastly,  Nos.  15  and  16,  were  composed  of  Obernai  lime,  sand  and  trass; 
No.  15  was  put  immediately  in  water.  No.  16  was  not  put  in  until  it  had 
been  worked  with  a  little  water.  The  latter  gave  a  result  much  superior 
to  the  former. 

I  ought  to  mention  that  when  the  mortars  had  taken  a  slight  consistence 
in  the  air,  I  always  compressed  them  gently  with  the  trowel  before  putting 
them  in  water;  but  Nos.  1  and  15  having  been  plunged  into  water  as 
soon  as  made,  were  not  compressed,  while  Nos.  4  and  16  were.  I  cannot 
think  that  so  slight  a  compression  has  made  so  great  a  difference.  We  see 
besides  that  there  is  but  little  difference  between  Nos.  12  and  13,  although 
this  last  bad  been  compressed,  while  No.  14,  which  had  been  reworked 
with  water,  afforded  a  resistance  much  greater. 
The  mortars  Nos.  12,  13  and  14,  ought  not  to  be  compared  with  Nos. 
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15  and  16,  first,  becavse  the  Uat  two  umtain  trass,  and,  seooDdl j,  be* 
cause  the  two  limes  were  of  differeat  harniofs.  It  results  from  the 
table,  that  when  we  have  hjdraalic  mortar,  composed  of  fat  liine,  sand 
and  trass,  or  of  hjdraolic  lime  and  sand,  or  mixed  with  trus;  in  either 
case,  there  is  no  disadvantage  in  reworking  with  a  little  water,  when,  from 
aaj  circnmstances,  it  hu  Income  too  dry  to  be  used.  There  is  even  an 
advantage  in  doing  It;  thus,  in  making  mortar  at  ni^ht,  and  in  the  morning; 
giving  it  a  little  water,  and,  bj  a  little  work,  bringing  it  to  its  first  condi- 
tion, the  mortar  can  only  be  improved  thereby)  but  an  excess  of  trituration 
is  useless— not  augmenting  the  strength  of  the  mortar  in  comparison  with 
the  increase  of  expense.  The  following  table  contains  several  other  expe- 
riments which  I  made  on  mortars. 

Table  No.  XXIX. 


No.  ofdayB  re- 
quired to 
harden  In 

No.  of 
the 

Conporicioii  of  the  mortan. 

Welfbta  sup- 
ported before 

moiura 

water. 

breaking. 

1 

Ilorur  of  one  put  of  fat  lime  sad  two  parts  of  trait 

^r. 

lb>. 
462 

3 

Same  mortar  with  the  same  trass  wet 

4 

451 

3 

Same  mortar  with  the  same  trass  aot  lo  fine  as  No.  1 

6 

231 

4 

Mortar  made  of  1  part  of  Obemai  Kme  and  2  parts  of 
sand,  put  in  the  water  at  the  end  of  12  hours, 

without  being  reworked 

10 

231 

5 

Same  mortar,  reworked  after  12  boon,  and  put  in  wa- 

ter 12  hours  afterward 

10 

230 

6 

Mortar  of  1  part  of  Obemai  lime  and  2  parts  of  sand 

tempered  thin      •           •           .           . 

10 

176 

7 

Same  mortar— tempered  stiiT 

10 

161 

8 

Mortar  of  I  part  of  fat  lune  half  burnt  and  2  parU  of 
sand             •           •           •            •            • 

9 

Mortar  of  1  part  of  Obemai  lime  and  2  parts  of  sand 

12 

110 

AO 

Seme  mortar  with  the  sand  broken  fine 

10 

253 

a 

Mortar  of  1  part  of  Obemai  lime  and  2  parU  of  earthy 

sand              •            .            .            .            • 

15 

132 

1     12 

Same  mortar,  with  the  same  sand  after  being  washed 

8 

231 

Obiervations  on  the  exptriments  of  Table  No.  XXIX* 
The  first  experiment  was  made  with  ordinary  trass  which  had  been  sifted 
through  a  fine  hair  seive;  it  was  thus  that  I  used  it  in  all  mj  experiments. 
No.  2  was  made  of  the  same  trass  which  I  had  left  during  a  month  at  the 
bottom  of  a  vessel  wherein  it  was  covered  with  water.  Several  construc- 
tors think  it  oecessarj  to  keep  trass  from  moisture;  this  experiment  proves 
there  is  nothing  to  fear  from  water.  There  is  no  disadvantage  in  leaving 
the  pieces  of  trass,  or  of  burnt  clay  of  which  artificial  trass  is  made,  ex- 
posed. Bat,  when  in  a  state  of  powder,  it  is  necessary  to  keep  it  covered 
from  winds. 

No.  3  was  made  of  the  same  trass  which  had  been  passed  throaeh  a  much 
coarser  seive.  The  result,  as  we  see,  was  inferior,  by  one  hal^  which  is 
not  surprising,  as  I  shall  show  In  the  sequel.  It  appears  that  it  is  impor- 
tant that  trass  and  hydraulic  cements  be  finely  pulverized:  there  should  be 
uo  perceptible  asperities  on  taking  the  substance  between  the  fingers.  The 
two  experiments  f^os.  4  and  5,  have  the  same  object  as  the  preceding  table; 
they  were  made  from  lime  of  another  burning.  No.  4  was  put  in  water  after 
twelve  hours  exposure  in  the  air,  without  being  reworked.  No.  5  was  re- 
worked without  water  after  twelve  hours,  and  put  in  water  twelve  hours  af- 
terward. If  there  is  any  advantage,  it  is  rather  in  favor  of  the  mortar  which 
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was  not  reworked}  but  8«ch  slight  dtffbreDcet  maj  be  regarded  as  nothing*        ,, 
We  can  conclude  only,  that  when  hjdrauiic  mortars  hare  been  well  mixed, 
which  is  the  case  when  thej  appear  homogeneous  to  the  eje^  nothing  will  be        „ 
gained  bj  any  farther  labour.    But  we  have  seen  bj  the  preceding  experi.        ^ 
ments,  that  if,  after  having  left  mortars  at  rest  for  some  time,  thej  be  worked 
np  anew  with  a  little  added  water^  increased  force  will  be  given  to  them.         ] 
Nos.  6  and  7  were  made  with  the  same  Obernai  lime.  Both  were  left  in  the 
air  for  twelve  hours  before  being  pot  in  water,  and  all  other  circumstances        [ 
were  the  same.     The  only  difference  being,  that  No.  6  was  made  into  thin, 
and  No.  7  into  stiff  mortar.    There  is  a  sensible  difference  in  the  resis*         ' 
tances:  and  that  both  are  feeble,  must  be  ascribed  to  their  being  both  made 
of  a  piece  of  inferior  lime.    The  result  is  in  opposition  to  the  opinion  of        ^ 
Mr.  Vicat,  for  at  the  conclusion  of  a  note  that  he  wrote  on  the  first  expe- 
riments that  I  published,  he  says:  <'Mr.  Treussart  affirms,  as  respects  the 
manipulation,  that  mortars  tempered  to  ordinary  consistency,  that  is  to  say, 
soft,  are  better  than  stiff  mortars.    This  implies  a  contradiction,  not  only  of 
facts  generally  observed  up  to  this  time,  but  also,  in  a  measure,  of  the  ob-         ' 
servatioDS  of  the  author  himself." 

I  announced  these  results  in  1823,  because  they  are  important  in  the 
manipulation  of  mortars,  and  were  furnished  by  my  experiments.    I  am        ^i 
fully  aware  they  are  in  opposition  to  the  opinion  generally  received;  but  I        ^' 
do  not  see  in  what  they  are  opposed  to  my  own  observations,  nor  does  Mr.        'i 
Vicat  inform  us.     They,  on  the  contrary,  coincide  with  all  that  precedes. 

We  have  seen,  in  fact,  that  mortars  gain  sensibly,  after  they  have  some-        'i 
what  hardened,  by  reworking  them  with  a  little  water.    We  have  also  seeoi        :: 
at  the  commencement  of  this  memoir,  that  fat  quick  lime,  reduced  to  thin       < 
paste  with  water,  is  capable,  for  a  long  time,  oi  absorbing  fresh  quantities       \ 
of  water.     Is  it  not  probable  then  that  it  is  the  same  with  hydraulic  lime?       % 
When  it  has  been  reduced  in  paste  to  the  consistence  of  common  mortar,        .■• 
it  is  possible  that  it  may  not  yet  have  absorbed  all  the  water  necessary  to       ^| 
convert  it  into  the  best  mortar.    It  is  possible  that  a  mass  of  mortar  put  in        4 
water,  may  absorb  but  a  small  quantity  in  consequence  of  its  prompt  indu-       jjt 
ration.     If  so,  it  is  not  astonishing  that  a  new  quantity  of  water  added  to 
a  mortar,  after  it  has  absorbed  the  first — or  that  a  mortar  made  more  fluid 
at  first,  should  give  the  best  results.     The  question  is  important,  because       );■, 
it  is  much  easier  to  mix  mortars  when  they  are  thin  than  when  they  are  stiff; 
and  there  results,  consequently,  a  considerable  savins.     I  was  bound  to  give        ., 
the  results  ^obtained  with  Obernai  lime,  in  order  to  draw  attention  to  them, 
and  engage  constructors  using  those  sorts  of  lime,  to  experiment  on  the  sub- 
ject.    All  the  mortars  made  at  Strasburg,  whether  for  works  in  water  or 
air,  were  made  of  the  consistence  of  common  mortars,  and  very  often » 
when,  from  any  cause,  they  had  somewhat  stiffened,  they  were  worked  up       , 
anew  with  a  little  water,  and  we  always  had  very  good  results. 

Experiment  No.  8  was  made  to  verify  an  important  fact  announced  by 
Mr.  Minard,  Engineer  of  Roads  and  Bridges.  He  states  that  by  burning  "^ 
the  lime  feebly,  so  as  to  leave  a  portion  ot  the  carbonic  acid  in  the  lime 
stone  after  burning,  a  very  good  hydraulic  lime  will  be  obtained.  I,  in 
consequence,  repeated  his  experiment,  taking  a  piece  of  fat  lime  stone  and 
placipg  it  in  the  kiln  above  the  tiles,  so  as  to  burn  it  but  partially.  I  satis- 
fied myself,  by  testing;  with  muriatic  acid,  that,  after  this  feeble  burning, 
the  piece  of  lime  still  contained  much  carbonic  acid:  but  it  had  also  lose  *^ 
so  great  a  portion,  that  on  throwing  water  on  it,  it  was  reduced  to  powder. 
I  made  mortar  with  this  lime — mixing  it  with  sand,  and  put  it  in  water; 
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b«t  we  ses  that  I  obtained  do  resilt:  at  the  end  of  a  year  the  mortar  was 
entirelj  soft. 

Eiperiflsent  No.  9  was  made  with  the  same  lime  and  sand  as  experiment 
No.  I(^  the  only  difference  being  that  No.  9  was  made  with  common  sand 
ioicsnttoral  state,  and  No.  10  with  the  same  sand  after  it  had  been  broken 
aprery  fine.  Both  mortars  were  composed  of  one  part  of  lime  in  paste  to  two 
»d  ihtif  parts  of  sand.  Many  constructors  think  that  coarse  sand  is  pre- 
fenbie  for  gross  masonry.  We  see,  however,  that  the  resistance  I  obtained 
vitk  comnion  sand,  not  coarse,  was  only  1 10  Itra.,  while  that  given  bv  mor* 
tar  made  <if  the  same  sand  after  it  had  been  pulyerised,  was  253  lbs.  I 
coofeis  that  this  result  surprised  me  greatly.  When  I  made  these  two  mor- 
tan,  which  were  pot  in  water,  1  made  two  others  of  the  same  kind  which  i 
left  in  the  air.  We  shall  see,  in  the  second  section,  that  the  mortar  made 
of  coiomon  sand  broke  under  a  weight  of  187  lbs.,  while  that  which  was 
oadeofthe  pnlverized  sand  supported  975  lbs.,  although  it  was  cracked. 
CoiDBioflly,  the  mortars  pot  in  water  have  given  me,  when  made  of  hydrau* 
lie  lime,  better  results  than  those  left  in  the  air.  I  am  induced,  therefore, 
to  think  that  No.  9  gave  a  result  so  feeble  in  consequence  of  some  circum- 
itioce  that  escaped  notice.  It  is  possible  that  the  mortar  was  cracked 
vitboit  ny  perceiving  it;  and  it,  therefore,  as  yet,  appears  to  me  doubtful 
tlietber  there  can  be  so  great  an  advantage,  as  I  find  in  these  two  experi*^ 
■onts,  in  making  mortar  of  fine  sand;  although  it  seems  certain  that  there 
ilia  advantage  in  the  case  of  hydraulic  limes,  in  making  mortar  of  line 
ud.    Mr.  Vicat  obtained  a  similar  result,  as  we  see  by  his  table  No.  XVL 

No.  11  was  made  of  one  part  of  fat  lime  in  paste  to  two  parts  of  an  un« 
vadied,  earthy  sand  used  at  Phaisborg.  No.  12  was  made  of  the  same  lime 
»d  the  same  sand  cleared  of  the  earthy  matter  by  washing.  The  washed 
nedgave  me  a  result  almost  double  that  afforded  by  the  earthy  sand.  It 
istii«refore  very  important  to  nse  clean  sand. 

We  find  in  vol.  VII,  of  the  Armalee  dee  ARna  a  discussion  between 
Mr.  Yicat  and  Mr.  Berthier,  as  to  the  cause  of  the  solidification  of  mortars. 
Mr.  Vicat  attributed  it  to  the  chemical  action  exercised  by  the  lime  on  the 
sliccoai  matter.  Dr.  John,  on  the  contrary,  had  established  in  principle, 
that  the  substances  mixed  with  lime  to  make  mortars,  and  which  he  de-> 
Hointtes  alloys,  (aiUagetJ  are  altogether  passive.  He  relates  that,  ac- 
cording to  his  experiments,  caustic  lime  attaches  neither  quartz,  nor  any 
«ther  Btooy  substance.  Mr.  Berthier,  who  has  examined  this  question,  says, 
**i  think,  with  Mr.  John,  that  the  alloys  perform  no  chemical  part  in  mor- 
^;  these  alloys  appear  to  me  to  have  the  effect,  1st,  of  diminishing  the 
CMttnption  of  lime;  2d,  of  regulating  the  shrinkage,  by  moderating  it, 
^iog  it  aniforra  and  preventing  cracks;  3d,  probably,  of  facilitating  des- 
Bcation  sod  the  regeneration  of  carbonate  of  lime,  and  hastening  the  indu- 
n^;  4th,  of  augmenting  the  solidity  of  mortars."  According  to  Mr. 
^kier,  the  molecules  of  the  alloy  contract  with  the  molecules  of  the  lime 
tt  ulberenee  more  or  less  strong.  If  this  adherence  be  less  than  that  which 
^tn  the  molecules  of  lime  to  each  other,  the  mortar  will  not  be  more  solid 
tbi  was  the  pure  hydrate:  it  will,  however,  cost  less,  it  will  harden  quicker^ 
ttd  will  be  less  subject  tocrack  in  drying,  which  is  of  itself  a  great  advan- 
bp.  But  if  the  force  of  adhesion  of  the  lime  be  less  than  the  force  with 
*kidi  it  adheres  to  the  alloy,  we  may  conceive  that  the  mortar  may  ac- 
^  more  tenacity  than  the  pure  hydrate;  and  this  is,  probably,  what  takes 
piles  la  mortars. 

Other  philoaophers,  and  several  engineers,  hare  thought  that  the  solidifi- 
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G«tion  of  mortars  was  owio^  to  the  lime  passing  again  to  the  state  of  car* 
bonate,  bj  absorbing  carbonic  acid  from  the  air.    1  his  opinion  cannot,  how- 
ever, be  sustained;  for  we  know  that  carbonic  acid  penetrates  only  verj 
slowlj  into  the  portion  of  hydrate  of  lime  which  is  exposed  to  the  air.  Very 
large  masses  of  mortar,  plunged  into  water,  will  sometimes  acquire  com- 
plete hardness  in  three  or  four  days,  while  other  mortars  containing  the 
same  quantity  of  lime,  and  placed  in  the  same  circumstances,  often  take        ^ 
more  than  a  month  to  indurate.     Mr.  Darcet  analysed  the  mortar  from  the        ^ 
Bastile,  and  found  the  lime  had  only  half  the  carbonic  acid  required  to  sat-        ^ 
urate  it.    Mr.  John  analysed  several  ancient  mortars  that  were  very  hard,         ^ 
and  found  a  much  smaller  proportion  of  carbonic  acid.     Besides,  it  by  no 
means  follows  that  all  the  carbonic  acid  found  in  old  mortars,  has  been        .^ 
absorbed  by  the  lime:  for  we  know  from  experience  that  it  is  difficult  to        ' 
disengage  all  the  carbonic  acid  from  lime  by  calcination.    The  lime  we 
use  in  our  constructions  often  contains  a  great  deal;  and  it  is  not,  therefore, 
surprising  that  the  analyses  of  old  mortars  show  a  great  difference  in  this       ^ 
respect.    The  following,  moreover,  is  a  proof  that  the  absorption  of  carbo- 
nic acid  has  no  influence  on  the  induration  of  mortars,  at  least  in  the  be- 
ginning.   I  took  hydraulic  lime  and  reduced  it  to  the  state  of  hydrate  with 
distilled  water,  making  a  rather  thick  paste,  which  I  placed  at  the  bottom       J 
of  a  phial;  I  then  filled  the  phial  with  distilled  water  and  corked  it  tightly;       ;^ 
and  when  the  lime  was  so  much  stiffened  as  not  to  run,  I  inverted  the  hot-       ^ 
tie,  (still  corked,)  placing  the  mouth  in  a  vessel  full  of  water.    I  repeated 
the  experiment  with  mortar  made  of  hydraulic  lime  and  sand,  and  with       ^■\ 
another  mortar  of  fat  lime  and  trass.    These  three  substances  hardened  as 
quickly  as  if  they  had  been  put  in  water  which  was  in  contact  with  the  air.       '' 
Being  deprived  of  all  communication  with  the  air,  we  cannot  ascribe  the 
hardening  to  carbonic  acid.     The  surface  of  several  old  mortars  exposed  to 
the  air  has  been  observed  to  have  passed  to  the  state  of  carbonate;  but  only 
for  a  small  depth,  and  it  requires  several  centuries  to  produce  even  this 
change.     The  induration  of  mortars  cannot,  therefore,  be  attributed  to  the 
regeneration  of  carbonate  of  lime. 

The  reasons  given  by  Mr.  Vicat,  and  Mr.  Berthier,  on  the  question 
whether  there  is,  or  is  not,  a  combination  of  lime  with  the  substances  united 
with  it  to  form  mortars,  not  appearing  to  me  to  be  conclusive,  I  shall  offer      "■  j 
my  own  opinion  on  this  subject,  so  important  as  regards  the  theory— pre-      '^ 
sen  ting  some  facts  in  support  of  my  views.  v 

To  account  for  the  solidification  of  mortars  in  water,  it  seems  to  be  ne-     '•%{ 
cessary  to  divide  them  into  two  distinct  classes;  those  composed  of  hydrau-      *  q 
lie  lime  and  sand,  and  those  composed  of  fat  lime  and  puzzalona,  or  some     m, 
analagous  substance.     As  to  mortars  made  of  hydraulic  lime  and  sand,  it  is 
not  at  all  necessary  to  suppose  that  there  is  a  chemical  combination  between 
those  two  substances,  for  we  have  seen  by  the  first  tables  that  the  hydraulic 
limes,  alone,  when  they  are  reduced  to  paste,  harden  promptly  in  water      ,. 
without  it  being  necessary  to  mix  any  substance  with  them.     We  might  be     , 
led  to  believe  that  there  was  a  combination  between  hydraulic  lime  and  sand 
by  experiments  Nos.  9  and  10,  of  table  No.  XXIX,  which  prove  that  the       - 
strongest  resistance  is  given  by  fine  sand;  but,  on  the  other  hand,  the  facts     ^,^ 
cited  by  Mr.  John,  who  found  that  sand  was  not  attached  by  quick  lime,     l^_ 
and  the  reasons  given  by  Mr.  Berthier,  lead  to  the  belief  that  there  is  no     ^^ 
such  combination.     To  explain  the  hardening  of  mortars  made  of  hydrau-      ^^ 
lie  lime,  it  is  not  necessary  to  suppose  that  it  combines  with  the  sand, 
since  this  lime  hardens  when  alone  in  the  water.    It  remains  then  to  ex-     '.} 
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plain  why  hydraulic  lime,  itself,  should  harden  in  water.  I  will  obserTe, 
on  this  point,  that  this  particular  linie  is  a  combination  of  lime  and  a  cer- 
tain quantity  of  argil,  by  means  of  calcination;  it  is  a  substance,  therefore, 
altogether  different  from  lime,  and  it  has  acquired  new  properties  that  the 
lime  had  not:  lime  dissolves  in  water,  while  good  hydraulic  lime  does  not. 

We  know  that  when  we  mix,  in  certain  proportions,  soda,  or  potash, 
which  are  opaque,  and  soluble  in  water,  with  silex,  which  is  also  opaque,  and 
heat  the  mixture,  we  obtain  a  new  substance,  which  is  transparent  and  in- 
soluble in  water,  and  which  is  called  glass.  It  is  not,  therefore,  astonish- 
ing that  lime  mixed  with  a  little  clay  and  heated,  should  produce  a  new 
ButMtance  that  will  harden  in  water,  while  lime  alone  wilt  remain  soft. 
Although  we  give  to  this  compound  the  name  of  hydraulic  lime,  it  ought,  in 
fact,  to  be  regarded  as  a  substance  altogether  different  from  lime;  it  is  a 
new  body  with  new  properties. 

As  to  hydraulic  mortars  made  of  fat  lime  and  pozzalona,  or  other  anala- 
gous  substance,  I  do  not  see  that  the  hardening  in  water  can  be  explained 
without  supposing  a  combination  between  the  fat  lime  and  the  puzzalona; 
for  this  lime,  put  alone  in  water,  or  mixed  with  sand,  remains  always  soft. 
To  prove  the  truth  of  this  explanation,  I  made  the  following  experiment:  I 
took  a  mortar  composed  of  one  part  of  lime  made  from  white  marble,  and 
two  parts  of  puzzalona,  which  mortar  had  been  one  year  in  water.  From 
the  centre  of  this  mortar  I  took  a  piece  which  I  reduced  to  very  fine  powder, 
potting  the  powder  in  a  vessel  which  I  then  filled  with  distilled  water.  But 
we  know  that  if  fat  lime  be  put  in  water,  the  water  will  dissolve  ^^  of  its 
weight  in  a  few  minutes.  Nevertheless,  after  twenty-four  hours,  the  dis- 
tilled welter  had  no  portion  ol  the  lime.  I  satisfied  myself,  on  the  other 
hand,  that  the  lime  of  the  mortar  had  not  passed  to  the  state  of  carbonate: 
becauiie,  on  throwing  muriatic  acid  on  the  powdered  mortar,  there  was  very 
little  efTervescence.  The  lime  had  not  therefore  passed  to  the  state  of  car- 
bonate, and  still  it  would  not  dissolve  in  water,  which  could  only  proceed 
from  its  state  of  combination  with  the  puzzalona. 

1  communicated  this  fact  nearly  two  years  ago  to  Mr.  Berthier,  giving 
him  a  little  of  the  pulverized  mortar  which  I  used  in  my  experiment, 
and  he  obtained  the  same  result  that  I  did.  I  will  add  that  I  made  some 
hydraulic  mortar  by  mixing  one  part  of  fat  lime  measured  in  paste,  with 
two  parts  of  puzzalona;  one  portion  of  this  mortar  I  placed  at  the  bottom  of 
a  glass,  and  covered  it  immediately  with  water;  the  other  portion  was  also 
placed  in  the  bottom  of  a  glass,  but  was  not  covered  with  water  till  after 
the  lapse  of  twelve  hours.  A  strong  pellicle  of  carbonate  of  lime  formed 
all  over  the  surface  of  the  water  which  had  been  pot  on  the  fresh  made 
mortar,  while  in  the  case  of  the  mortar  that  had  been  twelve  hours  in  the 
air  before  being  covered,  there  was  only  a  light  pellicle  of  carbonate  of  lime 
on  portions  of  the  surface  of  the  water;  more  than  half  the  surface  of  the 
water  was  without  any  pellicle.  This  experiment  proves  that  lime  com- 
bines very  promptly  with  puzzalona. 

The  hardening  of  hydraulic  mortars  in  water  may  be  explained,  then,  in 
the  following  manner:  if  the  mortar  be  made  of  hydraulic  lime  and  sand, 
this  last  substance  appears  to  be  in  a  passive  state;  the  induration  of  mor- 
tar takes  place  because  hydraulic  lime  hardens  of  itself  in  water— this 
being  a  property  resultioe  from  the  state  of  combination  of  a  small  quantity 
of  clay  with  the  lime.  If  the  proportion  of  lime  be  too  much  forced,  a  good 
hydraulic  lime  will  no  longer  be  obtained.  A  similar  effect  occurs  in 
makiog  glass:  if  the  quantity  of  soda  or  potash  be  too  much  forced,  the  re- 
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suit  is  nearly  a  deliqaesceDt  compoand.  When  hjdrattlic  lime  is  made  of 
fat  lime  and  piizzalona,  the  hardening  takes  place  because  there  is  brooght 
about  a  combination  of  fat  lime  and  puzzalona  in  the  moist  wajr«  In  this 
case — that  the  combination  maj  work  welly  it  is  requisite  that  the  puzza- 
lona be  in  greater  proportion  than  the  lime. 

There  is  always  a  reduction  of  volume,  in  making  mortars,  on  the  ming- 
ling of  the  constituents.  1  have  endeavored  to  measure  this  diminution  by 
experiments  on  a  large  scale.  First,  four  heaps,  composed  each,  of  10.60 
cubic  feet  of  Obernai  quick  lime,  and  21.20  cubic  feet  of  sand— making 
altogether  127.20  cubic  feet,  became  reduced  by  manipulation  to  101.71 
cubic  feet  of  mortar  of  ordinary  consistence:  the  volume  diminished  there- 
fore in  the  ratio  of  1.00  to  0.80— -^ihat  is  to  say,  was  lessened  0.20.  In  a 
second  experiment,  fifty  eight  heaps,*  composed  each  of  10.602  cubic  feet 
of  quick  lime,  and  26.505  cubic  feet  of  sand,  forming  together  a  volume  of 
2152.21  cubic  feet,  produced  1779.955  cubic  feet  of  mortar.  The  primi- 
tive volume  diminished,  therefore,  in  the  ratio  of  1.00  to  0.822— that  is  to 
say,  was  lessened  0.178.  According  to  the  first  experiment,  the  reduction 
was  one  fifth:  and  in  the  second,  where  there  was  more  sand,  it  was  about 
one  sixth.  These  facts  will  be  useful  in  making  analyses,  to  determine 
prices. 

Mr.  Lacordaire,  Engineer  of  Roads  and  Bridges,  engaged  on  the  canal 
of  Bourgogne,  has  announced  that  he  has  obtained  good  hydraulic  mortars 
by  the  following  means*  He  burnt  hydraulic  lime  stone  but  partially,  and 
slaked  it  by  immersion.  The  portions  the  roost  burned  fell  to  powder)  and 
the  lime  thus  furnished  he  used  by  mixing  it  with  sand,  and  with  the  por- 
tion of  the  lime  stone  that  did  not  slake;  which  portion  he  pulverized  and 
used  as  a  cement.  There  has  been  established,  at  Pouilly,  a  manufactory 
of  this  substance,  to  which  the  name  of  Pouilly  cement  has  been  given;  and 
as  a  cement,  it  is  mixed  with  fat  lime.  We  see  that  Mr.  Lacordaire  has 
applied  to  hydraulic  lime,  a  process  analagous  to  that  which  Mr.  Minard 
proposed  for  fat  lime  stone,  and  which  in  our  trials  gave  no  results,  as  may 
be  seen  page  80. 

I  procured  two  specimens  of  the  hydraulic  lime  stone  of  Pouilly,  and  also 
a  piece  of  the  half  burnt  lime  of  which  the  cement  of  that  name  is  made. 
One  of  these  lime  stones  is  a  distinct  blue,  and  the  other  of  an  ash  colour. 
The  piece  of  half  burnt  lime  was  of  a  brown  colour,  and  had  been  out  of  the 
kiln  about  six  months.  I  made  with  this  half  burnt  lime  the  following  es- 
says: I  detached  a  piece  on  which  1  poured  water;  there  was  no  heat  given 
out,  and  it  did  not  fall  to  powder.  I  then  put  a  piece  in  muriatic  acid  di- 
luted with  a  little  water;  there  was  considerable  disengagement  of  carbonic 
acid,  and  it  dissolved,  leaving  a  residue  of  about  one  fiUh,  which  was  clay 
mixed  with  a  little  red  oxide  of  iron.  I  reduced  the  piece  still  left,  to  a 
very  fine  powder,  and  made  therewith  the  following  experiments:  I  first 
mixed  one  part  of  fat  lime  measured  in  paste,  with  two  parts  of  this  powder. 
After  having  well  mixed  the  whole  with  a  little  water,  to  bring  it  to  the 
consistence  of  sirup,  I  placed  it  in  the  bottom  of  a  glass.  One  hour  after- 
ward 1  was  obliged  to  cover  it  with  water,  because  it  became  consistent. 
Twelve  hours  after  being  covered  with  water,  it  was  completely  hard.  I 
made  a  second  experiment  by  reducing  the  powder,  alone,  to  paste  with 
water,  and  in  an  hour  after  htxn^  placed  in  the  bottom  of  a  glass,  it  was 
covered  with  water;  at  the  end  of  twelve  hours  the  induration  of  this,  also, 

*ln  the  original,  it  is  53  heaps,  which  must  be  a  mispriat,  as  it  requires  58  heaps  to 
make  up  the  quantity  of  3152.21  cubic  feet.— TVans. 
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was  complete.  Lastly,  I  made  a  third  experiment  with  one  part  of  fat  lime 
and  two  parts  of  this  powder,  as  in  the  first  essay;  but  I  added  no  more 
water  than  was  requisite  to  reduce  the  mixture  to  a  thick  paste,  and  I  left 
it  in  the  air$  it  hardened  with  as  much  promptitude  as  plaster  of  Paris:  and 
fifteen  days  afterwards  it  appeared  to  possess  rery  great  hardness.  It  will 
be  possible,  perhaps,  to  substitute  this  substance  for  plaster  adyantageously^ 

It  results  from  the  essays  just  given,  that  this  matter  reduced  to  paste 
with  a  little  water,  hardens  in  water,  and  in  the  air,  with  great  proroptl- 
tode;  and  that,  employed  in  powder  with  fat  lime,  in  the  manner  of  puzza- 
lonas,  an  equally  prompt  hardening  is  obtained.  It  appears  to  me  that  the 
name  cement  given  to  this  substance  is  not  suitable;  for  it  is,  realty,  a  sub- 
carbonate  of  hydraulic  lime,  that  is  to  say,  an  hydraulic  lime  but  little  burnt, 
and  containing,  consequently,  much  carbonic  acid.  I  may  here  observe 
that  if  we  mix  une  part  oi  fat  lime  with  two  parts  of  good  hydraulic  lime 
reduced  to  powder,  this  mixture  will,  equally,  harden  in  water,  without  our 
being  authorized  to  say  that  this  powdered  hydraulic  lime  is  cement.  This 
name  belongs  only  to  the  powder  of  burnt  clays;  it  i«  possible,  however, 
that  usage  will  preserve  to  this  substance  the  name  of  cement,  siaee  it  is 
used  in  the  same  manner  as  cement. 

The  fine  observation  of  Mr.  Lacordaire  opens  a  new  field  as  to  hydrau- 
lic mortars.  It  will  be  very  important  to  ascertain  the  tenacity  of  this  sub* 
stance;  for  we  have  seen  by  the  Boulogne  pebbles,  and  by  several  other 
mortars,  that  those  which  harden  rery  quickly  do  not  offer  a  great  resist- 
ance. We  have  seen  by  table  No.  HI,  ttiat  several  hydranlic  limes,  well 
burned  and  reduced  to  paste  with  water,  have  given,  alone,  greater  resist- 
ance than  when  mixed  with  sand.  The  great  promptitude  of  induration  of 
these  slightly  burned  limes  merits  particular  attention.  To  judge  accu- 
rately of  this  new  mode  of  employing  hydraulic  limes,  it  will  be  necessary 
to  make  comparative  experiments,  first  of  the  same  lime  stones,  both  slightly 
burned  and  thoroughly  burned,  made  into  paste  with  water;  afterward  by 
mixing  them  with  a  great  quantity  of  sand;  lastly,  the  lime  but  slightly 
burned  should  be  used  as  cement  with  fat  lime  and  with  hydraulic  lime, 
and  with  each  of  these  kinds  of  lime  united  to  sand.  The  hardening  of  the 
several  mixtures  should  be  compared;  and  at  the  end  of  a  year  they  should 
be  submitted  to  rupture,  to  determine  their  tenacity.  Supposing  that  one 
part  of  fat  lime,  mixed  with  two  parts  of  lightly  burned  hydraulic  lime  used 
as  cement,  should  give  a  resistance  equal  to  that  afforded  by  mortar  com- 
posed of  the  same  hydraulic  lime  well  burned  and  two  parts  of  sand,  it  will 
then  be  necessary  to  examine  which  of  these  two  processes  is  the  cheapest. 

In  the  first  case  lime  only,  which  is  a  dear  substance,  i«  used;  but  the 
hydraulic  lime,  which  composes  two-thirds  of  the  mortar,  being  much  less 
burned,  requires  less  fuel,  at  the  same  time  that  it  requires  a  good  deai  of 
labour  to  pulverize  if.  We  see,  then,  that  it  is  by  comparing  the  expense, 
with  the  resistance,  of  mortars,  that  we  can  fix  upon  the  process  to  be  adopt- 
ed. There  are  circumstances,  undoubtedly,  where  it  is  important  to  secure 
a  speedy  induration;  but  in  ordinary  cases,  there  is  no  inconvenience  in 
waiting  eight  or  ten  days  to  allow  the  concrete,  or  mortar,  to  take  sufficient 
hardness.  It  is  to  be  presumed  that  we  shall,  ere  long,  have  experiments 
which  will  show  us  whether  this  new  mode  of  employing  hydraulic  lime 
presents  advantageous  results,  as  respects  the  tenacity  of  mortars.  In  those 
places  where  good  hydranlic  lime  is  found,  it  is  very  important  that  the  ex- 
periments^ of  which  1  have  spoken,  should  be  made. 

I  have  said  that  the  half  burned  lime  which  I  used  as  cement,  had  been 
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calcined  for  six  months;  and  that  I  obtained,  nevertheless  a  prompt  indu- 
ration.  That  might  be  owing  to  its  being  still  a  stone,  and  that  the  air 
could  not  penetrate  to  the  interior.  It  will  be  important  to  ascertain  whether 
this  lime  will  preserve  its  energj  thus  long,  when  reduced  to  powder.  It 
will  be  equally  necessary  to  know  if  it  be  indiflferent  whether  this  lime  be 
plunged  in  water  as  soon  as  it  is  burned ;  or  if  it  be  preferable  to  half  burn 
the  whole  kiln,  so  that  it  shall  receive  no  water  until  it  comes  to  be  mixed 
into  mortar  with  thorough  burned  lime. 

We  find  in  the  Yil  volume  of  the  Journal  des  Mines^  the  analysis,  made 
by  Dr.  John,  of  several  old  mortars;  and  by  Mr.  Berthier  of  several  lime 
stones.  I  will  terminate  his  article  by  the  exposition  of  these  analyses  in 
the  following  tables. 

Analysis  by  Dr.  John  of  several  Mortars. 


Carbonic  acid 

Mortars  in  air. 

Hydraulic  mortars. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.0600 

0.0575 

0.0175 

0.0500 

0.0900 

0.1200 

0.00500.0225|o.0225| 

Lime  in  the  state 

of carbonate 

0.0800 

0.0781 

0.0260 

0.0663 

0.1194 

0.1591 

0.0070 

0.0296 

0.0298 

Lime  combined 

with  other 

sab  stances 

o.oiro 

0.0451 

0.0665 

0.0207 

0.0322 

0.0809 

0.0305 

0.0395 

0.2977 

Combined  silez 

0.0100 

0.0115 

0.0375 

0.0125 

0.0025  0.0026 

0.02000.0035 

0.0800 

Quarts  and  sand 

0.8000 

0.8010 

0.7850 

0.8375 

0.6884  0.5600 

0.7750  0.8950 

0.3500 

Alumine — oxide 

of  iron 

0.0275  0.0275 

Water    . 

0.0330 

0.0088 

0.0675 

0.0130 

0.0400,'0.0500 

0.1625  0.0100 

0.2400 

1.0000 

1.0000 

1.0000 

1.0000 

1. 0000 J  .0000 

1.00001.0000 

1.0000 

1.  Mortar  one  hundred  years  old,  from  the  exterior  joints  of  St.  Peter's, 
at  Berlin. 
£.  Mortar  a  hundred  years  old  from  the  interior  joints  of  the  same  church. 

3.  Mortars  six  hundred  years  old,  from  a  covered  (encombree)  founda- 
tion of  the  same  church. 

4.  Mortar  six  hundred  years  old,  from  the  walls  of  the  Cathedral  of 
Brand  eburg. 

5.  Roman  mortar,  from  the  wall  of  a  tower  built  at  Cologne  under  Agrip- 
pa  in  the  first  century  of  the  Christian  era. 

6.  Roman  mortar  from  a  tower  built  by  Agrippa. 

It  appears  that  in  these  last  two  mortars  the  portion  of  lime  not  satura- 
ted with  carbonic  acid  is  combined  with  the  alumine. 

7.  Mortar  three  hundred  years  old,  from  the  outside  wall  of  the  old  cas- 
tle of  Berlin. 

8.  Old  Roman,  hydraulic  mortar. 

9.  Mortar  from  Treves  four  years  old. 

We  see  by  the  above  table  that  none  of  these  mortars  contain,  by  a  no- 
table quantity,  the  portion  of  carbonic  acid  required  to  saturate  the  lime; 
since  according  to  the  analysis  of  page  £30,  vol.  xx,  lime-stone  contains,  or- 
dinarily, S3  per  cent  of  carbonic  acid.  Mortar  No.  5,  for  example,  which 
was  nearly  two  thousand  years  old,  contained  only  about  IS  per  cent;  and 
it  is  to  be  noticed,  as  I  have  already  said,  that  the  lime,  as  we  use  it  in  our  con- 
structionsy  is  never  completely  deprived  of  this  acid.     We  notice  also  that 
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the  hydraulic  mortars  are  those  which  contain  the  least  carbonate  of  lime. 
Andlastlj  that  a  part  of  the  lime  is' found  united  chemicallj  with  other 
substances,  such  as  silez  alumine,  and  iron,  and  perhaps  with  all  three  at 
the  same  time.  These  substances  appear  to  be  combined  with  the  lime  by 
calcination. 

Idme  produced  by  different  calcined  limestones^  yielding  common  lime  accord- 
ing  to  the  analysis  of  Mr.  Berthier. 


Ume 

Magnesia 

Clay 

Oxifle  of  iron  &c. 

Fat  Lime.                           | 

If  eagre  Lime.     1 

1 

2 

3 

4 

5 

6 

7 

8 

0.964 
0.018 
0.018 

0.954 
0.018 
0.028 

0.972 
0.000 
0.028 

0.935 
0.010 
0.040 
0.015 

0.916 
0.015 
0.069 

0.860 
0.090 
0.050 

o  pp 

0.600 
0.262 
0.000 
0.138 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.  Limestone  of  the  fresh  water  formation  of  Chateau— Landon  near 
Nemours;  compact,  yellowish,  a  little  cellular,  sonorous;  yields  very  fat 
lime. 

2.  Limestone  of  Saint-Jaques;  compact,  yellow,  texture  somewhat  sac- 
charoidal;  it  forms  the  base  of  the  Jura  mountains;  makes  a  very  greasy 
lime  which  hardens  but  slowly. 

3.  Lower  marine  limestone  {calcaire  grossier)  of  Paris:  gives  very  greasy 
lime. 

4.  Limestone  which  forms  the  roof  of  the  iron  mine  of  La  Youlte  (Ar- 
diche;)  compact,  yellowish  white:  containing  shells  which  prove  it  to  be 
contemporaneous  with  the  Jura  limestone,  specific  gravity  2.67:  gives  very 
good  fat  lime. 

5.  Limestone  of  Lagneux  (Ain:)  compact,  of  alight  yellowish  gray;  af- 
fording fat  lime  which  is  much  used  at  Lyons. 

6.  Fresh  water  limestone  of  Yichey  (Allier:)  compact,  cellular,  yellow- 
ish white,  gives  very  good  lime,  but  not  very  greasy. 

7.  Limestone  of  the  neighbourhood  of  Paris,  which  appears  to  belong  to 
the  fresh  water  formation:  compact,  yellowish;  gives  meagre  lime,  but  not 
hydraulic. 

8.  Secondary  limestone  of  Yillefranche  (Aveyron:)  lameller,  of  an 
ochery  colour,  the  lime  obtained  in  an  experiment  on  a  small  scale  was 
very  meagre  without  being  hydraulic. 

Limes  produced  by  different  limestones^  yielding  hydraulic  lime  according 
to  the  analysis  of  Jkr*  Berthier. 


Lime 
Magnesia 
Clay 

Oxide  of  iron 
&c 

Moderately  UydrauUc        1 

Very  Hydraulic, 

1 

2 

3 

4 

5 

6    1     7    ( 

8 

9 

10 

11 

0.870 
0.040 
0.090 

0.830 
0.070 
0.100 

0.840 
0.025 
0.135 

0.820 
0.015 
0.165 

0.820 
0.015 
0.165 

0.745 
0.035 
0.220 

0.688 
0.060 
0.252 

0.740 
0.020 
0.170 

0.070 

0.683 
0.020 
0.240 

0.057 

0.700 
0.010 
0.290 

0.746 
0.160 
0.078 

0.016 

1.000 

1.000 

1.000 

1.000 

1.000 

11.000 

1.000 

1.000 

1.000 

1.000 

1.000 
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1.,  Limegtone  of  Vougny  (Loire;)  sub  laniellary  yellowish,  filled  with 
ammonites  and  other  shells;  yields  very  good  lime  which  sets  in  water. 

2.  Limestone  of  Saint-Germain  (Ain;)  compact,  deep  gray,  veined  with 
white  carbonate  of  lime;  lamellar,  and  penetrated  with  gryphites,  &€.,  at 
Lyons  this  lime  is  used  for  hydraulic  works. 

3.  Limestone  of  Chaunay  near  Macon;  compact,  finegrained,  yellowish 
white,  it  is  of  the  secondary  formation:  this  lime  is  hydraulic. 

4.  Limestone  of  Digne  (Jura;)  compact,  penetrated  with  plates  of  calc- 
spar  {iamelleo  de  ealcaire)  and  containing  a  great  number  of  grypbites,  of 
a  deep  gray,  this  lime  is  hydraulic. 

4.  Limestone  which  accompanies  the  preceding,  and  which  possesses  the 
same  properties;  compact,  of  a  grain  almost  earthy^  of  a  clear  gray. 

6.  Secondary  limestone  of  Nimes  (Gard;)  compact,  yellowish  gray;  af- 
fords a  hydraulic  lime  which  is  there  considered  of  excellent  quality. 

7.  Lezoux  lime  (Puy-de-Dome;)  made  of  a  fresh  water  calcareous  marie; 
it  is  said  to  be  excellent^  they  are  in  the  habit  of  slaking:  it  by  leaving  it 
in  heaps  in  the  air,  after  having  moistened  it:  it  produces  a  copious  jelly 
with  acids. 

8.  Compact  limestone  of  an  unknown  locality;  gives  very  good  hydranlic 
lime. 

9.  Secondary  limestone  of  Metz  (Moselle;)  compact,  of  a  grain  almost 
earthy,  of  a  bluish  gray  more  or  less  deep:  the  lime  it  affords  is  known  to 
be  very  hydraulic. 

10.  Calcareous  marie  of  Senonches,  near  Dreax  (Eure-et-Loir;)  compact 
very  tender,  may  be  diffused  through  water  like  clay,  but  does  not  fall  to 
powder  when  burnt.  This  substance  is  not  like  the  limestones  which  have 
an  earthy  fracture,  a  mixture  of  carbonate  of  lime  and  clay.  It  leaves  in 
acids  a  mealy  residue,  soft  to  the  touch,  which  contains  only  a  trace  of 
alumine,  which  dissolves  in  liquid  caustic  potash  even  when  cold,  and  which 
comports  itself  in  all  respects  like  silex  which  has  been  separated  from  com* 
bination:  nevertheless  it  is  certain  that  this  substance  exists  in  the  Senon- 
ches lime  only  in  the  state  of  mixture:  because,  by  operating  with  great 
care,  we  find  by  analysis,  that  the  proportion  of  carbonic  acid  is  exactly 
that  which  is  necessary  to  saturate  the  lime.  I  have,  before,  in  some  vari* 
eties  of  carbonate  of  magnesia  (magndsie  carbonaUe,)  encountered  silex  so- 
luble in  alkalis,  although  not  in  combination,  but  have  never  found  it  in  car- 
bonate of  lime.  The  Senonches  lime  is  very  well  known:  it  is  much  used 
at  Paris:  it  hardens  more  promptly,  and  acquires  greater  hardness  than 
Aletz  lime:  it  dissolves  in  acids  without  leaving  the  least  residue.  (What 
Mr.  Berthier  says  here  of  this  lime  is  very  remarkable  and  deserves  to  fix 
attention  on  this  particular  kind  of  lime.) 

11.  A  mixture  of  four  parts  of  chalk  from  Meudon  and  one  part  of  Pas- 
sy  clay  (in  volume,)  which  Mr.  Saint-Leger  uses  to  make  the  artificial  hy- 
draulic lime  of  Pans. 

If  we  compare  the  common  limes  of  the  first  table,  above,  with  the  hy- 
draulic limes  of  the  second,  we  shall  see,  1st.  that  the  latter  contains,  in 
general,  much  more  clay  than  the  former:  2d.,  that  several  limes  contain 
more  than  two-tenths  of  magnesia,  without  being  hydraulic,  while  they  be- 
come eminently  so,  when  they  contain  the  same  quantity  of  clay:  3d.,  that 
almost  all  the  common  limes  contain  a  small  portion  of  clay.  We  see  that 
No.  5  of  the  common  limes  contains,  within  one  thousandth  as  much  clay 
as  No.  2,  of  limes  moderately  hydraulic:  it  is  probable  that  these  two  limes 
have  about  the  same  degree  of  hydraulic  property,  bat  that  it  is  weak.    It 
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ivonld  be  interesting  to  know  the  resistance  of  the  mortars  made  of  all  the 
limes  contained  in  the  above  two  tables.  It  is  only  by  determining  the  te- 
nacity of  mortars  made  of  limes  of  which  the  composition  is  well  known 
that  we  can  adjust  the  composition  and  proportion  of  clay  so  as  to  produce 
the  best  hydraulic  limes. 


AanoLE  vm. — (^  Sand,  and  Hydraulic  Sand{Arint8.) 

Sands  are  classed  relatively  to  their  constituent  parts:  thus  there  are  sili- 
ceous sands,  granitic,  calcareous  sands,  &c.,  some  sands  result  from  the 
slow  decomposition  of  rocks  of  the  same  nature.  Sometimes  they  are  mix- 
ed; and  it  often  happens  that  they  contain  several  metallic  substances — prin- 
cipally  iron. 

The  difterent  revolutions  that  the  earth  has  undergone  have  caused  con- 
siderable deposits  of  sand  in  places  where  there  are  now  no  water  courses; 
and  even  at  great  elevations.  On  certain  coasts  there  are  extensive  col- 
lectiuDS  of  sand,  which  the  French  calls  dunes;  these  are  heaped  up  by  the 
winds.  Rivers  transport  a  great  deal  of  sand,  and  their  shores  are  some 
times  covered  with  it.  Sands  are  often  mixed  with  vegetable  earth.  In 
this  case  they  are  not  proper  for  mortar.  To  be  suitable  to  this  end,  they 
should  be  almost  perfectly  free  from  earthy  matter.  When  on  the  subject 
of  mortars  exposed  in  the  air,  I  shall  point  out  a  very  simple  means,  that 
I  have  used  for  several  years,  of  freeing  sands  from  the  earth  they  con- 
tain. 

Constructors  distinguish  sands  into  river  sand^  sea  sand  and  pit  sand. 
This  last  is  found  in  the  great  deposits  mentioned  above:  it  bears  the  name 
of  fossil  sand^  also:  its  grain  is  generally  more  angular  than  that  of  sea  sand 
or  river  sand.  All  these  sands  contain  the  same  elements.  Siliceous,  or 
granitic  sand,  or  a  mixture  of  the  two,  are  most  common:  calcareous  sands 
are  most  rare. 

Yitruvius,  and  others  after  him,  thought  ihut  fossil  or  pit  sand  was  the 
best  for  making  mortar.  Belidor  thought,  on  the  contrary,  that  river  sand 
was  preferable.  Mr.  Rondelet  has  since  made  experiments  which  appear 
to  establish  that  pit  sand  is  better  than  river  sand. 

I  purposed  examining  whether,  in  fact,  there  was  much  difference,  in 
making  mortars  of  one  sand  rather  than  of  another:  but  I  quitted  Stra&« 
burg  before  I  could  apply  myself  to  the  subject.  Nevertheless,  some  facts, 
of  which  1  shall  speak  when  on  the  subject  of  mortars  exposed  to  the  air, 
lead  roe  to  believe  that  the  divergence  of  opinions,  as  to  which  are  the  best 
sands,  results  from  the  experiments  having  been  made  with  sand  more  or 
less  fine,  or  more  or  less  earthy.  The  experiments  cited  page  81,  show 
tliat  earth  mixed  with  sand  is  very  injurious  to  mortars.  But  the  authors 
quoted  above  do  not  say  whether,  before  making  these  experiments  with  pit 
and  river  sand,  they  took  care  to  wash  both  of  them.  If  they  did  not 
wash  them,  the  superiority  which  they  found  to  belong  to  either,  may 
have  been,  on  one  hand,  due  to  the  greater  freedom  from  earthy  matters 
of  the  better  sand  of  the  two,  and  on  the  other,  to  the  greater  nneness  of 
the  particles.  My  results  were  obtained  with  granite  sand,  and  it  remains 
to  be  ascertained  whether  they  would  have  been  the  same  with  other  kinds 
of  sand.  The  question  is  important,  and  should  be  examined  with  care. 
A  species  of  fossil  sand  has  lately  been  discovered,  which  is  very  remark- 
able: the  knowledge  of  this  singular  substance  is  due  to  Mr.  Girard  de 
Caudemberg,  Engineer  of  Roads  and  Bridges.     This  Engineer  published, 

8* 


Digitized  byVjOOQlC 


90        Practical  and  Theorttieal  Mechanics  and  Chemistry. 

ID  1827,  a  Terj  interesting  notice  of  this  subject,  which  cannot  fail  io  pro* 
dace  important  results.  I  will  state  succinctly  the  principal  facts  con- 
tained in  this  notice^  and  I  will  add  some  observations  that  have  been  made 
since. 

««Therc  exists"  says  Mr.  Girard,"  in  the  valley  of  the  river  Isle,  fossil 
sands  of  which  the  colour  varies  from  redish  brown  to  yellowish  red  and 
even  ochre  yellow.  They  are  called  ^arSneSj*  which  denomination  we  shall 
preserve  in  this  notice,  to  distinguish  them  from  common  sands.  These 
sands  are  often  used  alone,  as  mortar,  in  walls  of  enclosures  and  of  houses; 
and  as  they  have  the  property  of  making  a  paste  with  water,  and  as  they 
shrink  less  than  clay,  they  are  very  proper  for  this  kind  of  construction: 
they  represent  in  this  case  a  piai^  which  acquires  hardness  and  resists  in- 
clemencies. But  the  proprietors  of  the  mills  on  the  river  Isle,  in  the  de- 
partment Gironde,  discovered  by  accident  a  quality  in  the  arenea  much 
more  important  and  worthy  of  serious  attention;  they  use  it  with  common 
lime  more  or  less  fat,  to  form  mortars  which  set  under  water  and  acquire 
great  hardness." 

Mr.  Girard  says  that  for  want  of  hydraulic  lime,  he  made  several  Locks 
with  mortar  (Composed  of  common  lime  and  arenes.  He  states  that  he  ob- 
tained very  good  results;  and  that  the  following  year  it  was  necessary  to 
use  the  pick  to  break  up  the  concrete  that  had  been  made  with  these 
arenes. 

The  examination  of  the  arenea  showed  Mr.  Girard  that  they  were  all 
composed  of  sand  and  clay  in  various  proportions.  By  means  of  washing  and 
decantation  he  separated  the  clay  from  the  sand,  and  in  eight  kinds  of  arenes 
he  found  the  proportions  of  clay  varied  from  ten  to  seventy  per  cent.  He 
ascertained  that  those  arenes  which  were  meagre,  were  hydraulic  only  in  a 
very  feeble  degree.  The  sand  of  the  arenes  is  sometimes  coarse  and  some- 
times fine:  it  is  occasionally  calcareous,  but  more  frequently  siliceous  or 
mixed.  Some  of  the  arenes  are  red,  others  brown,  yellow  and  sometimes 
white. 

The  arenes  are  generally  found  on  the  summit  of  the  hillocks  which  form 
the  basins  of  rivers  and  brooks:  they  are  rarely  found  in  valleys.  The  de- 
posits of  the  substance  are  superimposed  on  masses  of  argillaceous  tufa  (tttf 
argtleuXj)  or  calcareous  rocksj  they  have  all  the  characters  of  an  alluvial 
deposit.  The  beds  are  often  separated  by  pebbles.  Rolled  pebbles  are, 
moreover,  often  seen  disseminated  here  and  there  in  the  mass.  Some  of 
the  beds  are  more  than  fifty  feet  thick.  Mr.  Girard  says  it  appears  to  him 
that  the  environs  of  Bordeaux,  and  the  valleys  of  the  Aube  and  upper  Seine, 
contain  a  great  deal  of  it;  and  that  it  exists  in  a  multitude  of  localities. 

Mr.  Girard  had  occasion  to  ascertain  that  the  arenes  were  employed  in 
many  ancient  constructions,  and  he  cites,  among  others,  the  thick  revet- 
ments of  a  remnant  of  fortification  at  Mucidan  (Dordogne)  which  dates 
back  several  centuries,  and  it  appears  that  the  very  old  constructions  at 
Nimes  were  made  with  arenes. 

Mr.  Girard  says  he  has  assured  himself  by  experiments  that  in  preserv- 
ing for  a  year  under  water,  mortars  containing  equal  proportions  of  crude 
energetic  arenes,  and  the  same  arenes  calcined,  that  there  was  no  appre- 
ciable difference  in  their  consistence;  but  that  the  torrefaction  of  the  arenes 

*  It  appears  that  the  word  arene  was  known  to  several  Constracton,  for  Mr.  8gan- 
zm  says  page  tS,  in  speaking  of  Sands:  "They  call  ar^ie*  those  of  which  the  parti- 
cles are  finer  and  more  regoUr."    And  this  is  all  he  says.    Atr. 
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had  the  advanti^e  of  basteoiog  in  a  reoMirkable  naDner^  the  tettiDg  or  in- 
daration  of  the  concrete. 

Mr.  Avrii  and  Pajen  diacoTered,  about  the  same  time,  in  Bretagne,  the 
propertiea  of  puzzalona,  ^o  eraj  wacke,  and  in  decomposed  granite,  thoogk 
to  a  degree  quite  feeble,  Thej  remarked,  beaidea,  that  natural  puzzaionaa 
acquire  a  new  degree  of  energy  bj  a  alight  calcination. 

Captain  Leblanc  of  the  Engineers,  employed  at  Peronne,  gave  on  the 
SOth  November  1827)  an  interesting  memoir  on  the  arenea  which  are  found 
in  great  quantity  in  the  neighbourhood  of  that  place*  I  will  transcribe  the 
commencement  of  the  memoir,  **In  the  numerous  demolitions,  made  in 
1825  and  more  especially  in  1826,  preparatory  to  the  repair  of  the  crown 
work  of  Paris,  it  was  remarked  that  the  ancient  mortars  (from  150  to  600 
years  old)  were  generally  verj^  hard.  It  was  particularly  noticed,  at  the 
time  of  the  demolition  of  the  piers  of  bridge  forty-one,  which  was  situated 
in  quick  sand,  below  the  level  of  the  waters,  that  the  mortar  was  harder 
than  elsewhere.  To  these  facts  the  only  exception  was  in  the  demolition  of 
scarp  thirty-three  at  the  close  of  the  year  1826.  The  mortar  of  this  ma- 
sonry was  still  soft.  On  examining  the  mortars  which  were  hard,  it  waa 
perceived  that  the  sand  therein  was  very  fine,  and  that  these  mortars,  from 
their  aspect,  seemed  to  have  been  made  of  the  sand  of  the  country,  rejected 
in  the  official  instructions,  because  too  earthy.  (This  sand  is  used  in  all 
the  constructions  of  the  town.)  Another  consideration  led  to  the  belief 
that  the  sand  of  the  country  had  been  used:  for  all  this  masonry  appeared 
to  be  very  carelessly  put  together;  the  mortar,  badly  made,  showed  every 
where,  lumps  as  large  as  a  hazle  nut,  of  lime  not  mixed  with  sand  and 
still  soft;  although  all  the  surrounding  mortar  waa  very  hard.  It  was  to 
be  presumed  that  when  applying  so  little  care  to  all  parts  of  the  workman- 
ship, the  constructors  had  taken  no  greater,  as  to  the  choice  of  sand:  and 
that  they  used  that  which  was  nearest  at  hand—namely  the  sand  of  the 
country.  We  have  said  that  the  mortar  of  scarp  thirty-three  was  found 
still  soft  after  two  hundred  years:  it  seemed  on  examination  to  be  meagre; 
and,  although  the  sand  seemed  to  be  the  sand  of  the  country,  the  mortar 
did  not  looK  like  the  other;  under  these  circumstances,  this  example  sus- 
pended, for  the  time,  the  conclusions  that  had  already  been  drawn  as  to 
the  advantage  of  using  the  Peronne  sands." 

The  author  states  that  on  recommencing  labours  in  1827,  he  made  six 
cubes  of  mortar,  of  which  three  were  composed  of  sand  recommended  in  offi- 
cial instructions,  and  the  other  three  of  the  clayey  sand  whereof  the  good 
masonry  appeared  to  have  been  made.  One  cube  ot  each  kind  of  mortar 
was  left  in  the  air,  one  put  in  a  humid  place,  and  one  in  water. 

It  was  in  this  interval,  as  Capt.  LeBlanc  states*  that  the  notice  of  Mr. 
Girard  appeared.  What  was  said  in  that  notice  showed  that  the  clayey 
sand  of  the  neighbourhood  of  Peronne  was  a  true  arene.  The  mortar 
made  of  common  lime  and  this  arene  had  completely  hardened  in  the  wa- 
ter at  the  expiration  of  a  month;  so  as  to  receive  no  impression  when  borne 
upon  strongly  by  the  thumb.  A  mortar  made  at  the  same  time  of  the  same  lime 
and  of  the  sand  recommended  officially,  and  usually  employed,  remained 
entirely  soft  at  the  end  of  several  months.  By  heating  the  arenes,  Capt. 
I«eBlanc  ascertained  that  the  hardening  took  place  much  more  promptly, 
for  the  mortars  made  of  the  crude  arenes  required  a  month  to  harden, 
whereas  those  made  of  arenes  that  had  been  heated,  hardened  in  eight  or 
ten  days.  This  officer  undertook  some  experiments  to  determine  the  de- 
gree of  calcination  proper  to  impart  the  quality  of  most  prompt  hardening, 
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aad  to  ascertain  whether  the  effect  of  culciaation  would  be  to  augment  io  a 
sensible  manner,  the  strength  of  mortars,  but  his  experiments  are  not  jet 
finished.  The  discovery  of  arenes  in  the  environs  of  Peronne,  is,  at  all 
events,  a  great  advantage  for  the  works  in  progress  at  that  place.  Mason«- 
ry  in  the  air  may  be  executed  with  crude  arenes;  and  if  it  appear  that  cal- 
cination augments  both  the  promptitude  of  hardening  and  the  solidity  of 
mortars,  this  operation  might  be  resorted  to  in  all  cases  of  constructions  in 
water. 

The  arenes  of  the  environs  of  Peronne  are  found  on  the  tops  of  the  hil- 
locks which  border  the  valley  of  the  Somme,  like  those  of  the  valley  of 
the  Isle,  and  they  lie  upon  a  calcareous  mass.  Towards  the  bottom  of  the 
river  banks,  the  arenes  are  mixed  with  fine  sand,  and  moderately  fine 
sand,  and  sometimes,  with  coarse  grains.  It  is  only  towards  the  tops  of 
the  hillocks  that  they  are  found  composed  entirely  of  fine  sand.  The  in- 
habitants call  it  clay.  It  is  found,  also,  on  hills  quite  elevated.  Capt. 
LeBIanc  states  that  the  arenes  which  contain  only  very  fine  sand  are  less 
hydraulic  than  those  which  lie  a  little  lower  and  which  contain  a  mixture 
of  fine  and  moderately  fine  sand;  that  in  those  places  where  the  ground 
rises  gently  from  the  river,  the  banks  of  sand  are  always  mixed  with,  and 
sometimes  separated  by  rolled  or  broken  pebbles,  which  is  another  point  of 
resemblance  with  the  arenes  of  the  valley  of  the  Isle,  as  described  by  Mr. 
Olrard.  The  colour  of  these  arenes  is  obscurely  reddish,  a  good  deal  re- 
sembling bistre:  they  present  the  appearance  of  an  ochrey  earth. 

Capt.  LeBIanc  adds  that  since  the  discovery  of  the  arenes  of  Peronne, 
they  have  been  found  at  Bapaume,  at  Douai,  on  the  road  from  Bethune  to 
Arras,  and  that  this  substance  appears  to  be  very  common  in  the  valley  of 
the  Somme,  and  in  Flanders.  At  Bapaume,  the  workmen  have  known  for 
a  long  time  that  this  clay  was  hydraulic:  the  millers  of  the  neighbourhood 
having  executed  works  in  the  water  therewith,  with  very  good  results.  In 
the  month  of  July  last,  Captain  LeBIanc  informed  me  that  there  h^d  been 
found  in  the  neighborhood  of  Ham,  an  arene  pronounced  to  be  more  hydrau- 
lic than  that  of  Peronne,  and  that  it  was  used  a  long  time  ago  in  the  forti- 
fications of  the  castle. 

I  procured  some  of  the  arenes  from  Ham:  they  sent  me  two  kinds;  one 
yellow  and  the  other  greenish.  We  shall  see  in  the  sequel  th^t  they  are 
clays.  I  satisfied  myself  that  they  contained  no  lime.  I  made  two  kinds 
.  of  mortar  therewith,  taking  one  part  of  lime  in  paste  to  two  parts  of  the 
arenes,  and  put  them  under  water.  I  made  a  similar  mortar  with  puzxa- 
lona.  The  puzzalona  mortar  hardened  completely  in  six  days:  the  two 
mortars  made  of  arenes  had  not  fully  hardened  at  the  end  of  three  months. 
These  experiments  were  made  last  December,  which  retarded  the  indura- 
tion no  doubt;  but  being  placed  in  a  chamber  where  the  temperature  was 
about  ten  degrees,  (cen?)  (50  Far.,)  I  was  astonished  at  the  slowness  of  the 
induration. 

I  calcined  some  of  the  greenish  arene,  keeping  part  at  a  low  red  heat  for 
half  an  hour  in  a  crucible;  another  part  during  one  hour;  and  a  third  por- 
tion during  two  hours.  I  then  made  three  mortars  like  the  above,  with 
these  three  calcined  arenes.  The  two  mortars  of  the  arenes,  calcined,one  for 
half  an  hour,  and  the  other  for  an  hour,  hardened  in  a  month.  That  cal- 
cined for  two  hours,  required  nearly  two  months  to  attain  the  same  degree 
of  hardness.  It  is  true  that  I  did  not  calcine  this  substance  in  a  current  of 
air;  but  I  was  surprised  that,  being  calcined,  it  did  not  harden  sooner.  It 
will  be  important  to  make  many  experiments  on  different  arenes,  crude, 
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and  calcined  in  various  degrees,  so  as  to  know  the  greatest  promptitttde  of 
induration  that  can  be  secured,  and  the  tenacity  of  mortars  t>oth  in  air  and 
water. 

Two  specimens  of  mortar  taken  from  the  Castle  of  Ham  were  sent  to  me: 
one  of  these  mortars  was  made  in  1601,  and  the  other  in  1802;  they  were 
both  of  very  strong  consistence.  I  found,  nevertheless,  that  they  did  not 
offer  the  same  degree  of  hardness  as  mortars  made  of  trass  and  hydraulic 
cement;  but  these  arenes  will  be  not  the  less  advantageous  in  coostructiona 
in  water  and  in  air,  on  account  of  the  great  economy  that  attends  their  use. 
In  places  where  good  arenes  are  at  hand,  they  should,  in  cases  where  a 
prompt  hardening  is  required,  in  caps  of  arches*  &c.,  always  be  employed 
mixed  with  hydraulic  cement. 

I  had  occasion  to  notice,  a  short  time  since,  between  the  park  of  Ver- 
sailles and  Saint  Cyr,  a  hillock  of  clayey  sand  which  looked  to  me  like  the 
sand  from  Ham:  some  was  yellow  and  some  red;  the  colours  being  well  sepa- 
rated. I  made  with  these  two  clayey  sands,  two  mortars  composed  of  one 
part  of  fat  lime  and  two  parts  of  these  sands,  and  placed  them  in  water. 
They  were  not  indurated  at  the  end  of  four  months,  but  it  was  perceptible 
to  the  touch,  that  they  had  taken  a  degree  of  consistency. 

At  Paris  they  build  the  walls  of  houses  with  plaster,  and  cellar  walls 
with  mortar.  I  have  had  occasion  to  observe  latterly,  that  several  of  these 
mortars  were  made  of  clayey  sand  which  appeared  to  me  to  be  a  species  of 
areoe:  it  contained  a  little  lime,  and  some  of  it  is  yellow,  and  some  green- 
ish, like  that  from  Ham.  I  learned  that  this  sand  was  brought  from  the 
neighborhood  of  the  ancient  garden  of  Tivoli,  and  that  it  appears  to  have 
been  employed  at  Paris  for  a  long  time  to  improve  mortars.  1  made  two 
mortars  of  these  two  clayey  sands,  adopting  the  same  proportions  as  with  the 
sands  from  Saint  Cyr,  and  placed  them  in  water.  The  results  were  similar 
to  those  given  by  the  clayey  sands  from  Saint  Cyr.  From  what  has  been  said, 
we  see  that  these  clayey  sands  are  arenes  of  little  energy:  they  do  not  ap- 
pear to  me  to  be  proper  for  mortars  that  are  to  be  placed  in  water;  but  tne 
hydraulic  property  they  possess,  feeble  as  it  is,  will  give,  for  works  in  the 
air,  much  better  mortar  than  ordinary  sand.  From  what  has  been  stated 
above,  it  appears  probable  that  there  exist  several  banks  of  arenes  in  the 
neighborhood  of  the  Capital;  and  it  is  probable  some  may  be  found  more 
energetic  than  those  I  tried |  it  will  theretore  be  important  to  make  re- 
searches, adopting  the  same  process  as  is  recommended  page  31,  for  ce- 
ments. 

If  we  mix  clay  with  fat  lime,  the  resulting  mortar  will  take  no  consis- 
tence when  pat  under  water.  It  is  necessary  that  clays  be  more  or  less 
calcined  to  become  hydraulic.  Mr.  Girard  seems  to  think  that  the  arenes 
have  been  submitted  to  the  action  of  fire,  and  that  perhaps  they  have  a  vol- 
canic origin;  but  this  second  assertion  does  not  seem  to  be  a  necessary  con- 
sequence of  the  first;  all  that  we  may  affirm  is,  that  the  arenes  are  clays 
which  have  sustained  the  action  of  fire.  On  the  other  hand,  the  small 
rounded  stones  and  pebbles  found  in  some  of  these  deposits,  prove  that  they 
are,  also,  alluvial.  It  is  not  easy  to  meet  important  facts  without  seeking 
to  account  for  them,  although  at  the  risk  of  deceiving  ourselves. 

The  flattening  of  the  poles  of  the  earth,  and  the  swelling  out  of  the  equa- 
tor, demonstrate  that  our  globe  has  been  in  a  soft  state.  Some  philoso- 
phers maintain  that  the  earth  was  in  a  state,  primitifely,  of  fusion;  these 
are  called  VuieanUts,  Others  contend  that  the  softness  of  the  earth  was 
an  effect  of  water;  these  are  called  NqpiunitU.    The  opioioo  of  the  ^uL 
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canifts  is  a  very  ancieot  one,  and  prevailed  for  a  long  time;  but  the  great 
number  of  shells,  the  remains  of  marine  animals,  and  other  objects,  encoun- 
tered at  very  elevated  positions,  superseded  the  opinion  of  the  Vtdcanists 
with  that  of  the  Neplumsta.  Later  still,  new  observations,  and  amongst 
others,  the  great  heat  ef  certain  thermal  waters;  the  elevated  temperature 
which  is  found  at  the  bottom  of  very  deep  mines;  the  sudden  formation  of 
some  islands  which  have  been  thrown  up  from  the  bottom  of  the  sea,  and 
several  other  facts,  have  brought  back  the  old  opinion  that  our  globe  was 
primitively  in  a  state  of  incandescence;  and  there  are,  at  this  day,  several 
philosophers  who  think  that  the  earth  is  cooled  only  at  the  surface,  that  it 
18  still  in  a  state  of  incandescence  in  the  interior,  and  that  volcanoes  com- 
municate with  this  vast  focus  of  heat.  But  whatever  may  be  the  opinion 
adopted  as  to  the  primitive  condition  of  our  globe,  it  cannot  be  doubted  that 
it  has  sustained  several  successive  modifications  by  fire  and  water.  The 
hypothesis  that  the  globe  was  at  first  in  a  state  of  incandescence,  and  that 
it  has  since  sustained  revolutions  by  the  operations  of  water,  is  that  which 
appears  to  me  to  accord  best  with  various  observed  facts.  The  presence 
of  arenes  over  a  considerable  extent  of  France,  in  places  where  no  traces 
of  extinct  volcanoes  are  to  be  found,  is  an  important  circumstance  for  ge- 
ologists. It  is  curious  to  see  the  study  of  hydraulic  mortars  furnish  new 
arguments  in  favor  of  the  theory  of  the  Vuicaniata:  but,  as  often  noticed,  all 
the  sciences  have  some  points  of  contact. 

The  experiments  that  I  shall  give  in  the  second  section,  on  mortars  made 
of  fat  lime  and  sand,  and  exposed  to  the  air,  will  show  how  important  it  is 
to  search  after  good  arenes  in  the  environs  of  our  public  works;  because  it 
is  a  means  of  procuring  good  mortars  at  a  very  cheap  rate,  and  because  it 
ia  the  only  means  of  procuring  them  cheaply,  in  countries  where  there 
are  no  hydraulic  limes. 

(to  be  continued.) 

FOE  THE  JOUEEAL  OT  THE  FEIITKLIV  lEBTITUTE. 

Improvement  in  oil  cana^  or  feeders.    By  A.  C.  Jones,  Engineer. 

In  oiling  machinery,  especially  Locomotive  engines,  great 
loss  of  oil  arises  from  the  can  being  upset  or  by  falling. 
The  improvement,  shown  in  the  margin,  can  be  applied  to  the 
common  can,  by  soldering  a  tube  to  its  top  which  extends  in- 
^  ternally  to  within  a  short  distance  of  the  centre  of  the  bottom. 
A  small  vent  hole  is  made  at  the  top  of  the  can,  to  allow  the  air  to  escape 
when  filling:  it  is  obvious  that  the  can  may  be  turned  bottom  upwards,  or  on 
its  side  with  a  very  small  loss  of  oil  compared  with  the  old  plan. 


Foe  TBI  JOUEEAL  OF  TBI  TtLAXKUS   IbSTITUTB. 

Water  Gauge  for  high  preaaure  Steam  BoUera,    Bt  A.  C.  Jones,  Engineer. 

The  object  of  this  improvement  is  to  find  the  correct  height  of  the  wa- 
ter in  a  boiler  when  itfoama. 

The  apparatus  consists  of  a  tube  or  chamber  a,  b  of  the  same  metal  as 
the  boiler  about  14  inches  long  and  Sj  inches  in  the  clear.  Near  the 
top  and  bottom  a  small  pipe,  or  tube,  of  one-half  inch  bore  is  inserted  to  con- 
nect it  with  the  boiler,  the  top  branch  being  continued  by  a  pipe  within  the 
boiler  to  the  highest  accessible  point;  the  lower  branch  is  connected  below 
the  lowest  point  at  which  the  water  can  be  worked)  and  has  a  cock 
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for  the  purpose  of  shutting  oflfthe  commnnication  with  the  boiler.  Three 
gauge  cocks  are  inserted  m  the  front  of  the  vertical  chamber,  a,  6,  at  the 
same  height  as  is  customarj  on  the  old  plan  of  operation.  If  the  cock  in 
the  lower  branch  pipe  is  left  open,  the  gauge  cocks  act  in  the  same  man* 
ner  as  it  in  the  head  of  the  boiler.  If  the  boiler  foams,  the  lower  commu- 
nication is  cut  oflf  bj  the  cock,  the  upper  gauge  cock  is  then  opened,  and  if 
there  is  any  water  above  it,  the  pressure  of  the  steam  on  its  surface  forces 
^^  it  out  to  the  level  of  the  cock  and  no  farther, 

and  the  length  of  time  it  takes  to  discharge  the 
water,  with  a  little  practice  gives  the  height  of 
the  water  line  above  the  cock;  if  no  water  is 
b     discharged  from  the  upper  cock  it  is  shut,  and 
^  a  trial  is  made  of  the  others,  in  succession. 
.      The  operation  may  be  repeated  by  opening 
"  X  the  communication  with  the  boiler  and  allowing 

the  water  to  rise  to  its  level  in  the  chamber. 
'         I  have  tested  this  plan  since  its  first  inven- 
tion (about  three  years  since,)  ou  locomotive, 


h 


stationary,  and  st^m*boat  boilers;  with  decided  success 
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TTit  fnal  report  of  the  committee  of  the  Philadelphia  Medical  Society^  on 
the  construction  of  instrumerUSy  and  their  mode  ofaction^  in  the  radical 
cure  of  Herma^  ^c.    By  Hkber  Chase,  M.  D.  Philadelphia,  J.  G.  Au- 

NKR,  P.   243. 

There  are  but  few  articles  which  are  more  frequently  presented  at  the 
Patent  Office  as  new  and  useful  improvements,  than  Trasses  for  the  cure 
of  Hernia.  A  large  numt>er  of  these  are  but  pretended  improvements, 
presented  by  persons  ignorant  of  what  has  been  heretofore  done  upon  this 
subject,  or  anxious  oply  to  obtain  that  species  of  sanction  which  the  seal  of 
the  office  is  supposed  to  afford.  The  work,  the  title  of  which  is  given 
above,  affords  much  information  respecting  the  construction  of  such  trusses 
as  have  been  previously  used,  as  well  as  of  those  which  have  been  made  the 
subject  of  a  Patent  by  Or.  Chase;  and  as  we  have  been  supplied  with  the 
engravings  used  in  the  above  work,  we  have  deemed  the  subject  suitable  to 
our  pages.  One  thing  is  certain,  there  is  not  any  other  point  appertaining  to 
our  Medical  or  Surgical  practice,  in  which  so  large  a  portion  of  our  readers 
would  be  personally  interested.  Dr.  Chase  has  obtained  Letters  Patent  of 
the  United  States,  for  his  trusses,  under  their  various  modifications,  the 
nature  of  which  are  distinctly  pointed  out  in  the  following  review. 

Those  of  our  readers  who  are  engaged  in  the  practice  of  medicine,  may 
recollect,  that  in  consequence  of  the  great  importance  of  the  subject,  the 
Philadelphia  Medical  Society  appointed  a  committee  of  Surgeons  in  the 
year  1834,  with  unlimited  instructions  to  investigate  the  subject  of  hernia, 
together  with  the  means  employed  for  treating  this  disease.  This  laudable 
step  was  undertaken  no  doubt,  in  consequence  of  the  numerous  trusses  of 
ephemeral  existence  which  are  yearly  palmed  upon  the  ignorant  and  un- 
suspecting, by  impostors  alleging  their  capability  of  curing  hernia  in  all  its 
forms; — a  degree  of  pretension  carrying  with  it  the  proof  of  its  own  fallacy. 
This  committee  made  its  preliminary  report  on  the  5th  and  12th  of  Decern- 
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ber,  18S5,  and  the  final  report  was  read  before  the  Society,  and  adopted 
on  the  29th  of  April',  1837.  The  first  of  these  reports  was  published  in  the 
American  Journal  of  the  Medical  Sciences  for  February,  1836.  The  se 
cond,  in  the  No.  for  Aus^ost,  1837. 

The  speculative  and  theoretical  views  of  the  predecessors  of  the  patentee, 
and  of  many  of  the  profession,  tending  to  show  that  a  cure  in  hernia  de- 
pended upon  irritation  produced  by  the  instrument,  and  followed  by  ^'adhe- 
sive inflammation,"  was  believed  to  be  incorrect. 

Doctor  Chase,  we  think  justly  describes  hernia,  to  be  in  a  majoiity  of 
cases,  a  dilation  or  enlargement  of  the  natural  aperture  of  the  body,  pro- 
duced by  a  variety  of  causes.  Proceeding  upon  this  ground,  his  aim  has 
been  to  construct  his  instruments  upon  Surgical  and  Anatomical  principles; 
each  instrument  being  adapted  to  one  appropriate  form  of  the  disease  onlv. 

The  instruments  of  Doctor.Cha^e  are  five  in  number  viz:  The  Inguinal 
— Ventro  Inguinal— Femoral — Umbilical — and  Double  Trusses. 

The  report  above  referred  to,  contains  46  pages,  8mo.  and  is  a  model 
for  this  kind  of  essay:  it  is  clear,  unpretending,  and  profound,  and  is  evi- 
dently the  production  of  a  meditative  and  reflective  mind. 

We  will  now  give  an  epitome  of  the  construction* of  the  instruments, 
mode  of  application,  and  method  of  treatment. 

JDr.  Chasers  Inguinal  Tmss^for  common  or  simple  Inguinal  Herniae. 

Fig.  1 

a  The  block  and  block-attach- 
ment. 
b  The  part  of  the  spring  which 
bears  the  greatest  stress  and 
requires  the  highest  temper. 
cThe  termination  of  the  spring, 
made  more  flexible,  and  ex- 
tending to  the  edge  of  the 
OS  ilium  between  the  two 
spinous  processes  on  the  op- 
posite side  of  the  body. 
d  The  back-pad  seen  in  situ. 
e  The  perineal  strap  with  its 
end  thrown  round  the  ex- 
tremitv  of  the  spring-cover. 
This  figure  represents  the 
general  outline  of  all  the^sin- 
gle  instruments.  Those  pe- 
culiarities which  render  them  applicable  to  the  different  kinds  of  rupture, 
remain  to  be  noticed. 

The  perineal  strap  e,  is  always  found  attached  to  these  instruments. 
The  dorsal  pad,  d^  which  is  novel  in  its  arrangement,  consists  of  a  circular 
disk  of  metal  covered  with  buckskin,  it  is  attached  to  the  spring  by  a 
leathern  loop,  permitting  it  to  be  moved  to  either  side  at  will.  Bv  this 
arrangement,  the  back  and  spine  are  relieved  from  that  irritation  and  con- 
sequent inflammation  which  not  unfrequentiy  result  from  the  pads  of  Hull 
and  others,  which  are  immovable,  and  which  sometimes  lay  the  foundation 
of  serious  diseases  m  those  parts. 
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Vio.  2.— a  The  extremity  of 
the  main-gpriDgof  the  truss. 
h  The  block. 

c  The  brass  block-riden  the 
screws  by  which  it  is  at- 
tached being  covered  by  the 
block-slide. 
d  The  block-slide, 
e  The  window  in  the  block- 
slide. 

//  The  two  broad-beaded 
screws  of  the  block-adjost- 
ment,  securing;  the  rider  to 
the  slide,  and,  when  loos- 
ened«  sliding  freeJy  in  the 
window. 
g  The  soft  iron  flexible  neck/  atUching  the  block-slide  to  the  roain- 

spring. 
h  The  button  for  the  pelvic  strap,  which  is  generally  used  for  the  perineal 
strap  also. 

The  proper  perineal  strap-button  on  the  end  of  the  block-«Iide  is  omitted 
in  this  and  some  succeeding  figures,  to  prevent  confusion. 
Fig.  S^Loogitudinal  section  of  the  block. 
Fig.  4— Transverse  section  of  the  same. 

The  block  6,  of  this  instrument  may  be  described  as  consisting  of  a  Ion* 
(ritodinal  section  of  an  oval  spheroid,  moulded  by  a  force  producing  some 
flatness  on  one  side.  When  applied,  it  extends  from  the  pubic  bone  along 
the  rout  of  the  inguinal  canal  to  a  few  lines  above  the  internal  ring,  giving 
equal  pressure  and  perfect  security  against  the  escape  of  the  viscera  throvgh- 
out  its  whole  extent  In  this  form  of  hernia  we  are  advised  the  pressure 
should  be  made  over  the  internal  abdominal  ring^  extending  as  a  further 
protection  along  the  rout  of  the  canal. 

Having  analyzed  the  several  parts  of  the  Inguinal  Truss  of  Dr.  Chase, 
the  committee  say  that  they  felt  bound  honestly  to  state  their  conviction 
that  this  iustrument  surpasses  all  others  known  to  them  in  the  accuracy 
and  permanence  of  its  retentive  power  in  common  Inguinal  Hernia;  a  con- 
viction fully  sustained  by  all  their  practical  observations  of  the  action  of 
trusses.  The  instrument  is  worn  with  so  much  comfort,  that  patients  gen- 
erally relinquish  it  unwillingly,  and  have  sometimes  absolutely  refused  so 
to  do  even  when  pronounced  well  by  the  Surgeon. 

The  committee  did  not  find  themselves  able  to  suggest  any  improvement, 
or  to  point  out  any  defect  of  principle  or  construction  in  this  truss  as  now 
employed  by  the  inventor.*'    See  Kep.  p.  555j  Amer.  Jour.  Med.  Soc. 


Vol.  XXI.— No.  S^Fxb&uart,  )838. 
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Chasers  Ventrb-Inguinal  blocks  mth  attachment. 

Fig.  5.— The  attachment  be- 
.    log  in  all  respects  similar  to 
that  in  fig.  lO,  no  references 
are  required. 

Fio.  6. — Longitudinal  sec 
tion  of  the  block. 

Fi6.  7. — Transverse  sec- 
■v.^^  tion. 

^     The  block  of  this  instni- 
^^  menf,  resembles  the  common 
Inguinal  truss-block,  strongly 
compressed  at  its  broader  con- 
vexity, and  made  to  overhang 
its  base,  so  as  to  be  adapted 
accurately  to  that  part  of  the  pubic  bone  over  which  the  bowel  passes  in 
Ventro-Inguinal  hernia. 

In  this  variety  of  the  disease,  the  pressure  is  given  over  the  external  ring 
and  very  near  to  the  pubic  tione.  The  following  cut  illustrates  the  position 
here  taken. 

Fig.  8.— .5  view  of  the  pelvis^  with  Chase*  Ventro-Inguinal  block  in  eitu^ 
to  show  the  adaptation  of  its  curvature  to  the  form  of  the  body  and  spine 
of  the  08  pubis. 

a  a  The  bodies  of  the  pubic 

bones. 
b  b  The  anterior  superior  spin- 
ous processes  of  the  ilia, 
c  The  ventro-inguinal  block  in 

situ. 

d  The  symphysis  pubis. 
e  The  base  of  the  sacrum. 
/The  spines  of  the  pubic  bones. 
The  only   part  peculiar  in 
this  truss  is  the  block;  all  the 
others  are  identical   with  the 
Inguinal  Truss  of  Dr.  Chai»e. 
"The  form  of  Chasers  ven- 
tro-inguinal block  is  so  accu- 
rately adapted  to  that  of  the  os  pubis,  that  it  has  secured  the  bowel  perfect- 
ly in  every  instance  of  ventro-inguinal  hernia  in  which  it  has  been  seen  ap- 
plied by  the  committee.'* 

*^To  the  complete  instrument,  as  it  has  been  actually  employed  by  the 
inventor  during  the  last  year,  the  committee  may  safely  apply  the  same 
language  used  in  concluding  their  remarks  on  the  Inguinal  Truss." 

Rep.  p.  66S.  Op.  CiU 
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Fio.  9. — The  letters  from  a 
to  A,  inclusive,  have  the  same 
reference  as  in  fig.  2. 
k  A  window  in  the  anterior  ez- 
tremitv  of  the  main-sprine. 
/The  iron  neckof  the  block-slide 
continued  along  the    main- 
spring for  some  inches  and 
seen  through  the  window  k. 
tn  m  Two  broad-headed  screws 
of  the  spring-adjustment,  se- 
curing nie  flattened  extremi- 
ty of  the  iron  neck  to  the 
main-spring,  and,  when  loose,  permitting  it  to  slide  on  the  main-spring. 
Fio.  10. — A  longitudinal  section  of  the  femoral  block. 
The  block  of  this  instrument  resembles  a  hen's  egg  held  in  a  perpendic- 
ular position,  with  its  larger  end  upwards,  and  flattened  on  one  side,  to 
which  the  block-rider  (c  fig.  9)  is  secured.     Its  pressure  is  made  between 
the  femoral  vein  and  the  os  pubis,  and  over  the  site  of  the  femoral  ring; 
while  the  upper  extremitv  (/)  affords  its  pressure  below  Poupart's  ligament. 
This  block  has  a  doubfe  adjustment,  one  at  (//)  enabling  the  surgeon 
to  raise  or  depress  the  block  at  will,  and  a  second,  regulated  bj  the  screws 
(m  fit)  to  meet  the  peculiarities  of  individual  pelves  in  regard  to  the  dis- 
tance between  the  wing  of  the  ilium  and  the  femoral  ring.    This  double 
adiustment  is  undoubtedly  novel,  perfectly  secure  and  accurate. 

rhe  sprine  of  this  instrument  with  its  appendages,  is  similar  to  the  in- 
•trumefits  before  described. 

Fio.ll.i— CAcue'f  Umbilical  Block  and  Attachmmt. 


a  The  anterior  end  of  the  spring,  with  the  same  kind  of  spring-attach- 
ments as  in  the  femoral  truss. 

b  The  circular  block. 

c  The  circular  block-rider. 

d  The  circular  iron  disk  supporting  the  block-rider. 

e  e  Two  button-headed  screws  attaching  the  rider  to  the  disk,  and  serv- 
ing at  the  same  time  to  secure  the  strap. 
Fig.  12.— Section  of  the  circular  block. 
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The  Dovelij  io  this  block  consists  in  its  central  prominence,  which  maj 
be  raised  on  its  convex  face  to  any  degree  required.  This  prominence  is 
a  segment  of  a  much  smaller  sphere  than  the  margin  of  tbe  block  b.  The 
central  prominence  is  made  broader  or  narrower,  is  more  or  less  raised  ac- 
cording as  the  case  under  treatment  requires;  and  in  employing  the  umbi- 
lical truss,  the  inventor  is  desirous  of  pressing  back  the  ruptured  or  dilated 
parts,  to  the  situation  in  which  nature  would  have  retained  them,  had  union 
taken  place  at  the  umbilicus  at  birth. 

The  dorsal-pad  of  this  instrument  is  oblong,  and  is  attached  to  the  spring 
bj  two  loops. 

Scapularies  are  sometimes  used  with  this  instrument. 

Fig.  'iS.'^Chaid^s  Double  Truss^^preparedfor  a  dovbh  Inguinal  Hernia. 

Fig.  13. 


a  The  two  common  inguinal  blocks  with  their  attachments. 

b  The  spring-cover  of  the  left  truss  terminating  in  the  strap  c  c  c  c. 

cccc  The  pelvic  strap  of  the  left  trass,  thrown  into  loops,  and  passing 
through  an  opening  beneath  the  base  of  the  attachment  of  the  strap  on 
the  right  side  at  e,  like  the  flexor  tendons  of  the  last  phalanx  of  the  fin- 

fers  through  the  terminations  of  those  of  the  second  phalanx. 
*he  spring- cover  of  the  right  truss  terminating  in  the  strap  ////• 

e  The  site  of  the  commencement  of  the  pelvic  strap  of  the  right  truss,  se- 
cured bj  the  edges  to  the  spring-cover,  but  permitting  the  left  pelvic 
strap  to  pass  up  from  under  its  base  so  as  tu  become  superficial  in  the 
rest  of  its  course:  this  arrangement  being  concealed  bj  the  instrument. 

f/ffThe  pelvic  strap  of  the  right  truss  thrown  into  loops. 

ggg  gglMops  confining  each  pelvic  strap  respectively  to  the  spring-cover 
of  the  opposite  truss. 

h  The  two  springs  seen  one  behind  the  other,  and  naked,  between  the  ends 
of  the  spring-cover. 

k  k  Dotted  lines  representing  the  spots  where  the  spring  of  each  truss  ter- 
minates  within  the  spring-cover  of  its  fellow. 

/A  dotted  line  representing  the  proper  position  for  the  back-pad. 

Of  all  the  various  apparatus  for  the  treatment  of  hernia,  not  one  speci- 
men exhibited  so  perfect  a  combination  of  springs  and  their  appendages,  or 
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embraced  so  complete  an  assemblage  ofmechaDical  advaotages  applied  to  the 
retention  of  hernia,  as  this  instrument.  The  chairman  of  the  committee 
in  noticing  this  instrument,  uses  the  following  language.  '^Since  the  pre- 
liminarj  report  was  read,  Dr.  Chase  has  invented  the  admirable  instrument 
BOW  for  the  first  time  presented  to  the  society.  It  is  an  association  of  two 
single  trusses,  so  combined  as  to  be  perfectly  independent  in  their  action, 
without  the  slightest  mutual  interference,  yet  so  associated  by  means  of  the 
straps  and  loose  spring-cotrers,  that  they  present  the  appearance^  and  act 
with  all  the  contrenience  of  a  single  instrument.  Each  spring,  at  its  pos- 
terior extremity*  re-enters  the  spring-cover  of  its  fellow,  and  the  strap  of 
one  truss  passes  smoothly  throush  a  passage  beneath  the  commencement  of 
that  of  the  other,  so  that  both  sides  appear  symmetrical,  as  far  as  the  springs 
and  appendages  are  concerned,  and  the  straps  do  not  in  the  slightest  degree 
embarrass  each  other.  As  the  peculiarities  of  this  instrument  are  confined 
to  the  spring-covers  and  straps,  which  are  .suited  alike  to  the  trusses  for  in- 
guinal, ventro-inguinal,  and  femorat  hernia,  the  instrument  can  be  adapted 
at  a  moment's  notice,  to  any  possible  combination  of  these  three  forms  of 
the  disease,  so  long  as  the  varieties  exist  on  opposite  sides  of  the  abdomen. 

''The  committee  cannot  speak  too  highly  of  Uiis  beautiful  invention,  but 
it  may  be  safely  permitted  to  sp^ak  for  itself." 

We  have  now  reviewed  in  acursory  manner  the  instruments  of  Dr. Chase, 
and  we  only  regret  that  the  limits  afforded,  will  not  permit  us  to  enter 
more  fully  into  the  subject.  The  cuts,  however,  of  which  we  have  availed 
ourselves  in  this  instance,  will  in  a  great  degree  enable  the  reader  to  esti- 
mate the  value  of  the  improvements. 

From  a  review  of  the  whole  subject  as  presented  in  the  report,  it  may  be 
fairly  averred  that  Dr.  Chase  has  closely  studied  the  anatomy  of  hernia, 
that  he  has  manifested  great  mechanical  skill  in  the  construction  of  his  in- 
struments, and  that  he  is  intimately  acquainted  with  the  action  of  trusses 
generally.  Whether  a  set  of  instruments  can  be  devised  better  calculated  to 
fulfil  all  the  indications  required  for  the  successful  treatment  of  this  very 
troublesome  malady,  may  admit  of  much  doubt;  with  our  present  know- 
ledge of  the  disease,  improvement  seems  scarcely  desirable. 

The  patentee's  claims,  making  a  part  of  the  specification  of  his  patent, 
are  as  follows: — 

<'  Notwithstanding  that  I  have  in  the  preceding  specification  set  forth  by 
an  exact  description  the  instruments  as  used  by  me  in  the  cure  of  the  dif- 
ferent kinds  of  hernia,  and  have  given  particular  admeasurements  for 
springs,  blocks  or  pads,  &c.;  still  I  wish  to  be  particularly  understood  that 
in  all  cases  of  hernia  I  vary  my  treatment  in  relation  to  the  size  of  instru- 
ments, agreeably  to  the  age  of  the  patient  and  state  of  the  case,  |;overning 
myself  according  to  existing  circumstances,  but  at  all  times  adhering  to  the 
principles  set  forth  in  this  specification.  In  my  apparatus,  and  the  several 
iiibtruments  of  which  it  is  composed,  the  pads  or  blocks  are  adapted  to  the 
several  varieties  of  hernia  with  due  and  strict  attention  to  the  anatpmical 
and  physiological  peculiarities  of  the  parts  interested  in  the  several  varie- 
ties of  the  disease,  the  said  pads  or  blocks  being  so  constructed  and  attached 
as  to  secure  the  permanent  and  certain  retention  of  the  bowel  in  all  cases 
which  admit  of  retention  by  mechanical  means,  thus  allowing  the  powers  of 
nature,  if  possible,  to  close  the  orifice  by  which  the  bowel  escapes  from  the 
cavity  of  the  abdomen  in  this  disease,  which  result  is  not  obtained  with  cer- 
tainty by  any  other  instruments  previously  invented. 

**  I  claim  the  peculiar  mode  of  attachment  for  the  block,  as  given  in  the 

9» 
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description  of  each  infltrument,  including  the  block-slide  adjastment  of  the 
inguinal  and  yentro-inguinal  trusses,  and  the  block*slide  adjustment,  and 
the  spring  adjustment  of  the  femoral  truss,  and  spring  adjustment  with  the 
permanent  block  attachment  of  the  umbilical  truss. 

<^  I  claim  also  the  new  method  of  employing  dorsal  pads  in  all  the  trusses, 
by  which  method  the  said  pads  are  made  movable,  so  as  to  slide  to  anj 
distance  which  may  be  required. 

^  1  claim  the  peculiar  double  truss  herein  described,  namely,  the  employ- 
ment of  two  springs  sliding  upon  each  other  with  pads  or  blocks  attached 
and  combined  in  such  a  manner  as  to  act  like  one  entire  instrument,  by 
whatever  arrangement  of  the  springs  and  straps  such  a  result  may  be  de- 
tained. 

*^  Lastly,  I  claim  the  several  improvements  which  have  been  described 
and  specifically  claimed  independently  of  the  material  ofwhich  they  may  be 
constructed,  and  whatever  alterations  in  form  or  size  they  may  hereafter 
undergo,  so  that  similar  effects  are  produced  by  analogous  means. 

*<Fora  further  illustration  of  the  peculiarities,  and  construction,  and 
form,  upon  which  the  operation  of  the  foregoing  instruments  are  dependent, 
I  refer  to  the  drawings  with  written  references  thereto,  deposited  by  roe  ia 
the  patent  office,  in  compliance  with  the  requirements  of  the  patent  law.'' 

The  committee  thus  conclude  their  remarks  upon  the  instruments  of  Dr. 
Chase: — 

^^  After  all  that  has  been  stated,  the  committee  feel  themselves  fully 
warranted  in  the  following  conclusions. 

«« 1.  The  retentive  power  of  solid  blocks  is,  cmteris paribus^  superior  to 
that  of  soft  pads  in  the  treatment  of  hernia,  as  has  been  already  stated  ia 
the  Preliminary  Report. 

*'  2.  The  chances  of  radical  cure  depend  upon  the  perfection  and  perma- 
nence of  the  retention. 

**  The  perfection  and  permanence  of  the  retention  depend — first,  upon 
the  mechanical  action  of  the  instruments;  and,  secondly,  upon  the  power 
of  the  parts  aff'ected  to  bear  that  action  without  danger  of  physiological 
accidents  of  sufficient  importance  to  interfere  with  the  treatment. 

*^4.  All  the  instruments  with  solid  blocks  contrived  before  the  receot 
inventions  of  Dr.  Chase,  are  decidedly  liable  to  important  mechanical  ob- 
jections, and  all  of  them,  with  the  exception  of  the  Rachet  truss,  are  more- 
over capable  of  producing  physiological  accidents  of  sufficient  importance  to 
interfere  with  the  treatment. 

*^  5.  The  construction  of  the  Rachet  truss  is  such  as  to  render  retention 
uncertain,  even  in  ventro-inguinal  hernia,  to  which  form  of  the  disease  alone, 
it  is  tolerably  will  adapted. 

''6.  The  instruments  of  Dr.  Chase  have  effected  the  permanent  and  ac- 
curate retention  of  the  intestines  in  every  case  of  hernia  observed  by  the 
committee,  without  material  inconvenience  to  the  patient,  and  often  under 
trials  more  severe  than  are  usually  ventured  upon  by  those  who  wear  other 
trusses;  trials  which  would  be  imprudent  with  any  other  apparatus  known 
to  the  committee. 

<^7.  If  we  except  the  femoral  truss,  these  instruments  have  stood  the 
test  of  much  practical  application,  without  superinducing  any  physiologi- 
cal accidents  of  sufficient  importance  to  interfere  with  the  treatment. 

^^8.  The  mechanical  principles  upon  which  the  femoral  truss  is  con- 
structed, appear  highly  ingenious  and  promising;  and  unless  this  instni- 
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roent  should  be  found  hereafter  to  be  productive  of  importaot  physiological 
accidents,  it  must  take  precedence  of  all  other  modes  of  treating  this  trarietj 
of  the  disease.  No  such  accidents  are  yet  known  to  have  been  produced  by 
its  employment;  but  the  committee  have  not  enjoyed  the  opportunity  of 
personal  inspection  in  a  sufficient  number  of  cases  to  determine  general  re« 
suits,  nor  do  they  deem  it  proper  to  receive  evidence  from  any  other  quarter 
in  discharging  the  trust  reposed  in  them  by  the  society. 

^*The  committee  are  induced,  by  the  foregoing  conclusions,  to  recom- 
mend in  strong  terms,  the  instruments  of  Dr.  Chase  to  the  confidence  of  the 
profession,  as  the  best  known  means  of  mechanical  retention  in  hernia,  and 
as  furnishing  the  highest  chances  of  radical  cure.'* 


Franklin  Institute. 


Jlnntud  Meeting. 

The  Annual  Meeting  of  the  Institute  was  bold  at  their  Hall,  on  Thursday 
evening,  January  18th,  1838. 

James  Ronaldson,  Esq.,  President, in  the  chair. 

SoLOMOir  Roberts,  Esq.,  Recording  Secretary,  pro.  tem. 

The  nniontes  of  the  la^t  Quarterly  Meeting  were  read  add  approved. 

Donations  of  books  were  received  from  the  Zoological  Society  of  London; 
the  Royal  Geographical  Society  of  London;  Mr.  John  Gummere,  of  Ha* 
verford^  Pa.;  Mr.  Samuel  Colman,  of  New  York;  and  A.  L.  Elwyn,  M. 
D.,  R.  Bridges,  M.  D.,  Heber  Chase,  M.  D.,  and  Mr.  Robert  Davis,  of  Phi- 
ladelphia. 

The  Actuary  laid  on  the  tables  the  periodicals  received  during  the  past 
quarter  in  eichange  for  the  Journal  of  the  institute. 

The  Annual  report  of  the  Board  of  Managers  was  read,  and,  on  motion, 
was  accepted,  and  referred  to  the  Committee  on  Publications. 

The  Treasurer  presented  bis  report  of  the  funds  for  the  last  qnarter,  and 
also  a  statement  for  the  year  ending  December  Slst,  1837— which  were 
read  and  accepted. 

The  Committee  on  Publications  presented  their  report  on  the  operations 
of  the  Joamal  of  the  Institute  for  the  year  ending  December  Slst,  1837, 
which  was  read  and  accepted. 

Mr.  John  Horton,  from  the  Committee  of  Tellers  of  the  election  for  offi- 
cers and  managers  of  the  Institute  tor  the  ensuing  year,  (appointed  at  the 
preparatory  meeting  this  day,)  presented  their  report  of  the  result  of  the 
election,  when  the  President  declared  the  following  gentlemen  as  duly 


elected: 


James  Ronaldson,  President. 

itTui7^a^    \   VicePresidenU. 
Isaac  B.  Garrigues,  Recording  Secretary. 
Isaac  Hays,  M.  D.,  Corresponding  Secretary. 
Fredeiuck  Fralet,  Treasurer. 
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Managers. 

Samuel  V.  Merrick,  John  C.  Cressoa, 

Abraham  Miller,  James  M.  Linnard, 

William  H.  Keating,  Andrew  M.  Eastwicky 

John  Strutliers,  Isaac  P.  Morris, 

Matthias  W.  Baldwin,  Charles  B.  Trego^ 

Alex.  Dallas  Bache,  Henry  Troth, 

Jas.  Henry  Buckley,  John  S.  Warner, 

Alexander  Ferguson,  William  H.  Carr, 

John  Agnew,  ^Robert  M.  Patterson, 

John  Wiegand,  *Henry  D.  Rogers, 

Alexander  M'Clai^,  *John  Gilder, 

Samuel  Hufty,  *William  D.  Parrish. 
(Extract  from  the  minutes.) 

James  RonaldsoN|  PreridenL 
Solomon  W.  Roberts,  Bee  Sec  P.  T. 

Fourteenth  Annual  Report  of  the  Board  of  Managers  of  the  Franklin 

Institute. 

On  the  return  of  the  period  which  terminates  their  official  career,  the 
Managers  of  the  Franklin  Institute  present  to  their  fellow  members  their 
Fourteenth  Annual  Report. 

It  is  with  sentiments  of  unalloyed  satisfaction,  that  the  managers  feel 
themselves  authorized  on  this  occasion,  to  renew  their  congratulations  upon 
the  continued  success  which  has  attended  the  labours  of  the  Institute,  in  its 
useful  and  unpretending  career. 

Notwithstanding  the  temporary  cloud,  which  has  cast  so  deep  a  shadow 
over  our  recent  manufacturing  prosperity,  the  Institute  has  continued  to  re- 
ceive the  undiminished  support  of  its  members;  and  has,  in  return,  imparted 
to  them  its  accustomed,  varied,  gifls  of  knowledge,  by  means  of  its  lectures 
and  drawing  school,  its  library  and  cabinets  of  minerals  and  models,  by  the 
social  and  informal  interchange  of  opinion  and  experience  at  the  Monthly 
Conversation  Meetings,  and  by  the  valuable  fund  of  practical  and  scientific 
information,  spread  upon  the  pages  of  its  Journal. 

Nor  have  its  benefits  been  diffused  only  within  the  circle  of  its  own  mem- 
bers, widely  as  that  circle  is  now  extended. 

The  Committee  on  Science  and  the  Arts,  have  maintained  their  zeal  and 
activity,  with  no  other  incitement  than  the  love  of  doing  good;  and  will 
have  contributed  no  small  share  of  disinterested  exertion  to  the  common 
weal. 

Number  of  new  subjects  brought  before  the  Committee  37 

Do.         lying  over  from  last  year    -  .  -  8 

45 
Do.         disposed  of  by  report  or  otherwise  -  41 

Do.         remaining  for  future  action  .  .  4 

The  Committee  on  Explosions  of  Steam  Boilers,  afler  a  laborious  inves- 
tigation, continued  during  four  successive  years,  have  completed  the  task 
assigned  to  them;  and  their  reports  to  the  government  of  the  United  States 

*New  members. 
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have  fanii»hed  a  food  of  Taluable  materials,  which  maj  coottifofte  the 
bttsis  of  pelriotic  and  wise  legislation  for  the  protection  of  the  lives  and  pro* 
perty  of  oor  citizens. 

The  Committee  on  Weights  and  Measores,  aAer  reporting  to  the  legis- 
lature of  this  state,  a  project  of  laws  for  ensuring  a  uniform  system,  have 
been  engaged  in  maturing  the  plan  for  carrying  the  law  into  effect;  and  are 
now  prepared  to  verify  the  standards  of  weights  and  measures,  whenever 
the  requisite  authority  shall  be  delegated  to  them  by  the  Executive, 

Id  the  early  part  of  last  year,  the  Board  decided  that  it  was  inexpedient 
to  hold  the  usual  exhibitions  of  American  manufactures,  on  the  return  of  the 
biennial  period  in  the  autumn  of  1837.  Although  this  deciHioo  was  not 
founded  upon  any  anticipation  of  the  general  paralysis  of  bosine«,  which 
has  since  occurred;  an  additional  cause  for  approval  of  their  course  is  found 
in  the  almost  total  cessation  of  manufacturing  operations,  attending  the 
commercial  derangements.  As  some  comment  has  been  made  opoo  the 
temporary  discontinuance  of  our  exhibitions;  and  the  supposition  has  been 
entertained,  that  the  omission  last  year  arose  from  a  want  of  zeal  on  the 
part  of  our  members,  the  Board  deem  it  but  just,  to  lay  before  the  Institute 
the  views  on  which  their  decision  was  founded;  leaving  it  to  their  successors 
lo  determine  how  far  these  views  shall  continue  to  influence  their  future 
coune. 

At  the  time  when  the  Franklin^  Institote  first  started  into  existence,  the  man- 
ufactures of  Philadelphia,  and  indeed  of  the  whole  Union,  were  in  a  coodl- 
tion  of  weak  and  destitute  infancy.  The  mechanics  of  the  country  were 
unaided  by  the  enlightening  influence  of  science;  and  had  not  yet  learned 
to  avail  themselves  of  that  great  lever  ot  social  prosperity,  the  systematic 
and  free  Interchange  of  ideas,  and  co«operation  of  interests. 

The  primary  object,  liierefore,  of  the  Institute  at  this  period,  was,  to  ef- 
fect an  ezteniive  and  intimate  acquaintance  between  the  various  classes  of 
manufacturers,  and  likewise  between  the  producer  and  the  consumer. 

A  rapid  series  of  improvements  in  the  arts,  partly  the  cause,  and  partlj 
the  effect,  of  the  exertions  of  the  Institute^  called  for  the  frequent  repeti- 
tion of  exhibitions,  designed  to  keep  the  public  mind  informed  of  the  pro- 
gress of  our  domestic  industry. 

But  that  state  of  infantile  weakness,  and  of  rapid  change,  has  now  in  a 
great  measure  passed  away;  and  the  more  mature  and  steady  growth  of  the 
arts,  does  not  require,  and  would  not  repay  the  labour  of  such  frequent  dis- 
plays. They  were  originated  with  a  view  to  the  benefit  of  the  community, 
and  should  be  continued  no  longer  than  the  interests  of  society  require. 
The  energies  of  the  institute  have  become  too  valuable  to  be  expended  in 
getting  op  a  mere  idle  pageant. 

It  Is  believed,  however,  that  exhibitions  of  domestic  manufactures,  of  a 
character  worthy  the  true  friends  of  the  arts,  might  be  held  at  periods  of 
four  or  five  years;  which  would  allow  a  sofiicieot  lapse  of  time  for  the  de- 
velopment of  important  and  interesting  improvements;  and  would  thus  re- 
tain their  character  of  novelty  and  usefulness. 

Although  any  self  gratulation  on  the  subject  at  this  time  may  seem  prema- 
ture, the  Board  cannot  close  their  report  without  expressing  their  sanguine 
hopes,  of  the  speedy  development  of  a  feature  of  the  Institute,  which  has 
been  warmly  cherished  in  prospect  from  the  earliest  days  of  the  society.  In 
their  first  annual  report,  the  Managers  of  the  Institute  suggested  the  esta- 
blishment of  a  school  of  arts,  in  which  the  mechanic,  the  manufacturer,  the 
miner,  and  the  civil  engineer,  might  receive  instruction  in  all  the  sciences 
which  have  a  practical  bearing  upon  their  several  pursuits;  and  from  that 
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period  the  Institate  has  beeo  anzioutlj  looking  forward  to  the  time  when 
public  opinion  ehoold  be  sufficiently  awaicened  to  the  Test  importance  and 
utility  of  such  an  institution. 

It  is  confidently  believed  that  the  time  has  now  arrived,  in  which  en- 
lightened legislation,  on  a  subject  so  deeply  interesting  to  the  community 
at  large,  and  to  the  mining,  manufacturing,  and  agricultural  population  of 
our  own  state  in  particular,  will  be  sustained  by  acclamation,  from  one  ex- 
tremity of  the  commonwealth  to  the  other. 

There  has,  probably,  never  been  any  public  measure  pressed  upon  the 
attention  of  our  legislature,  which  has  met  with  more  cordial  and  unani- 
mous approval,  from  men  of  all  parties  and  all  conditions  in  society.  The 
conviction  being  universally  entertained,  that  the  claims  of  the  productive 
classes  of  the  community,  upon  legislative  munificence,  are  strong  and  im- 
perative. 

The  Committee  on  the  Chesnut  Street  Hall,  have  effected  some  further 
sales  of  the  loan  during  the  year;  but  have  not  yet  disposed  of  a  sufficient 
amount  to  warrant  them  in  carrying  into  efiiect  the  improvements  necessary 
to  fit  the  building  for  the  purposes  of  the  Institute.  The  property  at  the 
present  time  yields  an  income  beyond  (he  interest  on  its  cost,  and  there  is 
DO  reason  to  doubt  that  it  will  continue  equally  productive  until  more  aus* 
picious  times  shall  enable  them  to  complete  the  intended  alterations,  and 
thus  increase  the  accommodations  of  the  Institute  to  the  extent  which  its 
large  list  of  members  requires. 

During  the  past  year  the  Institute  has  elected  188  new  members.  93 
have  been  lost  by  resignation,  and  23  by  death.  Increase  during  the  year 
72.     Whole  number  of  members'2078. 

The  following  named  gentlemen  have  become  life  members:  Messrs.  J. 
J.  Barras,  Thos.  Earp,  Davis  Henderson,  Jno.  K.  Kane,  Wm.  McUvaine^ 
Israel  Morris,  Wm.  S.  Otis,  Solomon  W.  Roberts,  Return  SheblOi  Thos.  S. 
Stewart  and  Jos.  Saxton. 

John  StrutherSi  Cludwutn* 

WiLLUM  Hamiltoit,  JScttum/. 


Rqiort  on  Prof.  MorseU  Electro-Magnetic  TeUgrcpk. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS  conititoted  by  the  FnnUin 

lot titute  of  the  State  of  Penni ylvAnia,  for  the  promotion  of  the  MechaDie  Arti,  to 

vhoni  WAi  referred  for  examinatioD,  an  Electro  Magnetic  Telegraph  invented  by  Pro- 

feaior  F.  B.  Mone,  of  the  city  of  New  York,  REPORT, 

That  this  instrument  was  exhibited  to  them  in  the  Hall  of  the  Institute, 
and  every  opportunity  given  by  Mr.  Morse  and  his  associate  Mr.  Alfred  Vail, 
to  examine  it  carefully,  and  to  judge  of  its  operation;  and  they  now  present 
the  following  as  the  result  of  their  observations. 

The  instrument  may  be  briefly  described  as  follows: 

1st.  There  is  a  galvanic  battery  of  sixty  pairs  of  plates,  seven  by  eight 
and  a  half  inches  each,  arranged  according  to  the  very  convenient  plan  de- 
vised by  Prof.  Hare,  and  set  in  action  by  a  solution  of  sulphate  of  copper. 

2d.  The  poles  of  this  battery  can  be  connected,  at  pleasure,  with  a  cir- 
cuit of  copper  wire,  which,  in  the  experiments  we  witnessed,  was  ten  miles 
in  length.  The  greater  part  of  the  wire  was  wound  round  two  cylinders, 
and  the  coils  insulated  from  one  another,  by  being  covered  with  cottoa 
thread. 

3d.  In  the  middle  of  this  circuit  of  wire,— *that  is  at  what  was  considered 


Digitized  byVjOOQlC 


Report  on  Prof.  Mor9^9  Eleetro^Magnetie  Tekgraph.      107 

virtually  a  distance  of  five  miles  from  the  batterj,  was  the  regiiier.  In 
this  there  is  an  electro-magDet,  made  of  a  bar  of  soft  iron  bent  io  the  form 
of  a  horse-shoe,  and  sarroanded  by  coils  of  the  wire  which  forms  the  cir- 
cait.  The  keq>er  of  this  magnet  is  at  the  short  arm  of  a  beot  lever,  at  the 
end  of  the  longer  arm  of  which  is  a  foontain-pen.  When  the  keeper  is 
drawn  against  the  magnet,  the  pen  comes  in  contact  with  a  roll  of  paper 
wound  aronnd  a  cylinder,  and  makes  a  mark  with  ink  npon  this  paper* 
While  the  telegraph  is  in  operation,  the  cylinder  which  carries  the  paper, 
n  made  to  revolve  slowly  upon  its  aiis,  by  an  apparatus  like  the  kitchen 
jack,  and  is  at  the  same  time  moved  forward  so  that  the  pen  if  constantly  in 
contact  with  the  paper  would  describe  a  spiral  or  helix  npon  its  snrface. 

4th.  Near  the  battery,  at  one  of  the  stations,  there  is  an  intermption  in 
the  circuit,  the  ends  of  the  separated  wire  entering  into  two  cops,  near  to 
each  other,  contaioing  mercury.  Now  if  a  small  piece  of  bent  wire  be  in- 
troduced, with  an  end  in  each  cup,  the  circuit  will  be  completed,  the  elec- 
tro-magnet at  the  other  station  will  be  set  in  action,  the  keeper  will  be 
drawn  against  it,  and  the  pen  will  make  a  mark  upon  the  revolving  paper* 
*0n  the  other  hand,  when  the  bent  wire  is  removed  from  the  cups,  the  cir- 
cuit will  be  interrupted,  the  electro-magnet  will  instantly  cease  to  act,  the 
keeper  will,  by  its  weight,  recede  a  small  distance  from  the  magnet,  the 
other  end  of  the  lever  will  rise  and  lift  the  pen  from  the  paper,  and  the 
marking  will  cease. 

5tb.  The  successive  connexions  and  interruptions  of  the  circuit,  are  ex- 
ecuted by  means  of  an  ingenious  contrivance  for  depressing  the  arch  of  cop- 
per wire  into  the  cups  of  mercury,  and  raising  it  out  of  them.  This  appa- 
tus  could  not  be  described  intelligibly  without  a  figure;  but  its  action  was 
simple,  and  very  satisfactory. 

6th.  Two  systems  of  signals  were  exhibited,  one  representing  numbers, 
the  other  letters.     The  numbers  consist  of  nothing  more  than  dots  made 

on   the    paper,   with  suitable  spaces  interveniog.     Thus 

would  represent  325,  and  may  either  indicate  this  number  itself,  or  a  word 
in  a  dictionary,  prepared  for  the  purpose,  to  which  this  number  is  attached* 
The  alphabetical  signals  are  made  up  of  combinations  of  dots  and  of  lines 
of  different  lengths. 

There  are  several  subsidiary  parts  of  this  telegraph  which  the  committee 
have  not  thought  it  necessary  to  mention  particularly.  Among  these  is  the 
use  of  a  second  electro-magnet  at  the  register,  to  give  warning  by  the 
ringing  of  a  bell,  and  to  set  in  motion  the  apparatus  for  taming  the  cylin- 
der. 

The  operation  of  the  telegraph,  as  exhibited  to  us,  was  very  satisfacto- 
ry. The  power  given  to  the  magnet  at  the  register,  through  a  length  of 
wire  of  ten  miles,  was  abundantly  sufficient  for  the  movements  required  to 
mark  the  signals.  The  communication  of  this  power  was  instantaneous* 
The  time  required  to  make  the  signals  was  as  short,  at  least,  as  that  ne- 
cessary in  the  ordinary  telegraphs.  It  appears  to  the  committee,  there- 
fore, that  the  possibility  of  using  telegraphs  upon  this  plan,  in  actual  prac- 
tice, is  not  to  be  doubted;  though  difficulties  may  be  anticipated  which  could 
not  be  tested  by  the  trials  made  with  the  model. 

One  of  these  relates  to  the  insulation  and  protection  of  the  wires,  which 
are  to  pass  over  many  miles  of  distance,  to  form  the  circuits  between  the 
stations.  Mr*  Morse  has  proposed  several  plans,-— the  last  being  to  cover 
the  wires  with  cotton  thread,  then  varnish  them  thickly  with  gum-elastic, 
and  enclose  the  whole  in  leaden  tubes.     More  practical  and  economical 
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meaos  wilt  probably  be  deTi9ed;  bat  the  fact  is  not  in  be  concealed  that  anj 
effectoal  plan  mast  be  very  ezpeosiTe. 

Doabts  have  been  raised  as  to  the  distance  to  which  the  electricity  of 
an  ordinary  battery  <fan  be  made  efficient;  bnt  the  committee  thinic  that  no 
^serioaa  difficolty  is  to  be  anticipated  as  to  this  point.  The  experiment  with 
the  wire  wound  in  a  coil  may  not,  indeed,  be  deemed  conclusive;  but  one 
of  the  members  of  the  committee  assisted  in  an  experiment  in  which  a  mag- 
net was  very  sensibly  effected  by  a  buttery  of  a  single  pair  through  an  in- 
suiated  wire  of  £|  miles  in  length,  of  which  the  folds  were  four  inches  apart; 
and  when  a  battery  of  ten  pairs  was  used,  water  was  freely  decomposed. 
An  experiment  is  said  to  have  been  made  with  success,  on  the  Birmingham 
and  Manchester  rail-road,  through  a  circuit  of  thirty  miles  in  length. 

It  may  be  proper  to  state  that  the  idea  of  using  electro.magneti«m  for 
telegraphic  purposes  has  presented  Itself  to  several  different  iodtyiduals, 
and  that  it  may  be  difficult  to  settle  among  them  the  question  of  origioality. 

The  celebrated  Gauss  has  a  telegraph  of  this  kind  in  actual  operation, 
for  communtcatiug  signals  between  the  University  at  Gottingen  and  his 
magnetic  observatory  in  its  vicinity.  Mr.  Wheatstone  of  London,  has  been 
for  some  time  also  engaged  in  experiments  on  an  electro-magnetic  telegraph. 
But  the  plan  of  Professor  Morse  is,  so  far  as  the  committee  are  informed, 
entirely  different  from  any  of  those  devised  by  other  individuals,  all  of 
which  act  by  giving  different  directions  to  magnetic  needles,  and  would 
therefore  require  several  circuits  of  wires  between  all  the  stations. 

In  conclusion  the  committee  beg  to  state  their  high  gratification  with  the 
exhibition  of  Prof.  Morsels  telegraph,  and  their  hope  that  means  may  be 
given  to  him  to  subject  it  to  the  test  of  an  actual  experiment  made  between, 
stations  at  a  considerable  distance  from  each  other.  The  advantages  which 
this  telegraph  would  present,  if  successful,  over  every  kind  heretofore  used, 
make  it  worthy  of  the  patronage  of  the  government  These  are,  that  the 
stations  may  be  at  a  distance  asunder  far  exceeding  that  to  which  all  other 
telegraphs  are  limited, — and  that  the  signals  may  be  given  at  night  and  in 
rains,  snow,  and  fogs,  when  other  telegraphs  fail. 

(By  order  of  the  Committee.)  Wiluam  Hamiltoit,  Actuary. 

Philadelphia,  February  8th,  1838. 
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LIST   OF   AMERICAl?   PATJSNTS  WHICH   ISSUED   Ilf   MAT  1837. 

kViih  Remarks  and  Exemplifications  by  the  Editor. 

82.  For  a  Turning  Table  for  rail-roads;  Jeremiah  Myers,  Attlebo- 
rough,  firistol  county,  Massachusetts,  May  8. 

There  is  to  be  a  revolving  platform  constructed  much  in  the  usual 
way,  but  it  is  to  be  placed  upon  a  carriage  with  rollers  running  upon  a 
rail  over  the  pit  prepared  for  the  turnabout,  which  pit  may  be  two  or 
three  times  as  long  as  it  Is  widCt  or  as  the  diameter  of  the  turnabout, 
which  may  be  drawn  along  it  by  means  of  a  chain  and  windlass.  The 
ends  of  the  pit  are  circular,  and  the  turning  table  is  to  be  moved  round 
by  a  pinion  taking  into  teeth  on  its  lower  side. 

*^Tbe  invention  claimed  consists  in  placing  the  revolving  circular  plat* 
form,  or  turning  table,  upon  a  carriage  moving  upon  rails;  la  making; 
an  oblong  pit  by  which  the  locomotive  engines  or  cars  may  be  run 
off  the  turning  table  at  right  angles  from  any  part  of  the  pit;  and  frona 
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either  end  obliquely  as  well  as  at  right  angles,  or  otherwise,  to  any  part 
of  the  work-shop,  depot,  carriage-house,  or  other  place;  and  in  the  fa- 
cility afforded  from  the  above  described  form  of  the  pit,  of  clearing  the 
turning  table  from  snow,  ice,  or  other  obstructions:  likewise  in  placing 
the  locomotive  engine  on  a  car  upon  a  carriage  running  at  right  angles 
with  the  track,  by  which  means  the  locomotive  or  car  may  be  run  off 
upon  any  other  track  parallel  with  the  same.  A  revolving  circular 
platform,  or  turning  table,  is  not  claimed,  but  only  the  method  of  turn- 
ing it  by  the  use  or  application  of  a  circular  rack  and  pinion  turned  by 
a  crank." 

Possibly  such  a  contrivance  as  the  foregoing  may  be  found  useful  in  a 
workshop,  or  depot,  but  it  is  not  likely  that  it  will  be  applied  elsewhere. 
The  latter  claim  to  the  circular  rack  and  pinion  would  Scarcely  be  sus- 
tainable; and  some  of  the  former  claims  are  to  results  instead  of  to  the 
means  by  which  they  are  produced. 


63.  For  an  Iron  Chesty  or  Safe^  for  the  preservation  of  Books;  fieo- 
jamio  Sherwood,  city  of  New  York,  May  8. 

This  chest,  safe  or  bookcase,  is  to  be  made  in  the  form  of  a  vertical 
cylinder.  Its  security  is  to  result  from  there  being  two  doable  cases 
each  filled  with  a  bad  conductor  of  heat.  The  outer  case  is  a  double 
cylinder,  with  double  heads,  a  space  of  about  two  inches  between  the 
two  being  filled  with  a  mixture  of  prepared  Plaster-of-Paris,  and  pulver- 
ized charcoal.  The  inner  case  is  similarly  made,  there  being  a  space 
of  about  an  inch  between  it  and  the  outer;  it  revolves  on  central  gud- 
geons, has  its  proper  door,  which  when  closed  is  to  be  turned  round  so 
as  to  be  on  the  side  opposite  to  that  of  the  outer  case. 

The  claim  is  to  *Hhe  principle  of  suspending  by  pivots,  one  safe  with- 
in another,  that  the  door  of  the  inner  one  may  be  shut,  and  it  turned 
round  and  secured  so  as  to  place  the  door  of  the  inner  and  outer  safes 
in  different  directions  from  each  other;  that  if  by  a  fall  of  any  great 
weight  upon  it  the  outer  door  should  be  thrown  open,  the  inner  one  be- 
ing turned  round  would  prevent  any  exposure  of  the  contents:  second, 
the  application  of  pulverized  charcoal  and  boiled  gypsum  combined,  in 
fire  proof  chests,  as  a  non-conductor  of  heat. 

Double  chests  failed  in  the  intense  heat  of  the  fire  in  New  York,  and 
there  does  not  appear  to  be  any  thing  special  in  that  presented  to  us  above, 
to  protect  it  under  similar  circumstances;  the  mixture  of  charcoal  and 
gypsum  will  do  no  more  good  than  charcoal  alone,  or  various  other  bad 
conductors  of  heat,  or,  in  fact,  than  a  mere  air  chamber. 


84.  For  a  machine  for  Facing  and  Dressing  Stone;  David  Hull  and 
John  Critcherson,  Portland,  Cumberland  county,  Maine,  May  8. 

The  cutting  is  to  be  effected  by  chisels,  or  cutters,  projecting  out 
from  a  quadrant  of  a  cylinder,  which  is  to  be  vibrated  backward  and  for- 
ward above  the  stone,  being  caused  to  do  so  by  the  action  of  a  crank 
shaft,  and  fly  wheel.  The  cutters  are  to  be  forked,  so  as  to  have  two 
edges,  and  it  is  said  that  they  will  sharpen  themselves  by  their  vibrato- 
ry motion.  Perhaps  they  may,  but  to  us  the  motion  seems  well  calcu* 
lated  to  produce  a  contrary  effect.  The  claim  is  to  **the  double  edged 
cutters  placed  upon  a  segment  of  a  cylinder,  having  a  pendulous  mo- 
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tion,  for  catting  and  dressing  stone,  substantially  as  set  forth  in  the  spe- 
cification." 

85.  For  a  machine  for  Cutting  and  Dressing  Granite^  Marble^  or 
other  Stone;  John  D.  Bnzzell,  Cape  Elizabeth,  Cumberland  conntjr, 
Maine;  first  patented  June  2d,  1836,  re-issued  on  an  amended  specifica- 
tion, May  15. 

The  description  of  this  machine  is  of  great  length,  referring  through- 
out to  accompanying  drawings.  The  claims  made  are  to  **the  particu- 
lar arrangement  and  combination  of  the  cutting  and  polishing  cylinders; 
the  chisels  or  cutters  used  for  cutting,  grooving,  beading;  the  method 
of  raising  and  regulating  the  material  to  be  operated  upon,  and  the  ar- 
rangement of  the  machinery  for  revolving  and  moving  the  cylinders, 
and  moTing  the  carriage/' 

The  chisels  for  cutting,  adapted  in  shape  to  the  particular  purpose 
for  which  they  are  to  be  used,  are  fixed  in  sockets  set  in  spiral  rows 
round  a  hollow  cast  iron  cylinder,  and  these,  it  is  said,  are  to  ^'strike  up- 
on the  stone  in  such  a  manner  as  to  cut  the  stone  and  dress  and  polish 
it  fit  for  building."  The  peculiar  form  of  the  chisel  is  described,  and 
is  such  thatU  may  be  shifted  in  its  socket  as  it  wears,  and  so  secured  as 
to  present  a  new  cutting  edge.  There  are  to  be  cylinders  of  stone  for 
grinding  and  polishing  after  the  cutting;  and  a  wooden  cylinder  covered 
with  leather,  to  be  used  with  emery,  &c.,  for  the  same  purpose.  How 
far  aome  of  the  things  claimed  may  be  sustainable,  we  are  not  prepared 
to  say;  we  allude  to  such  as  the  method  of  raising  and  regulating  the 
naterial*  We  have  not  seen  this  machine  in  operation,  but  from  those 
who  have  we  have  received  very  favourable  reports.  We  look  for  one 
to  be  brought  to  Washington,  to  be  tried  on  stone  for  the  p6blic  build- 
ings* 

86.  For  improvements  in  the  ^ir  Pump  for  Low  Pressure  Steam 
Engines;  Thomas  B.  Silliman,  city  of  New  York,  May  15.  (See  spe* 
cificatioii.) 

87.  For  an  improved  mode  o{  Running  Saw  Mill  Gates  upon  Irons; 
Henry  Johnson  and  Nelson  Johnson,  Erwin,  Steuben  county,  New  York, 
May  15. 

This  patent  is  taken  for  a  trifling  alteration  in  the  mode  of  construct- 
ing  slides,  or  guides,  of  metal,  for  a  saw  gate;  the  claim  made  is  to  what 
is  denominated  a  **  spring  wedge,  for  pressing  up  the  box  against  the 
slide.''  This  particular  contrivance  it  is  not  considered  worth  while  to 
describe,  as  the  making  a  good  slide  is  a  thing  of  no  difficulty  whatever. 

88.  For  a  machine  for  Cuttings  Grinding^  and  Polishing  Granite, 
Marbkf  and  other  kinds  of  Stone;  Mighill  Nutting,  Portland,  Cum- 
berland county,  Maine,  May  15. 

The  patentee  says,  ^  I  claim  as  my  invention,  the  hemispherical  nuts, 
as  arranged,  for  raising,  and  regulating  the  height  of  the  stone  to  be  cut, 
ground,  or  polished.  I  also  claim  the  particular  manner  in  which  I  have 
arranged  the  springs  above  the  hammers,  and  those  which  sustain  the 
chisels  upon  shafts,  by  means  of  which  they  can  be  simultaneoualy 
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raued  aad  lowered.  I  also  claiai  the  manner  in  whkh  I  bare  arranged 
and  combined  the  respective  parts  of  the  cutter  frame,  so  that  the  posi* 
tion  of  the  chisels,  and  of  the  other  parts  connected  therewith,  may  be 
regulated  by  the  turning  of  the  cutter  frame  upon  its  axis;  and  the  man* 
ner  of  vibrating  this  frame  by  a  lateral  motion  communicated  to  the  said 
axis.*' 

The  hemispherical  nuts  are  set  into  concave  beds,  on  which  they  have 
f<ree  motion,  so  that  the  screws  which  are  used  to  regulate  the  height  of 
the  stone,  may  always  turn  without  binding.  The  cutters  are  raised  by 
means  of  lifters  on  a  revolving  shaft,  and  are  so  fixed  as  that  the  feed  of 
the  whole  of  them  may  be  regulated  simultaneously.  The  chisels  are 
raised  to  a  given  height,  by  means  of  springs,  which  are  also  capable  of 
simultaneous  regulation. 

The  subject  of  stone  cutting  machines  has  arrested  the  attention  of 
several  different  inventors  within  a  short  period  of  time,  most  probably 
in  consequence  of  the  very  favorable  reports  of  the  success  of  the  ma- 
chine invented  and  patented  by  Mr.  Hunter,  of  Scotland. 

89.  For  a  Machine  far  Cutting  Oras$  and  Orainf  Alexander  M. 
Wilson,  Rhinebeck,  Dutchess  county,,  New  York. 

This  is  a  renewed  patent,  issued  in  conseqnence  of  the  destruction  of 
the  original  by  fire,  at  the  time  the  patent  office  was  burnt.  This  patent 
was  noticed  at  p.  48,  vol.  xviii.  There  appears  to  be  some  discrepancy 
between  the  claims  made  in  the  original  patent,  as  there  stated,  and  those 
in  the  renewed  instrument.  The  following  are  the  words  of  the  claim 
as  now  presented.  '*  What  I  claim  as  my  invention  in  the  foregoing 
machinet  is  the  construction  of  what  I  call  the  gathering  wheel,  with  its 
offsets,  made  in  the  way  described*  and  having  knives  or  cutters  at- 
tached  to  its  lower  side;  the  whole  formed  and  operating  substantially 
in  the  manner  herein  set  forth." 


00.  For  improvements  in  tho.  Machine  for  cutting  Orass  and 
Grain;  Alexander  M.  Wilson,  Rhinebeck,  Dutchess  county  New  fork, 
May  15. 

The  claim  under  this  patent  for  an  improvement  on  that  last  no- 
ticed, embraces  a  sliding  gear  above  the  gathering  wheeU  in  combina- 
tion with  a  hinge  guard  plate  under  the  front  edge  of  the  wheel,  and  the 
clutch  box  upon  the  shaft*  to  allow  of  the  adaptation  of  the  knives  and 
gathering  wheel  to  uneven  ground;  and  also  to  the  manner  of  balancing 
the  machine. 

A  machine  very  similar  to  this,  in  appearance,  is  shown  in  Loudon's 
Encyclopedia  of  Agriculture,  p.  433*  third  edition.  The  gathering 
wheel  and  knives,  however*  are  circular,  instead  of  having  breaks,  as  in 
Mr.  Wilson's.  We  believe  that  the  difficulties  which  presented  them* 
selves  in  the  Scotch  machine  have  not  been  removed;  there  appears  to 
be  too  much  complexity  in  the  instrument  itself,  and  a  considerable 
waste  of  power  in  moving  the  gathering  wheel  and  its  load,  where  the 
crop  is  heavy. 

91.  For  Boats  for  Canals^  Bays^  tire;  Abraham  Morrison,  Johns- 
town, Cambria  county, Pennsylvania,  May  15.     (See  specification.) 
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92.  For  a  new  and  improved  Mode  of  Propelling  Boats;  Jesse  Ong, 
North  Huntingdon,  Westmoreland  county,  Pennsylvania,  May  23. 

The  claim  is  to  **  the  application  of  two  paddle  wheels  for  the  par- 
pose  of  propelling  boats^  at  the  centre  of  the  stern,  and  haying  that 
centre  as  the  common  focus  of  their  motions,  which  are  contrary  in 
direction,  and  their  planes  at  right  angles  instead  of  parallel  with  the 
direction  of  the  boat,  and  the  direction  and  order  of  their  strike  is  such 
that  the  created  currents,  whilst  they  assist  the  efficacy  of  the  wheel, 
are  themselves  dissipated  and  destroyed  by  their  successive  action  on 
each  other." 

The  paddles  are  set  obliquely  to  the  hub,  or  centre,  of  the  propelling 
wheels,  which  are  parallel  to,  and  in  the  vicinity  of,  each  other.  The  shaft 
of  one  wheel  is  hollow,  to  allow  that  of  the  other  to  pass  through  it,  as 
they  are  to  be  propelled  in  reverse  directions,  the  obliquity  of  the  pad- 
dles being  reversed. 

Attempts  have  been  made  to  propel  boats  by  means  of  wheels  like  the 
foregoing,  but,  we  believe,  on  separate  axes.  How  far  the  reversed  force 
acting  upon  the  water  will  still  the  agitation,  we  are  not  prepared  to 
say;  this  must  be  determined  by  experience;  we,  however,  do  not  be- 
lieve that  it  will  be  such  as  to  have  much  effect  in  preventing  the  wash- 
ing  of  the  banks  of  canals;  the  only  situation  where  such  an  affair  is  ot 
importance. 

93.  For  a  Steam  Regulator  to  prevent  Explosions  in  Boilers;  Au- 
gustus Eitelgeorge,  Cincinnati,  Hamilton  county,  Ohio,  May  23. 

A  boiler  is  to  be  made  in  any  of  the  usual  forms,  and  a  second  vessel 
Is  to  be  made  of  the  same  form,  but  less  in  its  dimensions,  so  that  when 
placed  within  the  first  there  shall  be  a  space  of  four  or  five  inches  be- 
tween them;  the  inner  vessel,  which  is  called  a  steam  regulator,  is  to  be 
perforated  with  numerous  holes  over  its  whole  surface. 

The  claim  is  to  ^Mhe  application  to  common  steam  boilers  of  a  per- 
forated steam  regulator,  of  a  figure  correspondent  to  that  of  the  boiler 
in  which  it  is  placed,  but  of  smaller  dimensions,  leaving  a  space  be- 
tween it  and  the  sides  and  ends  of  the  boiler,  secured  by  rods  or  arms 
extending  from  the  sides  and  ends  of  the  regulator  to  the  sides  and  ends 
of  the  boiler;  the  flues  passing  through  both  regulator  and  boiler,  for 
preventing  the  bursting  of  the  latter,  by  checking,  breaking,  or  equally 
distributing,  the  power  of  the  steam,  and  thus  preventing  its  acting  with 
too  great  a  force  on  any  part  of  the  boiler." 

So  far  as  we  remember,  this  mode  of  preventing  explosions  has  not 
been  hitherto  essayed,  and  so  far  as  we  are  able  to  judge  upon  such  a 
subject,  it  never  will  be  essayed  by  any  one  who  understands  any  thing 
of  the  nature  of  steam,  and  who  is  acquainted  with  the  vast  power  which 
has  been  manifested  in  most  of  the  explosions  which  have  occurred. 
We  really  think  that  a  patent  might  have  been  fairly  refused  on  account 
of  the  trifling  nature  of  the  contrivance;  but  this  ground,  when  taken, 
is  one  of  the  most  offensive  to  those  who  imagine  that  they  have  made 
great  discoveries.  If  the  thing  claimed  can  be  pointed  to  as  having 
been  previously  done,  this  is  considered  as  a  mere  misfortune;  but  to 
call  any  contrivance  worthless  which  some  one  has  thought  worthy  of 
a  patent,  is  an  act  of  the  most  monstrous  injustice,  and  can  arise  only 
from  ignorance  or  interest,  or  from  a  combination  of  the  two« 
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94.  For  an  improvement  in  the  Construction  of  Water  Wheels; 
Nehemiah  P.  Stanton,  Syracuse,  Onondagua  county,  New  York,  May  23. 

Some  variations  in  the  mode  of  constructing  this  wheel  are  described, 
but,  in  general,  it  is  to  be  made  by  forming  spiral  wings,  or  floats,  on 
the  two  ends  of  a  horizontal  shaft,  and  covering  these  with  a  tight  drum 
or  case.  The  outer  ends  of  the  drums,  are  enclosed,  there  being  per- 
forations on  their  peripheries  close  to  the  heads,  through  which  the 
water  is  to  escape  from  the  spirals.  The  shaft  which  connects  these 
two  wheels  passes  through  an  opening  at  the  lower  end  of  a  trunk,  or 
floom,  against  the  sides  of  which  the  open  ends  of  the  drums  fit  and  re- 
volve, and  through  which  they  receive  their  water.  The  invention 
cfainpied,  *  is  the  conducting  of  the  diagonal  or  spiral  tapering  buckets, 
with  the  discharge  of  the  water  in  the  extreme  surface  of  the  wheel,  or 
at  the  point  of  greatest  length  of  lever.*' 

This  contrivance  adds  another  to  the  catalogue  of  what  are  called  re- 
action water  wheels.  It  has  some  claim  to  novelty  in  its  form,  but  it 
would  not  be  an  easy  task  to  tell  in  what  way  this  variation  of  form  will 
render  it  a  substantial  improvement. 

95.  For  an  improved  Rail  for  Railways;  John  Ruggles,  Thomas- 
ton,  Lincoln  county,  Maine,  May  23.    (See  specification.) 

96.  For  an  improvement  in  Fire  Arms  and  Ordnances  Henry  C. 
Fay,  Lancaster,  Worcester  county,  Massachusetts,  May  23. 

In  this  instrument  the  barrel  is  connected  to  the  stock  by  pivots,  or 
trunnions,  forming  a  hinge  joint;  and  when  the  piece  is  to  be  loaded,  a 
spring  catch  which  holds  them  in  place  is  pressed  down,  and  the  barret 
depressed,  so  as  to  expose  the  open  end  of  the  breech,  into  which  a 
ready  charged  metallic  tube,  or  cartouche,  is  to  be  inserted,  having  on 
its  back  end  a  percussion  cap. 

By  the  act  of  loading,  above  described,  the  trigger  is  to  be  thrown 
out,  and  other  movements  made,  preparatory  to  the  discharge  of  the 
piece.  The  claims  are  of  greater  length  than  we  think  it  necessary 
to  transcribe,  as  they  refer  to  certain  peculiarities  of  structure  upon 
which  the  patentee  must  depend  for  the  maintenance  of  his  right,  which, 
however,  is  not,  we  think,  very  Hkehr  to  be  controverted,  if  controversy 
is  at  all  dependant  upon  the  actual  «se  of  the  Invention* 

97.  For  a  new  mode  of  •Applying  Water  to  Tub  Wheels;  David  B» 
Napier,  Liberty,  Casey  county,  Kentucky,  May  23. 

The  claim  made  is  to  ^*  the  application  of  water  to  tub  mill  wlicelaby 
two  shoots,  through  a  block  or  blocks,  gradaated  so  as  to  keep  the 
column  of  water  solid,  and  acting  upon  the  wheel  by  pressure;  also  the 
band  to  prevent  the  escape  of  water."  The  two  shoots  deliver  the  water 
at  opposite  points,  and  each  is  to  extend  one  third  of  the  way  round  the 
wheel.  Particular  calculations  are  furnished  for  the  exact  proportions 
of  the  various  parts,  but  still  there  b  a  want  of  clearneas  in  the  Ascrip- 
tion, which  the  drawing  does  not  entirely  remove. 

98.  For  an  improvement  in  Stoves;  Ethan  A*  Andrews,  Boston,  Maa- 
aachusetta,  May  30. 

We  are  told  that  the  ^'  invention  consists  in  a  part  called  the  radiator^ 
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which  18  placed  behind  ihe  stove,  and  which  may  be  attached  to  all  kinds 
of  stoves,  whether  close  or  open,  whatever  be  the  fuel  used  in  them,  pro- 
vided the  smoke  and  gases  are  carried  from  them  by  pipes." 

The  radiator  is  formed  by  two  plates  of  metal  an  inch  or  more  apart, 
enclosed  at  the  edges,  and  it  is  placed  at  the  back  of  the  stove.  Its  ap- 
pearance being  something  like  that  of  a  chimney  board,  but  is  to  stand 
out  from  the  fire  place,  or  wall,  so  that  both  its  sides  may  be  exposed. 
A  pipe  leads  into  It  from  the  back  of  the  stove,  and  may,  when  desired^ 
pass  directly  thence  into  a  chimney,  but  by  closing  a  valve  the  draught 
is  made,  by  means  of  partitions,  to  circulate  up  and  down  between  the 
two  plates  of  the  radiator,  whence  it  escapes  through  two  other  pipes 
into  the  chimney.  The  radiator  is  in  effect,  therefore,  a  flattened  pipe, 
or  flue,  for  the  distribution  of  heat.  The  claim  is  to  **  the  combination 
of  the  stove  radiator  with  its  partitions  and  flues,  constructed  in  the 
manner  and  for  the  purposes  described.*' 

99.  For  a  machine  for  Drying  Oil  Cloths,  Painted  Floor  Clothi^ 
ire;  Daniel  Sampson,  Winthrop,  Kenuebec  county,  Maine,  May  30. 
(See  specification.) 

100.  For  an  •Apparatus  to  be  used  in  Pointing'  Cannon;  John 
Hobday,  Portsmouth,  Norfolk  county,  Virginia,  May  30. 

The  general  construction  of  this  apparatus  is  made  known  with  suffi- 
cient clearness  in  the  claim,  as  follows: 

^*  What  I  claim  as  my  invention,  and  wish  to  secure  by  letters  patent, 
is  the  constructing  of  an  instrument  for  the  pointing  of  cannon,  which 
instrument  has  an  index  pointing  horizontally,  or  indicating  the  hori- 
zontal position  and  inclination  of  the  gun  to  which  it  is  attached;  the 
position  of  the  index  being  preserved  by  the  action  of  a  pendulous 
weight  to  which  it  is  attached.'^ 

101.  For  an  improvement  in  the  art  of  manufacturing  Cast  Iron 
Cannon;  Cyrus  Alger,  Boston,  Massachusetts,  May  30.  The  specifi- 
cation of  this  patent  will  be  published  in  an  early  number  of  this 
Journal. 

102.  For  a  new  mode  of  Manufacturing  Saddle  Trees;  William 
Kelly,  White  Deer  township.  Union  county,  Pennsylvania,  May  30. 
(See  specification.) 

103.  For  a  machine  for  Hulling  and  Scouring  Bice;  Charles  K. 
Harvey  and  Erastus  Tracy,  Poughkeepsie,  Dutchess  county ,New  York, 
May  .30. 

This  machine  is  constructed  something  like  a  grist  mill,  but  instead 
of  stones,  a  bed  and  runner  of  peculiar  construction' are  employed;  the 
lower  disk  forms  the  runner,  the  upper  an  inverted  bed.  The  inverted 
bed  which  has  a  rim  an  inch  and  a  half  deep,  is  to  be  stuffed  with  curled 
hair,  and  over  this  is  to  be  a  covering  of  strong  canvass,  with  No.  3 
emery  glued  upon  it.  This  is  used  for  hulling;  but  when  the  hulled  rice 
is  to  be  scoured,  a  bed  covered  with  iamb's  skin  felt,  sheared  so  as  to 
leave  the  wool  three  fourths  of  an  inch  long,  is  to  be  substituted. 
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The  runner  ib  to  be  constructed  like  the  in?erted  bed,  being,  for  hull- 
ing,  covered  with  No.  3,  emery,  but  for  scouring,  with  emery  No.  0. 

The  claims  are  to,  ^  Firitf  The  particular  manner  of  constructing  the 
elastic  bed  and  runner,  by  the  use  of  curled  hair*  Second^  The  con- 
struction of  the  inverted  bed.  Thirdy  The  pariicular  manner  of  intro- 
ducing the  grain  between  the  working  fans  by  the  convex  form  of  the 
runner,  as  shown  in  the  drawing.  Fourihy  The  particular  arrangement 
and  combination  of  the  different  parts,  many  of  which  are  old,  but  taken 
together,  present  a  new  arrangement  of  a  machine." 

104.  For  an  improved  Cooking  and  Heating  Stove;  Washington 
Auld,  and  James  Cox,  Qt  j  of  Philadelphia,  May  80. 

The  claims  refer  to  parts  described  in  a  specification  of  considerable 
length,  without  which,  and  the  drawings,  they  would  not  be  understood. 
The  apparatus  appears  to  be  skillfully  arranged,  and  we  would  willingly 
make  it  fully  known;  should  the  patentees  hereafter  furnish  the  neces- 
sary cuts,  we  will  insert  the  specification.  This  we  are  ready  to  do 
whenever  so  furnished  with  the  means. 


105.  For  an  improvement  in  the  Spiral  Bucket  Water  Wheel;  Jo- 
seph C.  Green,  Fayette,  Kennebec  county,  Maine,  May  30. 

This  water  wheel  consists  of  a  cylinder  grooved  from  end  to  end, 
like  a  many  threaded  scre^,  which  cylinder  is  to  be  enclosed  in  a  hol- 
low case,  or  tube,  which  fits  it  as  closely  as  may  be,  but  within  which 
it  is  to  revolve;  one  end  of  the  case  is  to  have  a  close  fitting  head,  and 
at  the  other,  where  the  water  is  to  be  discharged,  the  head  may  be  re- 
moved to  a  greater  or  less  distance  by  appropriate  means,  and  is  called 
a  ventilator.  The  water  is,  in  general,  to  be  admitted  through  an 
opening  in  the  middle  of  the  case,  and  under  pressure  of  the  head.  The 
claims  are  to ''  The  giving  of  the  grooves  or  vanes  of  the  wheel  a  greater 
obliquity  at  the  discharging  than  at  the  receiving  point.  The  use  of  a 
head  to  the  cylinder  to  confine  the  pressure  of  the  water;  and  the  use  of 
a  ventilator  regulating  the  discharge  of  the  water." 

We  are  really  at  a  loss,  after  reading  the  specification,  and  examin- 
ing the  drawing  with  some  care,  to  perceive  in  what  the  merits  of 
the  apparatus  consist.  We  find  something  of  novelty,  but  must  wait  to 
learn  the  amount  of  utility,  and  really  apprehend  that  this  will  prove  a 
minus  quantity. 

106.  For  a  machine  for  Cleanings  Winnowing^  and  Separating 
Grain;  Markwell  Thomas,  Alfred,  York  county,  Maine,  May  30. 

The  claim  in  this  machine  is  to  ''  the  employment  of  iron  circular 
plates,  which  are  bound  in  place  by  iron  rods,  by  which  the  cylinders 
are  made  strong.  The  leaving  a  space  between  the  upper  and  lower 
ends  of  said  cylinders,  and  inserting  in  the  shoulders  of  the  inner  cyl- 
inder, the  iron  sweeps  as  shown  in  the  drawing,  by  which  the  grain  is 
prevented  from  entering  the  joints,  and  the  machine  kept  free.  The 
employment  of  a  spiral  plate,  and  the  mode  of  arranging  the  same  by 
which  its  upper  surface  is  left  smooth  and  uninterrupted  by  fastenings. 
The  adding  a  middle  sieve  by  which  the  withered,  defective,  or  imper- 
fect grain  is  separated  from  the  full  and  perfect  grain.  The  double 
spout  with  doors  by  which  the  smaller  or  larger  grain,  the  perfect  or 
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imperfect  of  any  one  kind  of  grain,  may  be  let  intOj  or  kept  oat  of,  the 
cylinder  at  pleasure. 

It  will  be  apparent  from  the  foregoing,  that  the  drawings  are  essential 
to  the  nnderstanding  of  the  particular  structure  of  this  machine. 

107.  For  an  improvement  in  the  mode  of  manufacturing  Splints  for 
Friction  Matches;  Stephen  Dale,  Concord,  New  Hampshire,  May  30. 

The  object  of  this  invention  is  security  from  combustion  by  accidental 
friction  of  the  matches  against  each  other.  Dry  pine,  or  other  suitable 
wood,  is  lobe  cut  into  blocks  of  proper  length,  and  one  end  of  each  block 
is  to  be  grooved  both  ways,  by  saws,  so  as  to  divide  it  into  squares  of  a  pro- 
per size  for  a  match.  Upon  the  other  end  a  piece  of  cloth  is  to  be  glued, 
and  by  means  of  a  knife,  or  other  instrument,  passed  into  the  respective 
grooves,  the  block  is  to  be  split  into  matches,  which  will  be  still  held 
together  by  the  cloth,  whilst  the  grooved  ends,  upon  which  the  corapo- 
sition  is  put,  will  not  be  in  contact  with  each  other.  The  claim  is  to 
this  mode  of  manufacturing  splints. 

108.  For  improvements  in  the  mode  of  constructing  Locks  Jor  the 
Doors  of  Buildings^  fyc,  and  in  the  night  latches  occasionalljr  at- 
tached to  the  locks  of  outer  doors;  James  McClory,  City  of  New  York, 
May  30. 

This  lock  is  of  the  kind  in  which  there  is  a  number  of  tumblers  ca- 
pable of  being  changed  in  their  arrangement,  the  bit  of  the  key  also  con- 
sisting of  separate  pieces,  capable  olfalike  permutation;  this  being  a 
well  known  device,  makes  no  part  of  the  claim.  The  tumblers  are  ar- 
ranged in  a  movable  box,  which  can  be  readily  taken  out,  without  other- 
wise disturbing  the  lock,  when  it  is  desired  to  change  their  arrange- 
ment; the  construction  and  arrangement  of  this,  forms  one  of  the  claims. 
There  is  likewise  a  claim  to  '*the  manner  of  making  the  key  in  two 
parts  for  the  purpose  of  placing  the  movable.bits  thereon,  from  the 
upper  end  of  the  lower  section."  This  lower  section,  containing  the 
bits,  has  a  pin  which  fits  into  the  barrelled  part  of  the  upper  section, 
where  it  is  fastened  by  a  wedge.  One  of  the  knobs  is  attached  to  the 
spindle  by  a  nut,  in  a  way  which  appears  to  be  new,  and  is  claimed. 
These,  however,  and  a  movable  racking  in  the  night  latch,  can  not  be 
readily  understood  from  description. 

109.  For  improvements  in  Many  Chambered  Cylinder  Fire  Jlrms; 
Otis  W.  Whittier,  Enfield,  Grafton  county.  New  Hampshire,  May  30. 

This  many  chambered  gun  is  to  have  the  cylinder  of  chambers  turned 
by  a  peculiar  arrangement  of  the  parts  intended  for  that  purpose.  These 
contrivances  have  become  so  numerous,  and  most  of  them  have  proved, 
or  are  in  a  fair  way  of  proving,  so  altogether  valueless,  that  we  deem  it 
unnecessary  to  attempt  a  description  of  them,  unless  we  meet  with 
something  which  takes  them  out  of  the  list  of  mere  varieties,  and  gives 
to  them  a  specific  character. 

1 10.  For  improvements  in  Jipparatus  for  Drawing  Liquids  by 
Condensed  Jiir;  Jasper  Johnson,  Geneasee,  Livingston  county,  New 
York,  May  30. 
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Improvemenis  in  the  Jlir  Pumpifor  Steam  Engines.        \\7 

This  apparatus  consists  of  a  cock,  and  a  tube  which  leads  from  said 
cock,  down  into  a  cellar  or  other  place  where  the  barrel,  or  vessel,  con- 
taining the  liquor,  is  deposited.  Connected  with  this  is  a  cylinder  and 
piston,  so  arranged  and  combined  with  the  cock  and  tube,  that  air  may 
be  forced  down  the  latter  by  its  meanst  until  sufficiently  condensed  to 
cau3e  the  liquor  to  rise  by  the  elastic  force  of  the  air.  The  peculiarity 
consists  in  an  oblique  aperture  in  the  cock,  which  comes  into  play  when 
the  apparatus  is  employed  for  condensing,  and  the  claim  is  to  this  part 
alone. 


SpEciriOATioNs  or  American  Patents. 


Speeificaiion  of  a  Patent  for  an  improvement  in  the  air  pump  of  low  pree- 
sure  Steam  Engines;  granted  to  Thomas  B.  Silliman,  dty  of  New 
Forky  May  XSth,  1837. 

The  nature  of  my  invention  consists  in  arranging  a  double  acting  hor- 
izontal air  pump  with  its  channels,  passages,  reservoir,  and  water 
pipes,  in  such  a  manner  as  to  be  applicable  to  steam  boat  engines,  par^ 
ticolarly  those  constructed  upon  the  horizontal  plan;  the  objects  of  which 
are  to  produce  a  more  uniform  effect,  to  lessen  the  concussion  usually 
experienced  in  steam  boats  from  their  operation,  and  obtain  such  com- 
pactness or  convenience  as  may  arise  from  such  arrangements. 


The  accompanying  figure  represents  a  longitudinal  section  of  the 
apparatus;  A,  is  the  air  pump;  B  the  cylinder;  C,  a  part  of  the  condenser; 
D>  channel  plate,  connecting  the  bed  plate  and  condenser;  £,  reser- 
voir; the  water  pipe  is  not  seen  in  the  section:  a  is  the  piston  of  the 
air  pump;  6,  6,  nozzles  or  openings  of  the  same;  c,  c,  foot  valves;  d,  d^ 
delivering  valves;  e,  opening  or  nozzle  of  condenser;  ^,  opening  between 
channel  plate  D,  and  bed  plate  B;  ^,  gj  bonnets  of  foot  valves;  A,  A,  pis- 
ton rods. 

The  air  pump  is  operated  by  means  of  an  upright  lever,  or  beam, 
and  proper  connecting  rods  attached  to  the  crosshead  of  the  engine. 

When  in  operation  the  water  and  air  contained  in  the  condenser,  pass* 
ea  through  the  channel  plate  D,  from  e  to/,  into  the  bed  plate  B,  be- 
tween the  two  foot  valves  c^  c»  from  thence  through  either  foot  valve  al- 
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ternalely  into  cylinder  Ay  through  the  nozzles  6,  6/  thenoe  the  water,  by 
occupying  the  lowest  place  in  the  cylinder,  returns  first  and  passes  into 
the  reservoir  £«  through  the  opening  of  the  delivery  valves  d^  d^  follow- 
ed  by  the  air  and  vapour  which,  by  occupying  the  upper  part  of  the  cyl- 
inder,  presses  upon  the  surface  of  the  water  with  an  elastic  force,  which 
in  addition  to  the  gravity  of  the  water,  produces  an  easy  delivery  of 
the  water  into  the  reservoir,  and  avoiding  the  blow  which  the  piston 
usually  produces  upon  the  water  in  the  common  arrangement. 

What  I  claim  as  my  invention  and  desire  to  secure  by  Letters  Patent 
is.  Firsts  the  arrangement  of  the  channel  way  contained  in  the  channel 
plate  for  the  purpose  of  admitting  the  water  into  the  bed  plate  between 
the  foot  valves.  Secondly^  the  arrangement  of  the  reservoir  so  as  to  re- 
ceive the  water  from  the  two  delivery  valves  attached  to  the  opposite 
ends  of  the  pump,  and  conduct  it  to  the  water  pipe,  through  which  it 
passes  from  the  boat.  Thirdly,  the  arrangement  of  the  delivery  valves 
and  nozzles  below  the  cylinder  of  the  air  pump,  in  such  manner  that  the 
elasticity  of  the  air,  and  gravity  of  the  water  may  both  conduce  to  the 
easy  operation  of  the  pump.  Fourthly f  the  arrangement  of  the  air  pump 
of  steam  boats,  horizontally,  and  in  manner  to  allow  its  working  a  dou- 
ble stroke,  with  its  combinations  substantially  as  above  described. 

T.B.   SlLUMAN. 


Specification  of  a  Patent  for  improvements  in  the  construction  of  Canal  Boats; 
granted  to  Abraham  MoRRisoSy  of  Johnstown^  in  the  county  of  Cambria^ 
and  State  of  Pennsylvania^  May  15/A,  1837. 

To  all  whom  it  may  concern:  Be  it  known,  that  I,  Abraham  Morrison, 
of  Johnstown,  in  the  county  of  Cambria,  and  State  of  Pennsylvania, 
have  invented  a  new  and  improved  mode  of  constructing  boats  for  ca- 
nals, bays,  lakes,  and  navigable  rivers;  and  I  do  hereby  declare  that  the 
following  is  a  full  and  exact  description  of  the  same. 

In  giving  my  description  I  shall  assume  certain  admeasuremenu,  and 
proportion  of  parts,  and  although  I  shall,  in  so  doing,  give  such  as  I 
believe  to  be  well  calculated  to  answer  the  purpose  intended,  I  do  not 
intend  to  limit  myself  in  these  particulars,  as  much  latitude  may  be 
allowed  in  these  respects  whilst  the  principle  upon  which-my  improve- 
ments is  dependent  is  still  retained. 

The  form  of  the  bottom  of  my  boat  is  the  reverse  of  that  usually 
adopted,  as,  instead  oi  being  convex  in  the  cross  section,  I  make  it  con- 
cave in  the  cross  section,  from  stem  to  stern.  In  building  a  boat  of  sixty 
feet  in  length,  I  take  plank  twelve  feet  long,  thirteen  inches  broad,  and 
one  and  a  half  inch  thick,  and  these  I  cut  to  a  curve  of  nine  inches  in 
their  whole  length,  so  that  in  the  middle  they  will  be  only  four  inches 
wide.  Of  these  there  may  be  twenty-one  pieces,  which  are  to  constitute 
the  cross  plank  upon  which  the  bottom  and  floor  of  my  boat  are  to  be 
fastened;  the  average  disunce  apart  of  these  cross  pieces,  when  placed 
on  edge,  will  be  three  feet.  In  building  my  boat,  I  first  place  these  on 
edge,  with  the  hollow  side  upwards,  having  first  the  side  standards 
rabitted  into,  and  riveted  fast  to  the  ends  of  the  cross  plank,  to  which 
the  side  plank  are  to  be  spiked,  and  so  as  to  range  properly,  and  then 
spike  on  the  bottom  sheeting  of  inch  and  a  quarter  plank*  In  arranging 
the  cross  plank  and  side  standards,  they  are  placed  on  a  line  for  three 
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fourths  of  the  length  of  the  boat,  and  thence,  towards  the  bov«  they  are 
to  have  such  an  iocliDation  as  will  elevate  it  about  twelve  inches.  The 
side  plank  is  put  on  upon  the  ends  of  the  cross  planks  and  spiked,  or 
nailed,  or  screwed,  to  the  side  standards,  so  as  to  be  about  two  inches 
below  their  lower  comers,  and  they  will  consequently,  project  about  an 
inch  below  the  bottom  sheeting;  they  are  also  to  rise  two  inches  above 
the  floor,  which  will  require  plank  of  eighteen  inches  in  width. 

The  cross  plank  being  thus  secured  together,  whilst  this  part  of  the 
boat  is  bottom  upwards,  it  is  then  turned  over,  and  the  superstructure 
completed,  a  floor  of  strong  inch  plank  is  to  be  laid  upon  the  cross 
pieces,  and  the  side  standards  are  to  be  raised,  which  may  extend  to  the 
height  of  six  feet  above  the  floor,  in  a  vertical  line.  The  sides,  top, 
stem,  stern,  and  bows,  may  be  finished  in  any  way  which  may  be  pre- 
ferred. 

To  give  additional  strength  to  this  boat,  I  take  two  iron  rods,  each 
thirty  feet  in  length,  and  three-fourths  of  an  inch  in  diameter,  and  ex- 
tend them  from  side  to  side  of  the  boat,  so  as  to  cross  each  other  at  or 
near  the  centre,  securing  their  ends  firmly  to  the  side  plank,  just  below 
the  floor.  I  also. bolt  the  two  sides  together  by  means  of  six  bars  of 
iron,  of  the  same  size,  crossing  the  boat  about  two  inches  below  the  floor* 

Having  thus  fully  described  the  manner  in  which  1  construct  my  ca- 
nal boats.  [  hereby  declare  that  I  rest  my  claim  to  invention  solely  upon 
the  form  which  I  give  to  the  bottom  of  the  boat,  which  is  concave  from 
stem  to  stern,  and  straight,  with  the  exception  of  the  elevation  towards 
the  bows,  as  hereinbefore  fully  set  forth. 

Abraham  Morrison. 


Sptdfiealion  of  a  Patent  for  an  improved  Bail  for  Railways  granted  to 
John  Ruogles,  Thonuutonj  Lincoln  county ^  Mainty  May  23c/,  1837. 

Fig.  K 
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Be  it  known  that  I9  John  Ri^lea^  of  Thomaston,  county  of  Lincoln, 

Digitized  byVjOOQlC 


ISO  Mechanics*  Register. 

State  of  Maine,  have  invented  a  new  and  improved  rail  for  railways, 
calculated  greatly  to  diminish  the  expense  of  railways,  increase  the  ad- 
hesion of  the  driving  wheels  of  the  locomotive  engine,  while  it  combines 
firmness  and  durability. 

The  following  is  a  just  description  thereof;  that  is  to  say,  string-pieces 
are  laid  on  cross-ties,  or  sleepers,  in  the  manner  usual  for  supporting  a 
flat-iron  rail.    The  string-pieces  may  be  eight  inches  in  width  by  nine 
or  ten  inches  in  depth.     Along  the  upper  sides  of  the  string -pieces,  a 
tran verse  section  of  which  is  seen  at  A,  fig.  1,  in  the  annexed  drawing, 
is  a  groove  three  inches  wide,  being  three  inches  and  a  half  from  the 
outside,  and  one  inch  and  a  half  from  the  inside,  for  the  insertion  of  a 
block  rail  B,fig.  1.     The  string-piece  is  bevilled  at  e  and  cf,  that  water 
may  not  stand  upon  it;  and  the  rail,  which  is  three  inches  wide  by  four 
inches  in  depth,  extends  one  inch  above  the  string-piece  on  the  outside, 
while  the  inside  of  the  string-piece  is  reduced  two  inches  below  the 
top  of  the  rail  to  make  room  for  the  flanches  of  the  wheels.    The  block- 
rail  is  made  of  hard  wood  plank,  by  sawing  the  plank  transversely  to 
the  grain  of  the  wood,  into  blocks  four  inches  in  length,  measuring 
with  the  grain,  which  being  inserted  into  the  groove  side  by  side  form  a 
continuous  rail  with  the  grain  of  the  wood  perpendicular.     The  ends  of 
the  blocks  where  they  unite  in  the  rail  should  present,  one  of  them,  a 
convex  obtuse  angle,  and  the  other  a  concave  to  correspond  with  it 
from  top  to  bottom,  to  unite  them  more  firmly,  as  shown  at  ar,  a;,  x,  fig.  3. 
The  blocks  should  be  dowelled  with  three  fourths  inch  dowels,  and  press- 
ed firmly  together  by  wedging  or  otherwise.     If  the  string-pieces  be  of 
soft  wood  there  should  be  laid  at  the  bottom  of  the  groove  a  base,  of 
hard  wood  board,  an  inch  in  thickness,  to  prevent  the  rail  from  settling 
into  the  string-piece  more  in  one  place  than  another;this  is  seen  at  o,fig.  U 
On  the  inner  sides  of  the  rail  tliere  should  be  a  plate  of  iron  let  into 
the  rail  a  quarter  of  an  inch  below  the  top  edge,  and  made  fast  with 
screws;  it  being  intended  as  a  defence  of  the  rail  against  the  fianch  of 
the  wheel,  it  may  not  be  required  except  on  the  outside  rail  at  curva- 
tures; or  they  may  be  thicker  at   curvatures,  and  thinner  in  other  pla- 
ces.    The  plate  should  be  about  one  inch  wide,  and  one-sixth  of  an 
inch  thick,  varying  according  to  circumstances;  it  ts  seen  ate,  fig.  1. 

The  groove  should  be  payed  with  a  heated  mixture  of  tar  and  pitch, 
and  the  seams  at  the  insertion  of  the  rails  filled,  to  exclude  water  and 
prevent  decay.  The  string-pieces  and  the  rail  should  be  painted,  after 
being  well  seasoned,  with  some  coarse  paint  to  protect  them  from  the 
weather.  The  top  of  the  rail  should  receive  a  coating  of  paint  made 
thick  with  iron  filings,  iron  sand,  or  some  such  substance,  which  will 
become  firmly  imbedded  in  the  grain  of  the  wood  by  the  heavy  tread  of 
the  wheels,  and  make  a  hard  and  durable  surface,  favourable  to  the  adhe- 
sion of  the  wheels,  so  desirable  upon  an  undulating  road,  and  will  last  for  a 
great  number  of  years.  The  sawing  of  the  rails,  and  the  grooving  of 
the  string-pieces  may  be  performed  by  machinery  expeditiously;  and 
the  adoption  of  block-rails,  fixed  as  above  described,  will  lessen  the  ex- 
pense of  railways,  so  as  to  admit  of  their  construction  in  many  locations 
which  will  not  justify  the  expense  of  iron  rails.  They  will  be  found  in 
most  cases  more  economical  than  iron  rails,  as  well  in  their  first  con- 
struction as  in  their  use  and  maintainance  for  any  given  aeries  of 
years. 

What  I  claim  as  my  invention,  is  the  block-rail  so  formed  as  that  the 
tread  of  the  wheel  shall  be  upon  the  end  of  the  grain  of  the  wood  of 
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^hich  it  is  made,  instead  of  upon  the  side  of  the  grain;  and  the  dowel- 
ling'  and  confining  the  rail,  and  the  top  coating  given  to  it  at  above  de- 
scribed. I  claim  also  the  defending  of  the  rail  by  a  plate  of  iron,  and 
the  inserting  a  hard  wood  base  for  the  rail  to  rest  upon  when  the  string- 
pieces  are  soft  wood.  I  do  not  confine  myself  in  the  construction  to  the 
precise  dimensions  given,  but  claim  any  variation  therein  which  the  kind 
of  timber  employed,  or  the  nature  of  the  transportation  contemplated, 
may  justify  or  admit  of. 

.  John  Rugoles. 

Speeificaiion  of  a  Patent  for  a  machine  for  drying  oU-elothe^  such  as  are  used 

for  table  eaverSf  and  granted  to  Daniel  Sampson*   WuUhrop^  Eennebee 

county^  Maine,  May  30/A«  1837. 

Instead  of  extending  out  the  cloth  in  length  for  the  pirpose  of  drying 
it,  after  it  has  received  the  paint,  I  wind  it  round  a  shaft,  spirally,  in 
such  a  way  that  the  painted  side  shall  be  fully  exposed  to  the  action  of 
the  air  whilst  it  is  at  the  same  time  prevented  from  coming  into  eon- 
tact  with  the  contiguous  coil,  or  with  any  part  of  the  machine. 

I  construct  two  shafts,  or  cylinders,  of  sufficient  length  to  have  the 
painted  cloth  wound  upon  them,  and  mount  them  in  a  suitable  frame 
parallel  to  each  other.  To  wind  the  cloth  on  these  cylinders  I  prepare 
a  band  of  slats,  which  slats  are  united  together  at  the  ends  by  webbing, 
or  by  a  leather  or  other  strap  of  any  convenient  width.  The  slats  are 
placed  at  any  suitable  distance  apart,  say  one  inch,  and  they  must  be 
of  such  length  as  to  allow  the  cloth  to  lie  upon  them  width  wise,  between 
the  connecting  straps.  The  straps  must  be  raised  above  the  slats  to  a 
sufficient  distance  to  allow  a  space  for  the  cloth,  which  will  prevent  its 
painted  surface  from  coming  into  contact  with  the  contiguous  slats,  when 
wound.  For  this  purpose  I  put  between  the  strap  and  each  slat,  a 
thickness  of  sole  leather,  a  small  block  of  wood,  or  other  suitable  ma- 
terial. 

The  band  of  slats  may  be  fifty  or  sixty  feet  in  length,  or  longer  if  de- 
sired, and  their  ends  are  fastened  respectively  upon  the  two  cylinders 
above  named.  When  the  painted  cloth  is  to  be  operated  on,  the  whole 
band  of  slats  is  first  wound  on  one  of  the  shafts;  the  end  of  the  cloth  is 
then  attached  to  one  of  the  slats,  or  to  the  shaft  upon  which  it  is  to  be 
wound;  this  shaft  is  then  turned  by  a  winch,  or  otherwise,  as  the  paint 
is  spread  upon  the  cloth,  and  it  is  thus  received  and  retained  upon  the 
slats  and  suffered  to  remain  there  until  the  drying  is  completed. 

What  I  claim  as  my  invention  is  the  construction  of  a  machine  such 
as  I  have  herein  described,  in  which  oil  cloth  is  wound  upon  a  shaft  or 
cylinder,  by  the  aid  of  a  continuous  band  of  slats,  for  the  purpose  of 
being  dried,  substantially  in  the  manner  set  forth. 

Danixl  Sampson. 


Sjpedfication  of  a  Patent  for  an  improved  mode  of  manufacturing  Saddle 
Treee,  ofaU  deseriptione;  granted  to  William  Kellt,  While  Deer  Town" 
Mhipj  Union  county,  Penneyivania,  May  SOth,  183T. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  William  Kelly,  of 
White  Deer  township,  Union  county^  Pennsylvania,  have  invented  an 
Vol.  XXI^^No.  a.— Fueuart,  1838,  1 1 
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improred  mode  of  manufacturing  aaddle  trees,  of  all  descriptions;  and 
I  do  hereby  declare  that  the  following  is  a  full  and  exact  description 
thereof.     - 

My  improved  mode  of  manufacturing  saddle-trees  consists  in  the  sub- 
stitution of  raw-hide,  for  the  wood  usually  employed  for  that  purpose, 
to  effect  which,  I  proceed  in  the  following  manner.  After  the  hair  has 
been  removed  from  the  hide,  in  the  usual  way,  and  the  hide  is  properly 
broken,  I  draw,  or  strain  it,  whilst  wet,  either  over  a  wooden  saddle- 
tree, or  over  a  mould  properly  shaped  and  prepared  for  that  purpose, 
where  it  is  to  remain  until  i^  is  perfectly  dry  and  hard.  Having  in  this 
way  brought  two,  or  more  such  pieces  of  hide  into  the  proper  form,  I 
unite  them  together  at  their  edges,  by  means  of  rivets,  or  otherwise;  pre- 
ferring, however,  the  employment  of  rivets  to  any  other  mode.  The 
pieces  of  hide  are,  of  course,  cut  to  the  proper  size  and  shape  for  the  in- 
tended purpose.  I  sometimes  form  the  tree,  or  foundation  of  the  saddle,  of 
a  single  piece  of  raw-hide,  in  which  case  I  turn  the.  edges  of  the  hide 
over,  all  round  the  outer  and  inner  edges  of  the  tree,  and  rivet  through 
the  double  thickness.  To  this  foundation,  or  tree,  the  irons  usually  em- 
ployed may  be  fastened,  as  to  trees  of  wood.  Strips  of  spring  ateel, 
also,  may  be  riveted  on,  whenever  it  may  be  deemed  requisite,  so  as  to 
increase  the  stability  and  elasticity  of  the  whole:  I  usually  affix  such  a 
spring  all  around  the  under  side.  After  my  tree,  thus  made,  has  received 
its  proper  form,  and  is  ready  for  covering,  I  give  to  it  a  thick  coating 
of  any  good  water  proof  varnish,  such  as  shellac,  copal,  or  gum-elastic. 
In  finishing  the  saddle  any  of  the  known  modes  of  procedure  may  be 
adopted,  according  to  the  fancy  or  judgment  of  the  workman. 

All  that  I  claim  as  my  invention,  is  the  forming  of  the  trees,  or  foun- 
dations, for  saddles,  of  all  descriptions,  from  raw-hide,  instead  of  using 
woody  or  other  material,  for  that  purpose,  as  herein  fully  set  forth. 

__^ WltLIAM  Kklly. 

English  Patents. 


Improvement  in  Locomotive  Engines. 
Speeificatum  of  a  Patent  for  an  improvement  in  Locomotive  Engines^  grant-- 

ed  to  Thomas  Elliot  Harrisoit,  of  the  county  of  Durham.    Enrolled 

June  2U/,  1837. 

According  to  the  common  modes  of  construction,  in  the  event  of 
the  boiler,  the  machinery,  or  wheels,  getting  out  of  order,  and  re- 
quiring repairs,  the  engines,  boilers,  and  indeed  the  whole  combined 
machine  is  obliged  to  be  laid  up  and  become  useless,  till  such  part  is 
repaired;  and  further,  in  order  to  get  at  the  parts  so  requiring  repair, 
many  joints  and  parts  of  the  locomotive-engines  have,  in  most  instances, 
to  be  taken  apart,  and  in  some  cases  the  engine  is  obliged  to  be  com- 
pletely stripped;  which  causes  very  considerable  cost«  and  puts  out  of 
use  many  parts  of  the  combination  not  wanting  repair.  Now  accord* 
ing  to  my  invention,  in  case  of  any  derangement  taking  place  in  the  en- 
gines and  parts  connected  therewith,  the  boiler  and  its  carriage  may  at 
once  be  connected  with  another  engine-carriage;  and  such  is  the  case  in 
respect  to  the  boiler,  should  it  or  the  parts  directly  connected  therewith 
get  out  of  ordeis  and  require  repair,  the  engine-carriage  may  have  such 
boiler  and  its  carriage  disconnected,  and  be  applied  to  another  boiler- 
carriage;  henc«  much  saving  will  be  obtamed  in  the  working  of  locomo- 
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live-engines  on  railways,  and  fewer  spafe  engines  and  boilers  be  require 
ed.  According  to  my  invention,  the  boiler  of  a  locomotive-engine  is 
mounted  on  four  or  more  wheels,  suitable  for  travelling  on  railways,  and 
the  engine  or  engines  are  mounted  or  carried  on  a  separate  and  suitable 
carriage;  and  the  various  four,  or  more,  wheeled  carriages  for  the  boil- 
ers and  the  carriages  of  the  engines  being  capable  of  connection  when 
they  are  to  work  together,  and  there  being  some  spare  boiler-carria^Ct 
and  spare  engine-carriages  on  a  line  of  railway,  in  case  of  a  boiler  or  its 
carriage  getting  out  of  order,  or  in  case  of  an  engine-carriage  getting 
out  of  order,  it  will  not  be  necessary,  as  heretofore,  to  lay  up  the  boiler 
and  engines;  but  the  one  or  the  other  will,  in  most  instances,  be  capable 
of  being  used,  on  being  connected  with  a  fresh  boiler-carriage,  or  en- 
gine carriage,  as  the  case  may  be. 

In  a  locomotive-engine  combined  and  arranged  according  to  my  im- 
provements, the  boiler  is  mounted  on  a  carriage  with  six  wheels,  which 
is  a  rery  desirable  number,  when  the  length  of  the  boiler  is  such  as  to. 
require  support  to  that  extent,  though  under  other  circumstances  four 
wheels  may  be  employed.  The  construction  of  the  boiler  is  of  that 
kind  which  is  very  commonly  employed  on  the  various  railways  now 
working,  and  is  an  arrangement  of  boiler  well  understood,  and  conse- 
quently in  itself  forms  no  part  of  my  invention;  nor  do  I  confine  myself 
to  the  uae  of  the  precise  form  or  coilstruction  of  steam  boilers,  as  it 
will  be  evident  that  variations  may  be  made.  The  supply-pump  to  the 
boiler  may  be  worked  by  an  eccentric  on  the  axis  of  one  of  the  pairs  of 
wheels,  or  by  any  other  convenient  means.  The  two  steam  engines  or 
cylinders  are  affixed  horizontally  to  their  carriage,  which  is  carried, 
by  four  wheels;  but  I  do  not  confine  myself  to  the  use  of  that  number. 

For  conducting  the  steam  from  the  boiler  to  the  engines,  and  from 
thence  to  the  chimney,  two  ball  and  socket-joints  are  used,  the  one  at- 
tached to  the  boiler,  the  other  to  the  engine-machinery.  To  make  these 
ball  and  socket-joints  steam-tight,  they  are  packed  after  the  usual  mode 
of  packing,  being  pressed  against  the  ball  by  segments,  which  are  firm- 
ly pressed  upon  the  packing  by  screws  acting  upon  them  from  the  out- 
side. It  will  be  further  necessary  to  have  between  the  ball  and  the 
sockets  joints,  described  above,  a  double-sliding  stuffing-box,  to  allow 
for  elongation.  The  above  description  refers  to  a  means  of  conducting 
the  steam  from  the  boiler  to  the  cylinders,  and  a  similar  arrangement 
will  be  necessary  to  conduct  the  exhausting  steam  from  the  cylinders  to 
the  chimney.  The  tank  for  containing  the  water  to  supply  the  boiler 
may  be  fixed  upon  the  engine-frame,  or  above  the  framing,  and  a  con- 
nexion formed  between  it  and  the  feed  pumps  by  a  hose,  as  is  now 
done  between  the  tender  and  pumps  of  the  ordinary-engines.  The  fuel 
for  the  supply  of  the  engine  may  be  carried  upon  the  boiler-frame. 

Having  thus  described  the  nature  of  my  invention,  and  the  manner 
of  carrying  the  same  into  effect,  I  would  have  it  understood  that  what  I 
claim  as  my  invention  is  the  separating  a  locomotive- engine  for  railways 
into  two  carriages,  one  for  the  boiler,  and  the  other  for  the  engines,  each 
carriage  having  four  or  more  wheels,  whereby  in  case  of  derangement 
of  the  boiler-carriage,  or  engine-carriage,  the  other  may  be  connected 
with  a  spare  or  other  engine-carriage  or  boiler-carriage,  as  the  case  may 
be.  Great  facility  is  thus  offered  for  the  making  of  repairs,  or  for  re- 
placing new  boilers  to  the  boiler  carriages;  and  by  this  means  much 
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saving  of  expense  will  result  in  the  working  of  locomoti?e-engines  on 
railways,  as  above  described. 

Rtpeflorx  Pit  Iot. 


AMraei  of  the  Speeifieaiion  of  Mr.  Samuel  HaU*$  Patent  Paddle  Wheel. 

Fio.   1. 


Fio.  2. 


Mr.  Samuel  Hall,  whose  important  iroproyeroents  in  steam  entwines 
have  given  celebrity  to  bis  name,  took  out  a  patent  on  the  24th  of  June, 
1836,  for '^  improvements  in  propelling  vessels;  also  improvements  in 
steam  engines,  and  in  the  method  or  methods  of  working  some  parts 
thereof."  The  improvements  in  propelling  vessels  consist  in  the  pad- 
dle wheeU  of  which  the  following  is  the  exposition  given  in  Mr.  Hall's 
specification. 

The  object  of  my  invention,  as  regards  the  propelling  of  vessels,  is  to 
reduce  the  tremulous  motion  of  steam  vessels  and  decrease  the  back 
water  caused  by  common  paddle  wheels,  without  impairing  the  pro* 
pelling  power. 
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The  manner  in  which  this  part  of  my  invention  is  to  be  performed  is 
fthown  at  figures  1  and  3  of  the  annexed  drawings  and  consists  of  a  mode 
of  affixing  the  paddle  boards  to  the  paddle  wheels,  whereby  during  one 
half  of  the  revolution  of  each  paddle  wheel  the  water  shall  be  put  in 
motion  in  one  direction,  and  by  the  other  half  of  the  revolution  the  water 
shall  be  struck  and  put  in  motion  in  another  direction,  so  that  the  pad- 
dle boards  shall  be  constantly  striking  in  an  oblique  direction  against 
currents  of  water  produced  in  different  directions  by  the  paddle  boards 
themselves;  this  I  effect  by  placing  about  half  of  the  number  of  the  pad- 
dle boards  on  the  wheels  in  a  diagonal  position,  so  as  not  to  enter  the 
water  in  a  line  parallel  with  its  surface,  but  diagonally  in  one  direction, 
and  by  placing  the  other  half  of  the  number  of  the  paddle  boards  so  that 
they  shall  enter  the  water  in  the  reverse  diagonal  direction,  as  shown 
by  the  annexed  drawings.  Figure  1  is  a  side  elevation,  and  figure  2  an 
end  elevation  of  a  paddle  wheel  having  my  improvement  applied;  from 
these  figures  it  will  be  seen  that  the  paddle  boards,  instead  of  standing 
at  right  angles  to  the  rims  of  the  wheels  and  parallel  to  the  axis  of  the 
wheel,  as  in  wheels  of  the  ordinary  construction,  are  placed  obliquely  to 
the  rims  and  to  the  axis  of  the  wheel.  The  angle  which  the  paddle 
boards  should  form  with  ihe  axis  maj  varjr  from  30^  to  60%  but  I  prefer 
the  mean  of  these  two  angles,  viz.,  an  angle  of  45^.  I  have  already 
stated,  and  it  will  be  seen  by  the  figures  1  and  2,  that  the  paddle  boards 
do  not  all  incline  the  same  way,  but  that  half  of  the  number  incline  in 
one  direction,  and  the  other  half  in  the  opposite  direction.  In  large 
paddle  wheels  the  oblique  positions  of  the  paddle  boards  may  vary  four 
times  in  the  revolution  of  the  paddle  wheels  instead  of  twice. 

As  relates  to  my  improvements  in  propelling  vessels,  I  do  not  lay 
claim  to  the  use  of  paddle  boards  entering  the  water  in  a  diagonal  or 
feathering  direction,  that  not  being  new,but  I  claim  as  my  invention  the 
making  of  about  one  half  of  them  to  enter  the  water  in  one  diagonal 
direction,  and  the  other  half  to  enter  it  in  the  reverse  diagonal  direc- 
tion, or  in  large  paddle  wheels  in  making  the  boards  to  change  their  di- 
rection of  entering  into  the  water  four  times  during  the  revolution  ot 
the  paddle  wheels  instead  of  twice;  thus  about  a  fourth  part  of  the  pad- 
dle boards  may  enter  the  water  in  one  diagonal  direction,  the  next  fourth 
part  or  thereabouts  may  enter  it  in  the  other  diagonal  direction,  and  so 
on,  changing  their  direction  four  times  as  above  stated,  during  one  re- 
volution of  the  paddle  wheels  instead  of  twice.  Lond.  Mec.  Mag . 

t^eeification  of  ihe  Patent  granted  to  Charles  Brandt,  of  Upper  Bei" 
grave  Fiace^  in  the  County  of  Middlesex^  Maehinut,  for  an  Improved 
Method  of  Evaporating  and  Cooting  Fluids.-^Sezltd  July  37,  1836. 

The  nalure  of  my  said  invention  consists  in  exposing  the  fluid  to  be 
evaporated  or  cooled,  on  a  series  of  extended  surfaces  by  means  of  end- 
less webs  or  bands,  or  extended  surfaces  connected  therewith,  either,  or 
both  constantly  moving  through  the  fluid  and  through  the  natural  or 
an  artificial  atmosphere,  as  the  case  may  be.  I  hereby  describe  the 
manner  in  which  my  said  invention  is  to  be  performed  by  the  following 
statement:—  11* 
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"•  Kg,  1  Yig.  1,  ig  intended  to  represent  a 

t  or  tank  of  brewers'  wort  in  pro- 
ess  of  cooling  by  means  of  one  mod- 
:ation  of  my  said  invention.    A,  A* 
I  A,  is  a  vat-tank  or  reservoir  of  hot 
)rt.    B,  B,  B,  is  a  frame  to  support 
e  cooling  apparatus.      C^C,  C,  C, 
e  four  wooden  rollers,  which  I  call 
e  lower  rollers;  and  D,  D,  D,  D,  are 
ir  similar  wooden  rollers,  which  I 
call  the  upper  rollers.    £,  £,  £,  £,  are  spur-wheels  working  Into  each 
other;  and  F,  is  a  crank-handle  fitted  on  to  one,  by  turning  which,  ro  o- 
tion  is  given  to  the  whole.    G,  G,  G,  G,  are  four  endless  webs  made  of 
lineny  hair-cloth,  or  other  suitable  substance.     Now  supposing  the  wort 
to  be  warm,  but  not  sufficiently  so  to  give  off  any  perceptible  vapour, 
if  the  handle  F,  is  turned  smartly  round  for  a  few  revolutions,  a  dense 
steam  or  vapour  will  arise,  and  the  temperature  of  the  wort  in  the  vat 
will  be  rapidly  reduced.    If  the  object  be  to  evaporate  rather  than  to 
cool,  as  for  instance,  in  the  process  of  evaporating  brine  in  the  manu- 
facture of  salt,  then  1  make  my  rollers  of  any  suitable  metal  or  other 
material  (dependent  on  the  nature  of  the  fluid  to  be  evaporated,)  and  hol- 
low, and  introduce  hot  steam  through  both  the  upper  and  lower  rollers, 
in  order  to  heat  the  fluid  in  one  case,  and  to  drive  it  off  in  vapour  from 
the  web  in  the  other,  and  in  such  cases  I  add  to  the  endless  web  or 
band,  leaves,  or  what  I  call  surface-boards,  or  drip-leaves,  as  shewn  m 
fig.  2,  which  represents  one  upper  and  one  lower  roller  only  of  the  ap- 
paratus, which  will,  when  complete,  be  composed  as  before  of  a  series 
of  several.     G,  G,  is  the  endless  web  as  before.     And  the  parts,  simi- 
lar to  that  marked  H,  are  thin  leaves  of  wood  or  metal,  or  other  suita- 
ble material,  sewed,  laced,  or  otherwise  hinged  on  to  the  web,  and  fur^ 
nished  with  check-strings,  as  at  J,  J,  J,  by  which  a  proper  angle  is  pre- 
served, as  here  shewn.     As  these  leaves,  which  I  call  drip-leaves,  are 
carried  round  by  the  web,  a  very  extensive  surface  of  the  fluid  is  ex- 
posed for  evaporation,  which  the  constant  dripping  from  the  drip-leaves 
greatly  promote^?,  and  if  the  operation  be  performed  in  an  artificially- 
heated  atmosphere,  the  result  will  be  very  rapid  evaporation* 

Report  Pat.  Iat. 


Progress  of  Practical  and  Theoretical  Mechanics  and  Chemistry. 

On  the  Smelling  of  Iron  with  Anthracite  Coal    By  G.  Cranb, 

On  Monday,  the  first  day  of  the  meeting,  the  following  communication 
<<  On  the  Smelting  oflron  with  Anthracite  CoaP'  was  made  by  Mr.  Geoi^e 
Crane,  of  the  Yoisced  win  Iron  Works,  to  the  Chemical  Section  of  the  British 
Association. 

The  great  extent  of  the  deposit  of  that  description  of  fuel  called  anthra- 
cite,  or  stone  coal,  in  the  Mineral  Basin  of  South  Wales,  accompanied,  as  it 
is,  with  iron  mine  in  great  abundance,  and  of  good  quality,  has  long  made  it 
an  object  of  great  interest  to  parlies  connected  with  that  district,  to  discover 
some  method  of  applying  that  description  of  coal  to  smelting  purposes.  One 
of  the  earliest  patents  enrolled  in  this  country  for  this  object,  was  that  or 
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Mr.  MartiD,  in  1804.  From  the  mode  deUiled  Id  bii  tpecaficatioDy  there 
does  not  appear  to  have  been  aoy  pecqliaritj  lo  bis  process;  he  efideotly 
expected  to  have  succeeded  in  osiog  this  fael  bj  the  ooljr  mode  of  blowiog 
a  faroace  then  koown,  that  bj  cold  blast.  Another  patent  was  taken  oat 
aboot  twenty  years  afterwards,  for  a  mode  of  forming  a  conglomerate  coke» 
composed  partly  of  the  small  of  the  anthracite  veins,  locally  called  culm, 
with  a  sufficient  portion  of  the  small  of  the  bituminous,  or  binding  veins*  to 
cement  the  whole,  when  coked  in  an  oven  together;  had  this  latter  plan 
been  attended  with  success,  its  application  would  of  course  have  been  lim- 
ited  to  those  localities  where  the  two  descriptions  of  coal  were  to  be  found 
near  each  other. 

The  Yoiscedwin  Iron  Works,  which  are  in  my  possession,  are  placed 
upon  the  anthracite  formation.  Until  I  discovered  the  method  of  applying 
this  particular  description  of  foel  to  the  smelting  of  iron  ore,  I  was  obliged 
to  avail  myself  of  the  coal  of  the  bituminous  veins,  obtained  from  the  adjoin- 
ing parish  of  Rillybebill,  for  the  supply  of  the  blast  furnaces  at  Yniscedwin. 
During  the  fourteen  years  in  which  I  have  been  engaged  in  the  iron  trade  of 
Sooth  Wales,  1  have  had  my  attention  anxiously  directed  to  the  application 
of  anthracite  coal  to  smelting  purposes,  and  at  different  periods,  at  a  large 
outlay,  tried  a  variety  of  plans,  but  without  success,  until  the  idea  occurred 
to  me  that  a  hot,  or  heated  blast,  upon  the  principle  of  Mr.  Neilson's  patent, 
might,  by  its  greater  power,  enable  me  to  complete  the  combustion  of  this 
peculiar  coal.  1  have  now  the  pleasure  of  reporting  to  this  meeting,  that  I 
have  completely  succeeded  in  the  application  of  anthracite  to  the  smelting 
of  ironstone  and  ore. 

That  I  have  used  no  other  fuel  in  a  cupola  blast  furnace  since  the  7th  of 
February  last,  and  that  the  success  of  the  experiment  in  the  combination  of 
hot,  or  heated  air,  with  the  coal  in  question,  as  fully  detailed  in  thespecifi* 
cation  of  my  patent  of  improvement,  enrolled  in  March  last,  has  been  in 
every  respect  of  so  satisfactory  a  description,  whether  with  regard  to  the 
quantity  of  the  iron  produced,  the  quality  of  such  iron,  and  the  economy  of  the 
process,  that  I  am  now,  and  have  been  for  the  last  three  months,  actively 
engaged  in  making  the  necessary  preparations  for  the  introduction  of  anthra* 
cite  coal,  instead  of  the  coke  of  the  bituminous  veins,  upon  the  whole  of  the 
blast  furnaces  which  I  at  present  have  (three  in  number)  at  the  Yniscedwin 
Iron  Work?:  that  I  have  renewed  all  my  mineral  takings  in  the  anthracite 
part  of  the  basin  for  ninety-nine  jears,  and  that  I  have  arrangements  in  con- 
templation for  a  large  extension  of  the  works,  in  consequence  of  the  perfect 
success  which  has  resulted  from  the  experiment. 

One  of  the  three  furnaces  at  present  on  my  establishment,  is  a  small  cu- 
pola furnace,  which  we  call  No.  2,  built  from  the  top  of  the  hearth  with 
6rebricks  only;  this  cupola  is  of  the  following  dimensions: — Forty-one  feet 
in  its  whole  height;  ten  feet  and  a  half  across  the  boshes,  and  the  walls  of 
the  thickness  of  two  nine-inch  bricks;  the  hearth  three  feet  six  inches  square, 
and  five  feet  deep.  The  two  other  furnaces^  which  we  call  No.  1  and  No.  3| 
are  thick  stone-walled  furnaces.  Some  years  since  I  found  that  this  cupola 
fantace.  No,  2  had,  on  the  average  of  a  long  period  (I  concluded  from  the 
amallness  of  its  dimensions  and  the  thickness  of  its  walls,)  taken  so  large 
an  excen  of  minerals  to  the  ton  of  iron  produced,  when  compared  with  the 
quantity  taken  on  the  average  of  the  same  period  by  the  stone-walled  fur- 
nace. No.  1^  standing  within  fifty  feet  of  it,  thaf  I  determined  to  erect  a 
second  furnace,  similar  to  the  latter  one,  in  lieu  of  it 

The  meeting  will  shortly  understand  why  I  am  giving  these  details,  which 
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may  at  the  moment  appear  not  to  be  rerj  loterestlDg  particolan.  This 
cupola  fornace,  No.  2,  not  beings  at  work  wheo  I  arrived  at  the  determi- 
nation to  try  the  experiment  of  the  combhiation  of  the  hot  blast  and  anthra- 
cite  coal  upon  the  large  scale,  it  was  more  convenient  to  pat  this  famace 
into  blast  for  the  purpose,  rather  than  to  interfere  with  the  usual  progress 
of  my  business  by  experimentalizing  in  either  of  the  two  other  turnaces. 
The  cupola  furnace,  No.  2,  from  the  causes  which  I  have  before  explained, 
had  on  the  average  of  a  long  period  taken  cokes,  the  produce  of  Ave  tons 
and  three  cwt.  of  coal  to  the  ton  of  pig  iron,  when  the  stone  walled  furnaces 
had  not  required  cokes  to  the  ton  of  metal  produced,  quite  equal  to  four 
tons  of  coal.  The  consumption  of  ironstone  and  limestone  had  been  greater 
in  the  former  than  in  the  latter  description  of  furnace,  but  not  to  so  great 
an  extent. 

I  will  make  one  other  explanatory  remark  on  this  part  of  the  subject 
The  two  descriptions  of  furnaces  have  worked  in  so  different  a  manner  with 
the  minerals  of  my  neighbourhood,  that  whilst  the  barrow  of  cokes,  weigh- 
ing about  three  and  a  half  cwt ,  would  take,  when  consumed  in  either  of  the 
stone-walled  furnaces,  a  charge  or  burden  of  five  to  five  and  a  half  cwt  ot 
calcined  iron  mine,  of  the  descriptions  obtained  in  my  neighbourhood,  ac- 
cording to  the  kind  of  iron  which  1  was  desirous  of  producing,  the  same 
barrow  of  cokes  in  the  No.  2  cupola,  or  thin- walled  furnace  would  only 
carry  from  three  to  three  and  a  half  cwt  of  calcined  mine  of  the  same  kind. 
Under  these  disadvantageous  circumstances,  I  have  actually  produced  from 
the  No.  2  cupola  furnace  the  ton  of  iron  in  the  smelting  process,  on  the 
average  of  three  months,  with  less  than  twentj^seven  cwt  of  anthracite 
coal.  The  heating  of  the  blast,  and  the  calcination  of  the  mine  require,  of 
course,  upon  my  plan,  the  same  quantity  of  fuel,  which  is  necessary  for  the 
like  processes  in  other  establishments. 

With  regard  to  the  quantity  of  iron  produced,  the  result  which  I  have  to 
report  is  equally  satisfactory.  I  must  not,  however,  omit  to  mention  that 
for  the  greater  convenience  of  filling  this  cupola  furnace,  No.  2,  from  an 
adjacent  gallery,  previous  to  the  commencement  of  my  anthracite  experi- 
ments, 1  raised  it  in  height  from  thirty-six  feet  six  inches  to  forty-one  feet;  this 
might  have  had  some  effect  upon  reducing  the  excess  of  the  consumption  of 
fuel  when  compared  with  that  which  had  taken  place  in  the  No.  1,  and  might 
have  increased  its  power  of  smelting  with  my  blast  of  one  quarter  pound 
upon  the  square  inch  pressure,  only  from  its  former  average  of  twenty-two 
tons  to  twenty-four.  Since  I  have  adopted  the  use  of  anthracite  coal  com- 
bined with  hot  air,  my  make  in  the  No.  2  cupola  furnace,  with  the  same 
pressure  of  blast  only,  has  ranged  from  thirty  to  thirty-four  and  thirty-six 
tons,  and  one  week  we  actually  tapped  within  three  cwt.  of  thirty-nine  tons 
of  grey  iron  from  this  furnace;  its  present  weekly  average  may  be  expected 
to  range  from  thirty-five  to  thirty-six  tons. 

With  respect  to  the  quality  of  the  iron  produced  by  the  combination  of 
hot  blast  and  anthracite  coal,  the  result  which  I  have  to  communicate  will 
be  very  satisfactory;  it  is  well  known  in  my  neighbourhood  that  my  cold 
blast  iron  for  all  purposes,  where  great  strength  was  required,  was  never 
deemed  inferior  to  any  smelted  in  South  Wales;  that  which  I  have  hitherto 
produced  with  hot  blast  and  anthracite  coal  is,  however,  decidedly  stronger 
than  any  other  before  smelted  at  the  Yniscedwin  Iron  Works. 

Relying  upon  the  representations  of  chemists,  that  anthracite  coal  is  al- 
most entirely  composed  of  pure  carbon,  I  have  always  indulged  the  hope, 
that  in  the  event  of  my  ever  succeeding  in  discovering  a  method  of  applj- 
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inf  tbu  fuel  to  aoieUiag  pgrposes,  tirat  I  ibould  be  M%  lo  prodace  a  ^««IKj 
of  iroQ  oot  very  diaetmiiar  to  (bat  fonnerly  obtained  by  MDeltiiig  with  cbar- 
coal;  hew  far  tbis  expectation  will  be  realized  forther  experience  moaC 
proTe;  bat,  as  far  aa  my  experience  of  the  qoality  of  this  particalar  deacrip* 
tioo  of  iron  op  to  the  preaent  time  hat  gone,  I  am  eangoine  with  reipectto 
the  reaolt  I  shall  be  happy  at  any  time  to  offer  e?ery  facility  in  my  power 
lo  aojr  parties  who  may  be  deputed  by  this  Association,  or  by  any  other 
scientific  body,  to  thoroagfaly  in? estigate  this  important  sobject. 

If  I  have  not  trespassed  already  too  long  upon  the  time  of  the  Secttoo» 
its  members  may  not  be  uninterested  in  being  informed  in  what  manner  the 
idea  first  occurred  to  me  of  applying  an  heated  blast  to  anthracite  coaU  One 
eveniog  after  I  had  placed  a  piece  of  it  upon  my  parlour  fire  (which  had 
before  been  made  up  with  bituminous  coal,)  and  had  allowed  it  to  arri?e  at 
a  red  heat,  upon  my  applying  as  fierce  a  blast  to  this  piece  of  coal  as  I  coulU 
raise  from  a  pair  of  bellows,  I  noticed  the  appearance  of  a  black  mark  or 
spot  upon  that  part  of  it  where  the  air  impinged  upon  it;  on  my  continuing 
the  like  rapid  current,  in  the  same  direction,  I  shortly  blew  the  fire  out  of 
it  I  at  once  perceived  that  the  effect  of  the  strength  of  the  current  of  air, 
when  cold,  which  we  of  necessity  are  obliged  to  blow  into  our  furnaces  to 
secure  the  passage  of  the  blast  through  the  high  and  dense  column  of  ma- 
terials contained  in  an  erection  like  a  blast  furnace,  instead  ot  encouraging 
IgnHioai,  was  actually  unfavourable  to  it.  On  giving  the  thing  but  a  mo- 
ment's reflection,  the  question  promptly  occurred  to  me,  What  would  be  the 
effect  of  turning  a  blast  into  a  furnace  upon  this  coal,  which  would  itself 
baro— which  would  Itself  melt  lead?  I  at  once  determined  that  it  was  a 
tboog'bt  which  was  really  worthy  mature  reflection.  The  further  consider- 
Blion  which  I  gave  to  the  matter,  and  the  farther  experiments  which  I 
•bertl  J  aAerwards  instituted,  (which  were  continued  at  a  great  expense  for 
aoBhe  months,)  have  at  length  been  crowned  with  the  loll  succeas  which  I 
jMve  now  had  the  pleaaure  of  reporting  to  thia  meeting. 

The  anthracite  formation  probably  occupiea  about  one  third  of  the  Min* 
eral  Baain  of  South  Wales;  it  commences  near  the  upper  part  of  the  vale 
of  Neath,  in  the  county  of  Glamorgan,  and  proceeds  in  a  westwardly  direc- 
tion throogh  the  remainder  of  that  county,  thence  through  that  of  Carmar- 
then, and  crops  out,  (as  I  am  informed,)  in  the  sea,  in  St  Budea  Bay»  afler 
passing  through  a  considerable  portion  of  the  county  of  Pembroke.  It  is 
likewise  to  be  found  in  France,  Austria,  Bohemia,  and  Sardinia,  in  the  Old 
World;  and  very  lar|^e  deposites  of  it  have  been  already  discovered  on  the  con- 
tinent of  America,  particularly  in  the  state  of  Pennsylvania. 

Proceedings  of  the  British  Assoclstion.— Mlnlog  JoumsL 

la^probability  ofeiplosiont  in  Steam  Soikrs  by  ihe  generation  of  Hydrogen 

009. 

Although  the  qnestion  of  the  production  of  hydrogen  in  a  steam  boiler 
when  suddenly  replenished  with  water  while  the  metal  is  in  a  state  of 
incandeacencct  and  consequent  explosion  from  a  mixture  of  the  inflame* 
ble  gas  with  atmospheric  air  was  treated  with  sufficient  clearness  by 
the  committee  of  the  Franklin  Institute,  as  may  be  seen  by  a  reference 
to  the  report,  (Jour.  Frank.  Inst  Vol.  XVII,  p.  317.)  Yet  as  danger 
from  such  a  source  has  been  much  insisted  npon  and  may  still  be  ap- 
prehended by  some  who  have  not  taken  the  trouble  to  read  that  report. 
It  may  not  be  unadvisable  to  introduce  the  opinion  of  an  able  engineer, 
given  in  testimony  before  the  proper  authorities  at  Hull,  in  consequence 
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of  the  disastrouB  explosion  of  the  Union  Steam  Packet,  at  that  place. 
Not  knowing  at  what  period  precisely,  this  evidence  was  taken,  we  can- 
not judge  of  the  possibility  of  the  witness  having  seen  the  report  of  the 
Franklin  Institute.  His  opinions  coincide  with  the  conclusions  of  the 
committee,  and  in  reference  to  the  results  thus  experimentally  obtained, 
we  may  adopt  the  words  of  a  writer  in  the  London  Mechanics  Maga- 
zine, June  17th,  1837^— **in  fact,  the  report  altogether  ought  to  be 
studied  by  every  one  having  the  responsibility  of  the  direction  ol  a 
steam  engine,  and  human  life  in  his  care.** 

A  verdict  of  manslaughter  was  rendered  by  the  jury,  against  the 
engineer,  in  the  case  above  referred  to.  O. 

Mr.  T.J.  Pearaali*  stated-—**!  have  considered  the  subject  of  the  explo- 
sion of  the  boiler  of  the  Union.  In  my  opinion  it  could  not  have  taken 
place  had  the  boiler  been  sufficiently  supplied  with  water,  nnless  the  steam 
generated  was  prevented  escaping  by  some  very  great  force,  which  should 
nold  the  safetv-valve  fastened  down  or  obstructed.  I  consider  the  imme- 
diate cause  of  the  bursting  of  the  boiler  to  have  been  the  expansive  power 
of  steam,  because  steam  is  capable  of  producing  any  such  effects.  I  am  most 
decidedly  of  opinion  that  it  did  not  arise  from  gas.  My  reasons  for  that  opin- 
ion are  that  aftboush  water  is  decomposed  readily  by  red-hot  iron,  yet  it  re- 
(|uires  that  the  sur^ce  of  the  iron  should  be  in  a  metallic  state;  a  new  boiler 
is  nearly  in  that  condition,  but  not  quite  so;  there  is  just  the  chance  that  if  a 
new  boiler  were  employed,  and  very  pure  water  admitted  in  small  quantity, 
to  as  to  allow  portions  of  the  boiler  to  become  red-hot, then  water  might  be- 
come decomposed;  but  such  circumstances  would  at  the  same  time  be  snffi- 
cient  to  generate  an  incalculable  amount  of  steam.  Such  explosion,  there- 
fore, would  arise  from  mixed  causes— such  as  the  presence  of  the  gas,  and 
the  enormous  amount  of  steam,  and  its  great  pressure.  I  cannot  suppooe  a 
case  where  such  decomposition  of  water  and  evolution  of  gas  would  take 
place,  where  such  water  is  employed  as  that  of  the  Humber,  or  as  that  fur- 
nished by  the  Ocean.  Such  gas  would  not  be  inflammable  of  itself,— there 
must  be  the  presence  of  atmospheric  air  or  oxygen,  and  of  flame,  or  a  sab- 
stance  heated  to  a  very  high  degree. 

*^I  can  scarcely  imagine  such  an  explosion  in  a  boiler,  because  there  roust 
be  also  a  mixture  of  oxygen  with  hydrogen  in  proper  proportion.  I  cannot 
conceive  in  what  manner  atmospheric  air  could  gain  admission  to  the  boiler 
the  pressure  of  the  gas  from  within  being  greater  than  that  of  the  air  from 
without,  and  the  aperture  which  would  admit  the  atmospheric  air  would  al- 
low the  escape  of  the  hydrogen.  Hydrogen  gas  would  operate  upon  the 
safety-valve  in  the  same  manner  as  steam.  7  know  not  one  single  instance 
of  one  particle  of  evidence  of  the  presence  of  hydrogen  in  a  boiler. 

<*  When  a  boiler  has  been  at  work  some  time,  and  becomes  incrusted  with 
saline  and  other  earthy  matter,  it  is  quite  contrary  to  all  known  chemical 
principles,  to  suppose  that  water  can  be  decomposed  by  such  earthy  sub- 
stances; it  is  quite  hypothetical  to  suppose  that  it  can  be  so  decomposed. 
I  do  not  know  that  under  any  circumstances  water  could  be  resolved  into 
its  two  elements--bydrogen' and  oxygen — by  heat  alone.  In  all  cases  the 
quantity  of  hydrogen  generated  must  be  very  limited  compared  with  the 

*This  gentleman  was  a  pupil  of  Prof  Ftiaday,— was  several  yean  the  assiitant»  in 
the  Boyai  Iiutitution,  of  that  eminent  inyeitigator,  and  has  recently  retired  fiom  the 
ProfeMorehip  of  Cheoiistry  in  the  Medical  School  at  Hull,  to  direct  the  maouhictures 
CD  a  large  scale,  which  eminently  depend  upon  that  scieoce. 
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amoant  of  tteam  formed  bj  the  high  temperature.  I  would  saj  that  if  hj. 
drogea  were  in  the  boiler,  and  oijgen  were  to  gain  acceaa,  the  hydnmn 
woutd  escape  by  the  same  means  as  the  ozjgen  entered;  the  pressure  or  all 
gases  is  the  saipe  when  generated,  and  it  is  impossible  to  .conceive  that  hy- 
drogen should  have  less  pressure  than  that  of  atmospheric  air  at  the  same 
temperature.  It  would  require  a  very  large  portion  of  the  oxygen  of  the 
atmosphere  tobe  in  contact  with  the  hydrogen  in  the  boiler  to  cause  an  explo- 
sion. In  100  parts  of  atmospheric  air  there  are  only  about  20  of  oxygen,  and  it 
is  that  alone  which  is  required  to  explode  the  hydrogen,  the  nitrogen  of  the 
atmosphere  having  only  the  eflfect  of  diluting  it.  A  possible  introduction  of  air 
into  a  steam-boiler  may  be  that  of  the  air  contained  in  the  water  itself,  which 
may  be  evolved  when  the  water  is  boiled,  but  this  quantity  of  atmospheric 
air  is  very  small,  about  four  per  cent,  of  the  bulk  of  the  fluid  water,  and 
not  so  much  air  as  that  can  be  obtained  from  sea  water.  In  round  numbers 
one  cabic  inch  of  water  will  afford  ITOO  cubic  inches  of  steam,  which,  de- 
composed at  that  temperature,  expands  into  thrice  its  volume  of  gases,  ttvo- 
thirds  being  hydrogen  gas,  requiring  about  17,000  cubic  inches  of  atmos- 
pheric air  for  full  and  rapid  combustion,  while  the  original  cubic  inch  of 
water  only  gave  off  one-twenty  fifth  of  its  bulk  of  air. 

^'[f  safety-valves  be  of  the  proper  size,  and  steam  be  raised  gradually, 
the  valve  will  operate;  but  if  you  raise  an  enormous  amount  of  steam  at 
once,  or  under  extraordinary  circumstances,  and  wish  it  to  be  at  once  dis- 
charged, such  circumstances,  as  when  you  have  too  little  water,  and  por- 
tions of  Che  boiler  be  red-hot,  and  by  a  motion  of  the  vessel  any  sudden 
evolution  of  steam  is  caused,  then  the  valve  will  be  rendered  comparative- 
ly useless  or  dangerous.  I  consider  steam  capable  of  producing  an  explo- 
sion such  as  this.  I  know  of  no  greater  explosive  power  than  steam,  except 
gunpowder.  Perkin's  patent  gun,  in  the  Adelaide  Gallery,  daily  throws 
US' a  namberof  balls  per  minute  by  steam;  and  if  gas  be  produced  by  means 
similar  to  those  alluded  to,  it  must  be  produced  in  the  instance  of  Perkins's 
gun;  had  the  explosion  been  caused  by  gas,  it  must  have  been  accompanied 
by  a  very  vivid  flash.'*  wag.  P/>p.  8ci. 


AdvarUagtB  of  Anthracite  cod  in  the  Hot  Blast  Furnace, 

At  n  meeting  of  the  Royal  Cornwall  Polytechnic  Society  on  Wednesday, 
Oct.  11,  Mr.  R.  W.  Fox  stated  that  he  had  received  that  morning,  a  paper 
from  a  relative  of  bis  In  Wales,  Joseph  T.  Price,  Esq.,  from  which  the 
following  are  extracts: 

*Oor  experiment  at  Neath  Abbey  has  shown  that,  by  combining  a  por- 
tion of  bituminous  coal,  coked  in  ovens  with  a  portion  of  anthracite,  20 
cwt  of  cast  iron  may  be  made  by  S3  cwt.,  jths  of  the  former,  ^th  of  the 
latter. — The  iron  made  by  using  the  hot  blast  is  generally  more  tender, 
more  lead-like,  and  more  easily  broken,  than  when  coke  or  bituminous  coal 
only  Is  employed.  By  the  use  of  the  anthracite  in  the  proportion  stated, 
and  also  without  any  mixture  of  bituminous  coal,  it  is  materially  stronger, 
and  1  should  say  better,  and  really  more  valuable  as  a  marketable  article, 
and  for  the  uses  to  which  it  is  applicable.— -Our  experiments  are  only  com* 
menced,  I  am,  therefore,  not  prepared  to  state  more  than  very  general  re- 
salts. — When  complete  success  had  attended  the  use  of  the  quarter  part 
anthracite  with  three-quarters  part  of  bituminous  coke,  we  put  on  the  fur- 
nace half  of  each.  The  result  was  that  the  change  checked  the  make  of 
iron  one-half  nearly— '40  charges  of  iron-stone^  coal,  and  coke,  in  twelve 
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hoars  were  reduced  to  20  by  it,  aod  comeqaeotly  the  jield  of  iroB  p>ropor- 
tioDatelj.  HowoTer,  we  qaickky  retaroed  to  the  qaarter  anthracite,  and 
three-quarters  coke/^  Tlie  letter  went  on  to  state  that  the  ad? anCagea 
already  obtaiued  were  a  dinuniflhed  coDtumptimi  of  fuel,  aod  an  improved 
quality  of  iron.  The  precise  degree  of  improvemeat  could  oaty  be  gener- 
ally stated  at  present. 

Mr.  Price  proceeds  to  say — ^^\  transmit  a  specimeQ  of  anthracite  iron, 
made  at  Neath  Abbay;  1  call  it  anthracite  iron,  because  it  was  enriched 
and  its  nature  strengthened,  by  a  mixture  of  about  a  quarter  part  of 
anthracite,  or  stone  coal  with  three  parts  of  coke,  made  in  ovens  from 
bituminous  coal.  —  Before  1  close^  permit  me  to  offer  through  your 
society,  a  premium  of  ten  guineas,  for  the  best  experiments,  on  the 
strength  and  tenacity  of  Anthracite  Cast  Iron,  Ist  and  2nd  fusion,  distinguish, 
ing  the  proportion  of  each  kind  of  co^l  used,  as  compared  with  the  strength 
and  tenacity  of  Welsh,  Scotch,  and  English  cast  iron  of  parallel  qualities, 
1st  and  2d  fusion,  made  with  ordinary  coal  or  coke,  to  be  accompanied  by  a 
well-attested  statement  of  the  proportion  of  coal,  anthracite,  or  stone-coal, 
aod  of  the  kinds  of  mine-ore  and  flux,  used  in  the  manufacture  of  each." 

Mr.' Fox  then  stated  an  interesting  fact,  mentioned  to  him  by  a  gentle- 
man horn  the  Brazils,  who  had  been  engaged  extensively  in  mining;  that 
the  veins  there,  as  here,  run  north  aod  south,  exemplifying  the  magnetic 
power  and  the  magnetic  meridian.  He  said  it  might  be  remembered  that 
he  last  year  exhibited  some  specimens  of  copper  ore«  which  had  been  al- 
tered by  long-continued  electrical  action.  He  now  produced  some  speci- 
mens of  clay,  in  which  veins  and  insulated  portions  of  copper  had  been 
formed  by  the  same  agency.  They  were  formed  in  masses  of  clay  separ- 
ating  the  copper  ore  from  the  zinc  in  the  manner  which  he  had  heretofore 
described,  and  in  which  the  electric  action  had  long  continued.  He  had 
also  to  lay  before  the  meeting  some  clay  which  by  means  of  the  same 
agency  had  assumed  the  laminated  appearance  of  clay  slate.  (These  spe* 
cimens  were  then  produced  to  the  meeting.)  Mr.  Fox  proceeded  to  say 
that  it  was  not  a  little  gratifying  to  him  to  present  to  the  society  such  strong 
evidence  in  favour  of  those  views;  and  which  appeared  to  him  to  be  no  longer 
questionable,  at  least  as  regarded  the  taminas  of  clay-slate,  and  other  rocka 
of  a  corresponding  structure;  and  he  thought  it  not  improbable,  that  similar 
evidence  might  ere  long  be  obtained,  that  the  symmetical  joints  of  rocka 
are  due  to  similar  agency.*— Thus  it  appeared,  he  said,  that  the  structure 
of  rocks  bad  a  direct  tendency  to  confirm  the  theory  which  he  had  endea- 
voured to  put  forth  relative  to  the  formation  of  mineral  veins:  and  the  facta 
which  from  time  to  time  had  come  under  his  notice,  had  tended  more  and 
more  to  satisfy  him  of  the  influencial  agency  of  electricity  in  their  produc- 
tion. Indeed,  he  believed,  that  the  structural  and  relative  characters  and 
qualities  of  coal-beds  were  also  connected  with  chemical  action. — Several 
other  gentlemen  then  addressed  the  meeting,  and  some  premiums  announc- 
ed for  the  next  y ear.— 'Subscriptions  were  entered  into  to  enable  the  socie- 
ty to  build  a  gallery. 

But  one  feeling  prevailed  on  the  occasion  of  this  meeting,  and  that  waa 
one  of  high  gratification  at  witnessing  the  important  benefits  which  this  so- 
ciety has  already  conferred  on  this  county  in  particular,  aod  on  the  country 
in  general.  The  committee  and  every  person  connected  with  its  manage- 
ment deserve  the  warmest  approbation. 

Lond.MM.  NUg, 
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This  beautirul  sabstince*  which  may  be  termed  elastic  glass,  is  capa- 
ble of  beiDg  appropriated  to  maof  useful  purposes,  to  which  it  has  not 
been  hitherto  applied,^  except  by  ooe  or  two  individuals,  Oae  reason 
for  the  apparent  neglect  of  this  most  beautiful  and  unique  mineral  may 
have  been  its  scarcity  in  this  country.  We  have  frequently  purchased  it 
at  the  rate  of  twenty  and  twenty-five  shillings  a  pound,  whereas  it  may 
be  imported  at  one  third  the  sum.  We  believe  that  a  considerable 
portion  of  the  mica  imported  into  England  is  required  for  a  new  kind  of 
stove,  which  we«  however,  have  never  seen  io  operation.  It  is  used  also 
in  the  construction  of  cards  of  magnetic  compasses,  as  it  has  the  pecu- 
liar property  of  always  preserving  its  plane,  so  that  when  pasted  to  the 
under  surface  of  the  card,  it  prevents  it  from  warping. 

Several  years  ago  we  applied  mica  to  a  new  and  very  useful  purpose, 
for  which  it  is  particularly  adapted,  and  we  should  have  publicly  re- 
commended its  adoption,  had  not  gas  lights  almost  entirely  superseded 
the  Argand  Lamp.  As  glasses,  however,  are  often  used  with  gas  burners, 
we  take  the  opportunity  of  stating,  that  in  order  to  convert  the  mica  to 
this  purpose,  it  should  be  split  as  thin  as  possible,  and  then  bent  round 
into  a  cylinder,  the  edges  lapping  over  each  other  a  little,  and  secured 
by  a  thin  slip  of  brass  rivetted  to  the  mica.  It  is  infinitely  preferable  to 
glass  for  this  purpose,  as  it  is  neither  liable  to  break  nor  to  be  burnt. 

There  is  another  most  important  use  for  which  mica  is  peculiarly 
adapted,  although  we  have  never  heard  of  its  having  been  so  applied. 
We  advert  to  its  substitution  for  glass  in  hot  houses,  as  the  substance, 
from  its  elasticity,  would  endure  the  most  tremendous  hail  storms,  which 
are  often  known  to  destroy  hundreds  and  thousands  of  glass  panes. 
Mica  has  long  been  used  as  a  substitute  for  horn  in  lanterns,  and  the 
application  is  judicious,  as  independent  of  its  superior  transparency,  it 
is  not  liable  to  be  destroyed  or  even  affected  by  contact  with  the  flame, 
which  would  blister  and  destroy  horn.  We  are  not  aware  that  mica 
has  ever  been  used  for  the  slides  of  the  magic  lantern,  but  it  is  prefera- 
ble to  glass,  because  independent  of  its  elasticity,  it  admits  of  having 
the  figure  drawn  and  colored  with  more  faciliiy  than  glass. 

We  have  also  succeeded  in  silvering  mica,  so  as  to  form  very  perfect 
and  elastic  mirrors,  which  may  be  carried  in  a  pocket-book. 

Having  occasion  for  a  cylindrical  mirror,  for  that  beautiful  optical 
instrument  for  restoring  distorted  images  to  regular  figure,  we  found 
mica  particularly  adapted  for  our  purpose,  from  the  facility  with  which, 
after  being  silvered,  it  could  be  bent  into  a  cylindrical  form.  We  be- 
lieve no  name  has  t>een  assigned  to  this  elegant  instrument,  which  has, 
however,  been  fully  described  in  *^  Hooper's  Rational  Recreations,"  and 
in  Priestley's  large  *^  Treatise  on  Vision,  Light,  and  Colours,*' amongst 
the  plates  of  which  it  is  numbered  53. 

We  have  tried  some  experiments  with  the  mica,  as  a  surface  upon 
which  to  work  with  the  graver  or  the  etching  tool,  and  we  have  long 
thought  that  it  might  be  advantageously  used  in  the  lithographic  process. 
If  our  conjecture  should  be  well  founded,  it  would  be  extremely  accep- 
table to  travelling  artists,  as  they  might  make  their  sketches  on  the  spot 
upon  the  leaves  of  mica,  and  afterwards  pass  them  through  the  press* 
We  have  now  before  us  a  small  copy  of  a  well  known  picture  of  Wilke^ 
printed  in  lithography,  from  a  surface  of  mica,  and  we  shall  leave  it  at 
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our  office  for  the  inspection  of  any  scientific  gentlemen  who  may  wish  to 
examine  it. 

A  few  days  ago  we  met  some  very  fine  specimen^  of  water  colours 
upon  mica,  executed  at  Patna,  in  Hindostan;  and  as  this  use  of  the  sub- 
stance is  probably  new  to  the  scientific  gentlemen  now  in  Liverpool,  we 
have  prevailed  upon  the  gentleman  who  has  the  specimens,  to  leave  some 
of  them  with  Messrs.  Wordley  and  Mayer,  silversmiths,  in  Lord  street, 
for  the  inspection  of  the  curious.  One  of  these  specimens,  representing 
Indian  costumes,  may  also  be  seen  in  the  window  of  our  office.  If  the 
surface  is  suitable  for  oil  painting,  it  would  open  quite  a  new  field  to  our 
artists*  especially  our  miniature  painters,  as  the  picture  would  at  one 
process  be  painted  and  glazed.  Mining  Journal. 


New  Sand  for  Glass  making. 
The  silver  medal  of  the  Society  of  Arts  was  awarded  for  the  discovery 
of  a  sand  in  the  colony  ot  New  South  Wales,  eminently  fitted  for  the  man- 
ufacture of  the  finer  kinds  of  glass. — The  following  notes  on  the  subject 
are  interesting:— In  the  year  1831  it  was  observed,  that  in  many  places  be- 
tween  Sydney  and  Botany  Bay  the  surface  of  the  ground  was  covered*  by 
a  remarkably  pure  and  white  siliceous  sand,  derived  from  the  decomposition 
of  one  of  the  beds  of  sand  belonging  to  the  coal  formation.  Mr.  King,  of 
Sydney,  the  discoverer,  being  of  opinion  that  this  sand  would  be  found  pe- 
culiarly applicable  to  the  business  of  glass-makers,  forwarded  eleven  bags 
of  the  same  to  his  agents,  Messrs.  Buckle,  Baxter,  and  Buckle  of  London. 
These  arrived  in  June,  1832,  and  some  was  put  into  the  bands  of  Messrs, 
Pellatt  and  Co.,  of  the  Falcon  Glass-house,  for  trial.  In  August  of  the 
samb  year  they  reported  the  result  of  their  experiments.  From  their  re- 
port the  following  is  an  extract: — ^*We  find  the  sand  from  Sydney  to  be  de- 
cidedly superior  to  any  we  have  previously^  employed.  The  most  es- 
teemed property  of  this  sand,  and  that  which  makes  it  of  tbe  greatest  im- 
portance to  glass-make i*s,  is  derived  from  tbe  absence  of  oxide  of  iron  and 
every  other  combination  that  would  affect  the  colour  of  the  glass  when  made* 
It  is  also  free  from  insoluble  matter.  Glass  made  from  this  sand  is  more 
brilliant  and  watery  than  any  other.  We  consider  it  fortunate  at  this  pe- 
riod that  this  sand  has  been  discovered,  as  tbe  sand  with  which  most  glass- 
makers  were  supplied  is  now  of  very  bad  quality,  and  has  been  given  op 
by  many.''  According  to  an  analysis  of  a  sample  of  this  sand,  made  con- 
jointly with  Mr.  Children,  of  the  British  Museum,  and  Mr.  Garden,  it  ap- 
pears to  consist  of  95.0  silica,  2.2  sulphate  of  lime,  0.4  oxide  of  iron,  with 
a  trace  of  alomine— making  97.6;  leaving  2.4  for  organic  matter,  water, 
and  loss,  the  whole  will  be  100-0.  On  application  to  Mr.  Pellatt  the  follow- 
ing further  particulars  were  obtained: — He  says  that  tbe  recent  arrival  of  a 
few  hundred  weight  of  this  superior  silex  had  enabled  him  to  make  a  se- 
cond experiment,  which  turned  out  fully  as  well  as  the  first*  He  is  of  opin- 
ion that  the  Sydney  sand  exceeds  all  others  heretofore  in  use,  for  whiteness, 
brilliancy,  and  fusibility;  and  he  has  little  doubt,  should  (he  freight  be  mod- 
erate, that  this  comparatively  pure  material  will  be  imported  in  large  quan- 
tities for  glass-makers'  use  in  this  country.  He  had  mixed  it  with  tbe  usual 
proportions  of  carbonate  of  potash  and  nitrate  of  potash,  with  a  rather  less 
proportion  of  manganese  than  other  sands  require.  Mr.  Pellatt  adds,  that 
he  hopes  soon  to  be  able  to  report  on  the  Sydney  sand  as  regards  flint  glasa- 
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ware  for  optic  plates.  A  few  tons  of  the  same  kind  of  saod  were  lately 
imported  into  Llyerpool,  and  were  eagerly  parchased,  so  that  a  considera- 
ble improyement  in  the  qnalitles  of  the  finer  kinds  of  flint  glass  may  soon 
be  eipected  ibid. 


On  the  action  of  Cold  Air  in  maintaining  heat.    Br  Robert  Addams,  Etq. 

I  was  at  Sheffield  in  last  December,  and  then  a  Mr.  Linley,  bellows-ma- 
ker of  that  town,  showed  me  the  following  curious  experiments:  first,  a 
rod  of  iron,  about  an  inch  in  diameter,  was  heated  at  one  end  in  a  forge  fire, 
up  to  a  full  white  heat,  then  quickly  withdrawn  trom  the  fire  and  exposed 
to  a  strong  blast  of  cold  air  from  a  forge  bellows;  the  iron  immediately  be- 
came so  hot  as  to  fuse,  and  the  liquefied  matter  was  blown  ofi*  and  burnt  in 
the  air  with  the  scintillating  appearance  of  iron  wire  burning  in  oxygen 
gas;  and  so  continued  to  melt  until  a  pound  or  more  of  the  metal  had  been 
thus  wasted. 

Another  mode^  of  producing  the  same  action  consisted  in  heating  a  rod  of 
iron,  as  before;  but  instead  of  a  blast  of  air,  it  was  tied  to  a  cord,  and  by 
it  whirled  round  in  a  vertical  plane;  thus  by  passing  swiftly  through  the 
cold  air  it  melted,  and  was  thrown  ofi"  in  beautiful  scintillations,  appearing 
as  luminous  tangents  to  the  circle  in  which  the  bar  was  moyed. 

1  have  since  applied  a  heated  bar  of  iron  to  the  periphery  of  a  revolving 
wheel,  and  by  an  including  tin  hoop  or  guard,  it  Is  thus  made  an  interesting 
class  experiment. 

The  cause  of  this  augmentation  of  temperature  is,  I  conceive,  referable 
to  the  oxidation  of  the  metal,  which  takes  place  freely  under  the  conditions 
of  the  experiments  here  recorded.  .  Then,  as  is  well  known,  the  tcrmation 
of  the  oxide  is  accompanied  with  a  great  development  of  heat;  and  the  cases 
before  us  are  striking  examples  of  the  heating  influence  by  chemical  action 
predominating  over  the  cooling  efiect  of  the  air  conjoined  with  the  radiating 
force. 

The  success  of  these  experiments  chiefly  depends  upon  having  the  iron 
at  first  of  a  sufficiently  high  temperature,  and  upon  the  velocity  of  the  air 
from  the  bellows,  or  otherwise  the  velocity  of  the  iron  through  the  air. 
For  the  iron  at  a  white  heat  is  greedy  of  oxygen,  which  the  air  solidifies. 
Then  the  oxide  thus  formed  requires  to  be  blown  or  whirled  ofi*,  in  order 
that  fresh  surfaces  of  the  metal  may  be  exposed  to  the  air. 

When  the  blast  is  employed,  we  see  the  oxide  fusing,  and  deep  channels 
scooped  out  in  the  bar  by  the  rushing  air  on  that  side  where  the  current  is 
directed.  Lond.  and  Edin.  PhUot.  Mag. 


Iron  Steam  Vessels. 


The  Rainbow,  an  iron  steam  vessel,  built  for  the  General  Steam  Naviga- 
tion Company,  has  been  launched  since  our  last,  from  Mr,  J.  Laird's  yard, 
at  Birkenhead,  near  Liverpool.  She  is  the  largest  iron  steam  vessel  built 
or  building  in  this  country,  her  dimensions  being,  length  over  all,  213  feei; 
beam,  within  paddle-boxes,  25  feet;  extreme  width,  49.  She  is  divided  into 
six  compartments,  by  five  watQr-tight  parti  lions,  which  entirely  remove  all 
danger  of  sinking  in  case  of  collision  with  other  vessel  and  if  all  the  other 
advantages  iron  vessels  possess  are  left  out  of  view,  the  simple  fact,  that 
in  them  these  partitions  can  be  rendered  most  efficient  and  secure,  will,  we 
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have  no  doobt,  cause  their  general  adoption,  both  for  8ea-going  and  rifer 
veseels.  The  Rainbow  is  now  being  fitted  by  Messrs.  Forrester  and  Co., 
with  a  pair  of  ninety  horse  power  engines;  and  her  cabins,  which  are  of  the 
most  spacious  and  elegant  description,  are  also  in  a  forward  state.  The 
Rainbow  is  the  tenth  vessel  built  by  Mr.  Laird,  with  water-tight  compart- 
ments, and  we  understand  that  be  has  now  three  other  large  ones  building 
on  the  same  principle.  We  are  induced  more  particularly  to  notice  the 
laonch  of  this  vessel,  as  an  iron  steam  boat,  called  the  Sirios,  lately  launch- 
ed at  the  Isle  of  Dogs,  is  wrongly  stated  in  the  RaHway  Magazine  to  be  the 
longest  yet  made  of  iron.  She  measures  only  164  feet  in  keel,  and  176  on 
deck,  with  a  beam  of  17  feet.  She  will  have  two  high* pressure  engines  of 
thirty-five  horse  power  each,  with  twenty. four  inch  cylinders  of  three  and 
a  half  feet  stroke,  and  three  boilers  with  copper  tubes  worked  expansively. 
She  Is  divided  into  four  compartments,  by  three  iron  water-tight  bulkheads 
similar  to  those  of  the  Rainbow;  but  it  will  be  seen,  on  comparing  the  di- 
mensions we  have  given,  that  she  wilt  not  bear  a  comparison  with  her  nor- 
thern rival.  It  is  confidently  expected  that  the  Rainbow,  from  her  superior 
model  and  light  draft  of  water,  will  be  one  of  the  fastest  vessels  afloat. 
The  Strias  is  intended  for  the  Rhone,  and  it  is  no  difficult  matter  to  see 
that  these  iron  steamers  are  gradually  becoming  general. 

NantksalMtfulM. 
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BrUish  Jteeociatianj  September  12,^-^Fegeiable  Phyeiology, 

Mr.  Bowman  read  a  paper  from  Mr.  Gardner,  ^  On  the  internal  struc- 
ture of  the  wood  of  Palms.''  The  attention  of  Mr.  Gardner,  who  is  re- 
siding In  Brasil,  was  directed  to  this  subject  by  the  remarks  made  by 
Professor  Lindley,  in  his  ^  Introduction  to  Botany.*'  In  order  to  test  the  ^ 
truth  of  the  theory  of  Mohl,  he  made  several  experiments  on  the  palms  in 
his  district.  He  made  a  vertical  section  of  a  palm,  four  Inches  in  circum- 
ference, and,  by  doing  this,  he  could  trace  very  plainly  woody  fibres  pro- 
ceeding from  the  base  of  the  leaves  to  the  centre  of  the  stem,  at  an  angle 
of  18  degrees;  they  then  turned  downwards  and  outwards  to  within  a 
few  lines  of  the  external  cortical  part  of  the  stem,  running  parallel  with 
its  axis.  The  distance  between  these  two  points  was  about  two  feet  and 
^  half.  The  fibres  were  traced  quite  distinctly  up  into  the  centre  of  the 
leaf.  In  answer  to  the  questions  proposed  by  Lindley  in  his  work,  the 
author  stated:—*!.  That  the  wood  of  palms  was  always  hard  and  com- 
pact outside,  gradually  getting  softer  towards  the  centre,  the  fibres  of 
the  upper  leaves  not  descending  to  so  great  a  depth  as  the  lower.  2* 
The  wood  is  much  harder  at  the  bottom  than  any  other  part  of  the 
stem,  the  inhabitants  of  tropical  climates  using  only  this  part  for  econo- 
mical purposes. 

Professor  Lindley  observed,  that  this  paper  confirmed  the  views  of  the 
structure  both  of  endogens  and  exogens,  which  had  been  increasingly 
embraced  by  botanists.  In  the  first  place,  the  views  of  Mohl  on  the 
structure  of  endogens  were  confirmed.  There  was,  however,  a  slight 
diflference  between  Mr.  Gardner  and  Professor  Mohl;  the  latter  having^ 
stated  that  the  woody  fibres  of  endogens  terminated  in  their  cortical  in- 
tegument, whilst  the  former  had  traced  them  only  within  a  few  lines  of 
this  point.     In  the  next  place,  the  paper  confirmed  the  theory  of  the  for- 
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mttuMi  of  wood  from  the  emftoation  of  fibres  from  the  leaves.  What- 
ever might  be  the  difference  between  the  arrangement  of  the  fibres  of 
ezogens  and  endogens^  there  coald  be  no  doubt  that  their  origin  was 
the  same.  Mr.  Gardner  had  referred,  in  his  paper,  to  the  glandular 
disks  on  the  woody  fibre  that  were«  at  one  time,  thought  to  character- 
ize the  order  Coniferae.  He  would,  however,  draw  the  attention  ot  the 
section  to  a  fact  that  had  lately  been  discovered,  and  not  hitherto  pub- 
lished, that  these  glandular  disks  existed  on  all  the  woody  fibres  of 
plants  that  yielded  resinous  matter.  Brown  first  discovered  them  in 
the  wood  of  Tasmania,  (WttUeractmJ  and  Griffiths  had  since  demon- 
strated them  in  Spherostema,  (SchizandnsB.) 

Mr.  Nevin  detailed  some  experiments  on  vegetable  physiology.  The 
experiments  were  performed  on  elms  forty  years  of  age,  in  February, 
1836. 

1.  The  stem  of  the  tree  was  denuded,  in  a  circle,  of  its  cortical  inte* 
gument  alone,  leaving  the  alburnum  beneath  uninjured.  On  the  May 
following  the  denuded  part  was  filled  up  by  the  exudation  of  bark  and 
wood  from  the  upper  surface  of  the  wound,  and  the  tree  had  not  suf- 
fered in  growth* 

2.  The  bark  and  cambium  were  removed  in  the  same  manner.  In  Au« 
gust  1837  this  tree  sickened,  and  there  was  no  formation  of  wood  or 
bark  in  the  wounded  part.  Two  developments,  however,  took  place  one 
above  the  other,  from  below;  the  former  having  the  appearance  of  rootc, 
the  latter  were  branches  with  leaves. 

S.  The  bark  and  two  layers  of  alburnum  were  cut  away.  The  tree  was 
at  the  time  unhealthy;  it  however  put  forth  its  leaves  on  that  and  the 
ensuing  spring,  but  shortly  after  died.  No  sap  was  observed  above  or 
below  the  wounded  part.  Roots  were  developed  from  the  upper,  and 
branches  from  the  lower  part  of  the  section. 

4.  The  bark  and  six  layers  of  alburnum  were  taken  off*.  The  tree  be- 
came much  less  vigorous,  bnt  did  not  die,  and  otherwise  presented  the 
same  appearance  as  the  last. 

5.  The  bark  and  twelve  layers  of  alburnum  were  stripped.  The  con- 
sequences were  again  similar  to  the  last  two;  the  alburnum  above  and 
below  the  cut  being  dry,  but  an  accidental  cut  that  penetrated  into  the 
heart  wood  exuded  sap. 

6.  This  was  a  repetition  of  the  experiment  of  Palisot  de  Beauvais,  by 
cutting  away  a  circular  ring  of  bark  around  a  single  branch.  The  branch 
continued  to  grow,  and  roots  sprouted  from  the  under  surface  of  the  iso- 
lated bark  and  branch. 

7.  In  this  the  whole  of  the  wood  of  the  tree  was  cut  away,  except  four 
pillars,  composed  of  bark  and  sap  wood.  In  this  case,  the  sap  first  ap- 
peared from  above,  descending  by  the  pith,  and  then  from  the  heart 
wood,  the  alburnum  being  dry.  In  this  case  the  sap  must  have  passed 
np  the  alburnum,  and  horizontally  through  to  the  heart  wood. 

Mr  Nevin  inferred  from  these  experiments—-!.  That  the  life  of  the 
tree  does  not  depend  on  the  liber  or  cambium.  2.  A  descent  of  sap 
takes  place  before  the  development  of  leaves.  3.  That  new  matter 
arises  from  below:  which  had  not  previously  been  allowed.  He  thought 
there  were  two  distinct  principles  in  the  tree,*— one,  the  ascending  or 
leaf  principle:  the  other,  the  descending  or  root  principle.  Mr.  Nevin 
had  also  performed  some  experiments  on  the  conversion  of  roots  into 
branches,  and  came  to  the  conclusion,  that  buds  or  branches  might  be 
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developed  from  any  part  of  the  root  above  its  extreme  end,  from  Irfaich 
point  it  vrhs  impossibie  for  buds  to  be  developed. 

Professor  Litidley  remarked  that  these  experiments  confirmed  entirely 
the  theory  of  the  structure  of  wood  adopted  by  l)u  Petit  Thouars.  He 
did  not  think  that  the  existence  of  any  new  principle  could  be  inferred 
from  the  experiments.  In  the  seventh  experiment  the  horizontal  cir^ 
culation  of  the  sap  was  proved,  and  confirmed  the  accuracy  of  Hall's 
experiment  of  cutting  a  tree  nearly  through  on  alternate  sides,  when  the 
sap  still  ascended.  Lon.  ±  Sd.  PbOot.  nT«g 


JJrtifieial  Production  of  Rubies. 

A  few  months  since  M.  Guadin  presented  to  the  Academy  of  Sciences 
of  Paris  a  note,  in  which  he  announced  his  having  been  able  to  produce 
rubies  in  considerable  quantities  by  a  process"  of  which  he  has  given 
merely  a  sketch. 

In  order  to  obtain  these  substances  analogous  to  rubies,  M.  Gaudin 
uses  a  platinum  blowpipe  of  a  single  piece,  formed  of  two  hollow  con- 
centric cylinders,  communicating  by  one  of  the  extremities,  one  with  a 
reservoir  of  hydrogen,  the  other  with  a  reservoir  of  oxygen;  the  two 
other  extremities  are  pierced  with  convergent  openings,  so  as  to  effect 
in  a  great  degree  the  mixture  of  the  gases. 

.  It  is  well  known  that  alumina  is  fusible  with  the  oxygen  and  hydro- 
gen blowpipe;  but  no  one  before  M.  Gaudin  had  endeavored  to  melt 
this  earth  into  globules  several  millimetres  in  size.  Having  submitted 
a  piece  of  potash  alum  to  the  action  of  his  blowpipe,  he  obtained  a  per- 
fectly round  and  limpid  globule.  The  platinum  tube  being  perforated 
and  melted  at  several  places,  he  obtained  after  the  cooling,  instead  of  a 
limpid  spheroid,  an  opake  elongated  globule,  and  covered  internally  with 
crystals,  which  may  be  referred  to  the  cube  or  to  the  rhombohedron. 
These  crystals  scratch  rock  crystal,  topaz,  garnet,  and  spinelle;  with  re- 
gard to  hardness,  therefore,  they  agree  with  the  ordinary  ruby.  They 
appear  to  be  composed  solely  of  alumina,  the  potash  votalizing  at  the 
high  temperature  to  which  the  alum  is  submitted. 

Having  obtained  an  apparatus  stronger  than  the  one  first  used,  he 
made  an  experiment  with  some  ammoniacal  alum  mixed  with  from  4  to 
5  thousandths  of  chromate  of  potash;  the  whole  being  previously  cal- 
cined, he  gave  it  the  form  of  a  spherical  cup,  in  order  to  obtain  a  maxi- 
mum effect,  by  directing  the  flame  to  the  concave  part.  In  a  few  mo- 
ments the  inner  surface  of  this  cup  was  covered  with  globules  of  a  beau- 
tiful ruby  red  colour,  slightly  translucid,  and  some  of  which  exhibited 
the  form  and  cleavage  of  the  ruby. 

M.  Malaguti,  who  had  occasion  to  analyse  these  globules,  found  them 
to  be  composed  of  97  parts  alumina,  one  of  oxide  of  chrome,  and  two 
parts  of  silica  and  lime;  which  composition  is  analogous  to  that  of  the 

ruby.  Comptes  RenduB,  Aufost,  1837,  p.  395.  Ibid. 


•^  New  Organic  Jtdd, 

M.  Peligot  has  read  to  the  Academy  of  Sciences  some  observations 
on  cane  sugar,  and  on  a  new  acid  derived  from  the  action  of  alkalies  on 
sugar  of  starch. 

It  is  well  known  that  there  exist  two  distinct  varieties  of  sugar;  one 
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of  Ibem  is  connnon  ragar,  extracted  from  the  cane,  beet  root,  and  the 
maple;  the  other  occurs  in  grapes  aod  diabetic  urine,  and  is  formed 
when  starch,  ligniOy  or  sugar  of  milk  is  treated  with  dilute  sulphuric 
acid.  It  is  also  known  that,  influenced  by  various  circumstances,  com* 
mon  sugar  may  be  connerted  into  sugar  identical  with  that  of  starch. 

Among  the  differences  which  exist  between  the  two  kinds  of  sugar, 
one  of  the  most  prominent,  (says  M.  Feligot,)  is  in  my  opinion  that 
which  is  observed  when  these  bodies  are  put  in  contact  with  alkaline 
bases. 

Common  sugar,  when  added  to  potash,  lime,  or  barytes,  combines 
with  these  bases^  and  acts  towards  them  the  part  of  a  true  acid*:  by 
boiling  a  mixed  solution  of  barytes  and^sugar,  I  obtained  by  direct  action 
a  crystallized  compound  of  these  two  bodies;  the  analysis  of  saccharate  of 
barytes,  and  other  analogous  salts,  proves  that  the  sugar  does  not  under- 
go any  particular  modification:  on  decomposing  the  saccharates  by  weak 
acids,  the  sugar  re-appears  with  its  usual  properties. 

The  case  is  entirely  different  with  sugar  of  starch;  the  alkalies  effect 
an  essential  alteration  in  it.  On  putting  lime  or  barytes  Into  a  solution 
of  this  sugar,  even  cold,  I  observed  that  after  a  certain  time  these  bases 
had  lost  their  alkaline  properties,  and  were  saturated  with  a  new  and 
very  powerful  acid,  which  is  iormed  by  simple  contact  with  the  sugar, 
and  which  immediately  unites  with  the  alkalies,  and  forms  perfectly 
neutral  salts.  This  acid  may  be  still  more  readily  obtained  by  putting 
dry  sugar  of  starch,  fused  at  312o,  in  contact  with  crystallized  hydrate 
of  barytes.  Vivid  re-action  takes  place  almost  immediately;  the  mix* 
ture  swells,  the  temperature  rises  very  much,  and  in  a  few  seconds  the 
sugar  is  transformed  into  acid.  The  barytic  salt  is  then  dissolved  in 
water,  and  the  acid  is  precipitated  by  means  of  a  solution  of  subacetate 
of  lead,  to  be  gradually  added,  in  order  first  to  separate  a  brown  colour- 
ing  matter  which  arises  during  the  re-action,  at  least  when  operating  in 
contact  with  the  air.  The  last  precipitate  obtained  is  colourless,  and 
contains  the  acid  in  a  state  of  subsalt;  it  may  then  be  separated  by  the 
usual  means. 

Besides  this  acid,  another  non-volatile  body  is  produced,  which  pos- 
sesses the  property  of  immediately  reducing,  when  cold,  the  salts  of  sil« 
ver  and  of  mercury. 

The  very  easy  formation  of  an  acid,  by  the  contact  of  sugar  of  starch 
or  grapes,  with  bases,  (M.  Peligot  observes,)  shows  how  proper  it  is  to 
avoid  the  employment  of  too  much  lime  in  the  purification  of  the  beet 
root  juice;  for  although  lime  does  not  alter  the  sugar,  it  acts,  when  in 
excess,  upon  the  sugar  analogous  to  that  of  grapes,  into  which  common 
sugar  is  easily  converted  by  the  influence  of  heat,  acid,  or  fermentation. 
There  are  therefore  two  difficulties  to  be  avoided;  these  may  be  appre- 
hended at  the  same  time,*-»the  intervention  of  acids  which  decompose 
the  sugar  intended  to  be  extracted,  and  the  effects  of  the  alkalies  which 
act  upon  the  sugar  of  starch  resulting  from  this  decomposition. 

L'Institat,  Aout,  1837^  Ibid. 

*See  London  and  Edinburgh  Philosophical  Magazine,  Vol.  Xr,  p.  162. 
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IhtagresB  et  Civil  Engineering. 

Oh  a  peeuUar  form  of  Rail,  and  the  eantiruetion  of  BaUtcayt  in  Jlmeriea 
and  Otrmany^  by  Herman  Koerler,  ofL^pzig  Jf.  Inst  0.  E- 

The  pattern,  inrhich  the  author  describes,  is  by  American  engineers 
called  the  inverted  T  rail,  (x)i  and  was  introduced  in  order  to  avoid 
trouble  and  expense',  which  railways  are  liable  to  where  the  rails  are 
placed  in  chairs  and  fastened  with  keys.  The  material  used  for  this 
need  not  be  of  first  quality,  but  in  cases  where  it  is  expedient  to  support 
a  general  confidence  in  the  quality  of  the  iron,  good  and  sound  rails  can 
be  made  of  ^ths  of  No,  2,  Welsh  iron,  and  |lhs  of  No.  3,  employing  the 
better  quality  for  the  head  and  bottom,  and  No.  2  for  the  stem  of  the 
rail,  rolled  in  such  manner  that  the  lamina  of  the  iron  lie  horizontally 
throughout. 

The  experience  of  all  railways  seem  to  confirm  the  opinion  that  chairs 
and  keys  to  keep  the  rails  firm  to  their  places,  are  a  great  and  expensive 
inconvenience,  and  a  dangerous  construction,  whether  wood  or  iron  be 
the  material  of  the  keys.  The  author  then  details  the  advantages  of  the 
rail,  especially  if  laid  on  a  continuous  line  of  stone  or  wooden  sleepers  at 
a  small  distance  apart. 

Wooden  railways  are  at  this  time  used  in  Germany,  and  the  author 
has  laid  9  miles  between  Leipzig  and  Dresden.  Wooden  sleepers,  8 
inches  square,  are  placed  upon  trenches  cut  across  the  embankment  at 
every  yard,  and  filled  up  with  a  bed  of  broken  stones,  one  foot  deep. 
Notches  si  inches  deep  are  cut  into  these  cross  ties  to  receive  the 
wooden  raits  of  6  by  9  inches,  which  are  shod  with  iron  plates  of  one 
inch  thickness  and  2i  inches  width.  At  their  joints  they  are  put  together 
on  iron  plates  ith  of  an  inch  thick,  to  prevent  their  being  pressed  into 
the  wood.  The  rails  are  wedged  firmly  to  the  sleepers  by  wooden 
wedges.  The  head  of  the  spikes  with  which  the  iron  rails  are  fastened 
to  the  wood  are  of  a  conical  form  and  fit  into  corresponding  holes,  these 
having  an  eliptical  form  to  prevent  the  spike  from  being  drawn  or  bent 
on  the  contraction  or  expansion  of  the  iron  rail.  The  ends  of  every  iron 
plate  rail  are  fastened  with  screw  bolts,  passing  through  the  whole 
height  of  the  wooden  rails,  holding  them  firmly  to  their  places,  which  is 
a  very  important  precaution,  as  the  engines  are  apt  to  catch  the  points  of 
the  plate  rails  with  their  wheel  fianches  and  to  run  off. 

Tnos.  Insti.  Civ.  Eog.— Loo.  Jour.  Arts  A  Sci. 


On  the  Construction  of  Railways  of  Continuous  Bearing^  by  John  Rey- 
nolds, M.  Inst.  C.E, 
The  author  states  the  conditions  essential  for  a  good  railway  to  be 
as  follows:  1st.  That  it  should  be  the  closest  practical  approximation 
to  a  perfect  plane  of  perfect  stability.  2nd.  That  it  should  be  adapted 
to  prevent  or  to  neutralize  the  vibrations  from  the  impact  of  imperfect 
cylinders  rolling  on  imperfect  planes.  3d.  That  it  should  possess  the 
greatest  durability  and  t/ie  greatest  facility  of  being  repaired  which  are 
compatible  with  the  above  conditions.  Mr.  Reynolds  proposes  trough 
shaped  cast  iron  bearers,  having  rectangular  bearing  surfaces,  the  an- 
gular point  being  downwards.  Thus  a  section  of  the  bearing  part  of 
the  rail  across  its  length  is  a  right  angle,  with  its  vertex  downwards. 
By  this  peculiar  shape  the  sustaining  area  is  increased,  a  greater  resis* 
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lance  to  vertical  pressure  is  consequently  obtained,  and  the  lateral  sta- 
bility of  the  rail  is  securedt  The  rails  are  to  be  laid  in  earlh^  ashes,  or 
broken  stone  and  gravelf  and  the  sustaining  surface  of  the  earth  may 
have  any  requisite  density  communicated  to  it  by  rolling  or  beating  the 
earth  at  the  sides*  to  as  to  give  it  sufficient  density  to  resist  the  pressure 
to  which  the  rail  is  to  be  subjected.  The  mass  being  conpoicd  of  ma- 
terials which  will  not  readily  yield  or  slip  away,  will  be  incapable  of 
further  condensation  by  any  subsequent  pressure  not  exceeding  that  to 
which  it  had  been  originally  subjected  by  the  beaters  or  rollers  acting 
at  the  sides. 

The  rails  which  Mr.  Reynolds  uses  are  of  two  kinds;  rails  wholly 
of  cast  iron,  cast  in  one  piece,  and  rails  either  of  wrought  or  cast  iron 
laid  on  a  sill  of  wood,  the  wood  being  placed  in  a  cast  iron  bearer  of  the 
shape  already  described.  The  rails,  sills,  and  bearers  in  this  latter  con<-  * 
struction,  break  joint  with  each  other,  and  are  held  together  by  bolts 
passing  through  all  three.  Thus  one  continuous  structure  is  formed 
throughout  the  whole  line,  and  the  fracture  of  three  parts  in  the  same 
place  is  highly  improbable.  The  vibrations  will  be  neutralized  by  the 
sill  of  wood  acting  as  a  partially  elastic  cushion  in  receiving  the  concus- 
aion  to  which  the  rails  are  subjected;  and  this  latter  mode  of  construcp 
tion  is  considered  preferable  as  admitting  of  the  use  of  either  cast  or 
wrought  iron  rails. 

February-31,  1837.    Brtak  Donkiw,  Esq.,  in  the  Chair. 

The  construction  of  railways  on  the  principle  of  continuous  bearing, 
as  adopted  by  Mr.  Reynolds,  and  described  in  his  paper  read  at  the  last 
meeting,  was  discussed.  Some  of  the  rails  and  bearers  cast  in  a  single 
piece,  having  been  laid  on  Chatmoss,  inquiries  were  made  as  to  how  they 
had  answered.  It  was  stated  that  they  were  kept  in  order  at  less  trou- 
ble  than  the  others,  and  that  they  showed  no  tendency  to  sink.  It  was 
intended  to  use  the  commonest  timber  for  the  sills;  the  wood  having 
been  boiled  in  tar,  and  allowed  to  cool  in  the  tar,  becomes  so  saturated 
with  tar  that  it  will  not  imbibe  moisture.  lUd. 


Meeliaiiics^  Reg^ter* 


Medal  Striking. 
We  have  much  pleasure  in  announcing  to  the  friends  of  the  fine  arts 
that  Mr.  Pistrucci,  chief  medallist  in  the  Royal  Mint,  has  discovered  a 
method  by  which  he  can  stamp  a  matrix  or  a  punch  from  a  die  which 
has  never  been  touched  by  an  engraver,  and  shall  yet  make  a  medal  iden- 
tically the  same  with  the  original  model  in  wax,  an  operation  by  which 
the  beauty  and  perfection  of  the  master's  design  are  at  once  transferred 
to  any  metal,  whether  gold,  silver,  or  copper,  by  striking  it  according  to 
the  usual  process.  It  will  at  once  be  seen  that  this  is  a  very  different 
operation  from  that  by  which  cast  medals  are  manufactured.  It  is  as  sim« 
pie  as  it  is  ingenious,  and  Mr.  Pistrucci  having  no  intention  of  taking 
•nt  a  patent  for  the  discovery,  and  being  anxious  to  give  to  the  public 
the  full  benefit  of  it,  In  the  different  processes  of  manufacturing  plate, 
jewellery,  and  all  kinds  of  ornamental  work  in  metal,  annonnces  that  the 
whole  of  the  process  consists  of  the  following  method:— The  model 
being  made  in  any  substance,  wax,  clay,  wood,  or  other  fit  material,  a 
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mould  of  it  is  taken  in  plaster,  from  which  mould,  when  dried  and  oiled 
to  harden  it,  an  impression  is  taken  in  sand,  or  other  similar  substance 
which  may  be  preferred,  and  from  this  again  a  cast  is  obtained  in  iron 
as  thin  as  possible,  that  the  work  may  come  up  sharply,  and  the  iron 
attain  the  hardness  almost  of  a  steel  die  hardened.  The  cast  iron  im- 
pression is  then  flattened  mathematically  true  on  the  back,  and  fixed  in 
a  steel  die,  the  hollow  of  which  is  turned  to  the  exact- size  of  the  cast 
iron,  and  is  set  within  the  rim  or  border,  hammered  as  close  as  possible, 
so  as  to  form  a  collar.  The  metal  upon  which  the  impression  is  to  be 
struck,  (to  form  either  the  medal  itself,  or  a  steel  matrix  if  desired,)  is 
to  be  fashioned  into  the  shape  of  a  cone  in  the  ordinary  way«  perfectly 
flat  at  the  base,  heated  red  hot,  and  placed  at  the  bottom  dish  of  the 
press.  When  the  die,  fitted  as  above,  having  been  previously  placed  at 
the  top  dish,  and  the  workmen  quite  ready  to  give  the  blows  instantly, 
three  or  four,  as  may  be  required,  a  perfect  impression  of  the  cast  iron 
will  be  attained  without  the  least  injury  to  it.  Of  course  it  will  be  ne- 
cessary, previous  to  the  die  being  used,  for  the  artist  to  polish  the  sur- 
face. Mr.  Pistrucci's  first  experiment  was  successfully  performed  upon 
a  punch  of  hard  copper,  with  his  model  of  the  medal  of  Sir  Gilbert 
Blane,  being  nearly  three  inches  in  diameter;  and  he  has  no  doubt  that 
it  will  equally  succeed  on  a  steel  punch,  perhaps,  too,  without  its  being 
Accessary  to  heat  it.  When  the  process  above  described  shall  have  been 
brought  to  the  perfection  of  which  it  is  capable,  there  can  be  no  doubt 
that  in  the  execution  of  works  of  this  description  it  will  not  only  be  the 
saving  of  the  labor  of  months  or  years  in  the  engraving  of  dies,  and, 
consequently,  of  great  expense,  but  the  work  to  be  executed  will  in  all 
points  be,  in  an  instant,  an  exact  fac  simile  of  the  original  conception  of 
the. artist,  instead  of  representing,  as  at  present,  merely  the  handiwork 
of  the  engraver,  copied  from  such  original.  It  will  also  dispense  with 
the  use  of  the  very  expensive  machinery,  such  as  the  tour  apartraitf  in* 
troduced  into  the  mint  by  Mr.  Pistrucci  several  years  ago,  which,  how- 
ever apparently  correct  in  its  productions,  can  never  give  a  perfectly 
true  semblance  of  the  original,  even  to  the  limited  extent  to  which  it  is 
applicable.  And  we  may  possibly  be  led  by  it  to  discover  the  mode  by 
which  the  artists  of  antiquity  succeeded  in  producing  these  beautiful 
coins,  in  which  the  softness  and  boldness  of  the  fleshy  parts  have  never 
yet  been  equalled  by  any  modern  engraver  in  steel.  LondMecMag. 


Water  Power, 

The  discovery  of-  a  new  application  of  water  power,  which  is  likely 
to  be  attended  with  most  important  consequences,  has  been  lately  made 
by  a,  tradesman  in  this  town.  Like  all  truly  valuable  discoveries,  it  is 
distinguished  alike  for  simplicity  and  efficiency.  It  con'sists  of  a  cylin- 
der and  a  piston  similar  to  those  employed  in  a  steam-engine.  To  the 
cylinder  there  are  two  entrance  and  two  discharge  pipes,  one  of  each 
on  either  side  of  the  stuffing-box  of  the  piston.  The  same  turn  of  the 
cock  that  admits  the  water  into  the  one  part  of  the  cylinder  opens  the 
discharge  pipe  in  the  other,  and  thus  a  vacuum  is  formed*  To  work 
this,  advantage  is  taken  of  the  pressure  of  the  Shaw's  Water,  the  height 
of  the  reservoir  of  which  gives  it  a  force  of  60lb.  to  the  inch  in  the 
lower  parts  of  the  town.    A  short  time  ago  we  witnessed  an  experiment 
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with  a  cylinder  two  inches  in  diameter  worked  with  a  jet  of  water  of 
somewhat  less  than  a  quarter  of  an  inch  in  diameter,  and  the  piston* 
although  loaded  with  U  cwt.,  rose  and  fell  sixteen  times  in  the  min* 
ute«  In  this  case  the  entrance  and  discharge  pipes  were  equal  in  size, 
and  the  cylinder  was  placed  in  a  vertical  position.  Since  then  the  dis- 
coverer has  had  another  model  made  with  the  cylinder  laid  horizontal- 
ly, and  with  the  discharge  pipes  nearly  three  times  as  large  as  the  en- 
trance ones,  and  by  this  means  the  motion  was  increased  to  twenty-six 
double  strokes  in  the  minute. — Oremoek  Mveriiser.  Mfai.  iour. 


Galvanic  Telegraph, 

The  mode  of  making  instantaneous  communications  by  galvanic  pow- 
er has  been  put  to  the  most  decided  test  on  the  London  and  Birming- 
ham Railway,  under  the  direction  of  Professor  Whetstone  and  Mr.  Ste- 
phenson, the  Engineer.  Four  copper  wires,  acted  upon  at  each  end  of 
the  line  at  pleasure,  by  the  agency  of  very  simple  galvanic  communicators 
have  been  laid  down  on  the  line  of  the  railroad  to  the  extent  of  25  miles. 
They  are  enclosed  in  a  strong  covering  of  hemp,  and  each  terminus  is 
attached  to  a  diagram,  on  which  the  twenty-four  letters  of  the  alphabet 
are  engraved,  in  relative  positions,  with  which  the  wires  communicate, 
by  the  aid  of  movable  keys,  and  indicate  the  terms  of  the  communi* 
cation.  The  gentlemen  to  whom  we  have  referred,  we  believe,  are  ful- 
ly satisfied  that  communications  to  almost  any  extent  may  thus  be  made 
instantaneously  by  the  agency  of  galvanism. — TVue  Sun.   Lond.  Mm.  ic^. 

The  Circular  Cut. 
Most  persons  remember  their  surprise,  when  children,  at  the  great 
length  of  thong  supplied  from  a  small  piece  of  leather,  by  the  spiral,  or, 
as  it  is  technically  called,  ^  the  circular  cut.''  The  wonder  was  worked 
up  into  a  fable,  for  Dido  was  said  to  have  obtained  the  ground  on  which 
Carthage  stood,  by  bargaining  for  as  much  as  a  bull's  hide  would  en- 
close, and  then  cutting  the  hide  into  thongs,  so  as  to  take  in  a  space  far 
larger  than  the  seller  expected.  This  story  has  gone  the  round  of  the 
world.  A  friend  of  ours  was  informed  in  Persia,  that  the  English  ob- 
tained possession  of  Calcutta  by  the  very  same  stratagem;  the  Chinese 
tell  the  story  of  one  of  their  emperors;  and  the  North  American  Indians 
helieve  that  this  was  one  of  the  countless  artifices  by  which  the  white 
men  deceived  their  brethren.  Atheneam. 


Ibid. 


English  Railway  Stock  at  Liverpool. 
The  prices  of  some  or  the  best  of  these  stocks  were, 

Par.         July.  August. 

Liverpool  and  Manchester                  ^100         £2\0  £208 

Warrington  and  Newton                        100            179  179 

London  and  Birmingham                         85             144  10  140 

Grand  Junction                                         90             180  170 

Leeds  and  Manchester                            10              14    5  13  10 

Edinburgh  and  Glasgow                           2               2    7  6  2    7  6 
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On  Hydraulic  and  Common  Mortars.  By  General  Tbeubsart,  Inspeeieur 
du  Genie.  Translated  from  tke  IVeneh  by  J.  G.  Totteny  U.  CoL  of 
Eng.  and  Brevet  Col.  United  States  Army. 

(Continued  faom  p.  94.) 

Article  ix-^-Qn  Concrete.    Circumstances  in  which  it  is  advantageous 

to  use  it. 

Id  Belidor^s  time  mai\7  fouDdationg  were  made  by  gtones  thrown  into 
the  water,  putting;  over  at  the  same  time  with  the  stdneg,  mortar  sttscepti- 
ble  of  hardening  in  water.  Thig  mortar  took  the  name  of  beton;  and  this 
manner  of  founding  wag  called  founding  a pterrej^ercft/e.  This  method  wag 
exposed  to  the  great  disadvantage  of  putting  too  much  mortar  in  some 
places,  and  not  enough  in  others;  because,  when  founding  in  a  great  depth, 
it  was  not  possible  to  see  how  to  distribute  the  mortar.  Now  a  dajs,  a 
practice  is  adopted  of  breaking  up  the  stones  to  the  size  of  an  e^g,  and 
inixinir  them,  above  water,  with  mortar  possessing  the  property  of  indura- 
ting ill  water,  and  then  lowering  the  mixture  to  the  spot  where  it  is  required. 
We  have  seen  that  the  name  of  hydraulic  mortar  is  given  to  that  which 
possesses  the  property  of  setting  in  water,  and  the  name  of  concrete  is 
DOW  confined  to  the  mixture  of  this  mortar  with  these  broken  stones.  Con- 
crete is  therefore  nothing  else  than  the  masonry  made  of  small  materials; 
and  by  making,  on  the  surface,  this  mixture  of  hydraulic  mortar  and  broken 
stones,  the  ^reat  advantage  of  having  a  homogeneous  mass  is  secured.  If 
the  hydraulic  mortar  be  of  good  quality,  the  masonry  thus  formed  is  very 
bard:  the  quality  of  the  concrete  depending,  principally,  on  that  of  the 
hydraulic  mortar. 

The  method  of  mixing  small  stones  with  hydraulic  mortar  in  order  to 
form  concrete  in  water,  appears  to  have  been  employed  by  the  Romans. 
At  page  390,  Vol.  XX»  a  passage  is  cited  from  Yitruvius,  in  which  he  says 
that  very  solid  constructions  are  made  in  water,  by  mixing  together  puzzo- 
lana,  lime  and  stones,  (some  authors  translate  it  small  stones.)  I  do  not 
know  whether  any  Roman  works,  made  in  water,  of  small  stones,  have  been 
discovered;  but  some  are  found  out  of  water,  which  are  evidently  the  same 
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as  our  modern  concrete.  It  appears  that  for  a  long  time  the  ancient  method 
was  abandoned;  and  that  it  has  been  resamed,  after  perceiving  the  disad- 
vantages of  founding  with  pierre  perdue. 

If  good  hydraulic  mortar  be  used,  without  anj  admixture  of  stones,  the 
foundation  will  be  not  less  solid,  but  much  more  costlj.  The  stones  are 
added  to  the  mortar  in  order  to  lessen,  considerably,  the  expense.  To  di- 
minish it  still  more,  a  certain  quantity  of  gravel  is  added,  occupying  a  por- 
tion of  the  interstices  between  the  stones.  In  countries  where  stones  are  not 
to  be  had  at  a  reasonable  rate,  broken  bricks  may  be  substituted.  And  in 
countries  where  gravel,  only,  can  be  had  at  a  cheap  rate — both  stones  and 
bricks  being  dear — the  concrete  may  be  formed  by  mixing  this  gravel  with 
hydraulic  mortar.  Wherever  masonrj  and  concrete  are  carried  on  at  the 
same  time,  all  fragments  of  stones,  bricks,  and  tiles  should  be  saved:  these 
materials  may  be  usefully  employed  in  the  concrete,  and  with  great  eco- 
nomy; as  they  will  prevent  the  necessity  of  purchasing  stones  or  bricks  for 
the  purpose  of  being  broken  into  small  fragments  for  Qoncrete. 

When  hydraulic  works  are  founded  in  shallow  water,  they  are  often 
made  of  masonry  of  stone  and  murtar.  For  this  purpose  a  dam  is  built 
around  the  spot,  the  water  is  pumped  out,  and  the  masonry  goes  on  as  if 
upon  the  surface  of  the  dry  ground.  But  when  the  depth  of  water  is  from 
six  to  ten  feet,  the  difficulty  of  keeping  the  water  out  is  very  great;  espe- 
cially in  sandy  grounds.  Much  expense  is  incurred  in  pumping  out  the 
water;  the  water  often  forces  itself  through  the  masonry;  and  the  mortar 
is,  thereby,  drenched,  and  sometimes  far  the  greater  part  washed  out,  which 
might  occasion  formidable  accidents  in  the  constructions.  Lastly,  when 
the  depth  of  water  exceeds  ten  feet — and  it  is  often  necessary  to  found 
in  much  greater  depth,  as  in  sixteen,  twenty,  and  twenty-six  feet — it  then 
becomes  impossible  to  keep  the  water  free,  because  of  the  great  quantity 
that  enters  through  every  part,  preventing,  of  course,  the  execution  of  the 
work  by  such  means.  In  this  case  the  foundation  is  made  either  in  a 
caisson,  or  with  concrete.  The  first  consists  in  making  a  large  chest,  per* 
fectly  tight  in  the  bottom  and  sides:  the  masonry  is  built  therein,  and  in 
proportion  as  the  load  of  masonry  sinks  the  caisson,  the  buoyancy  of  this 
last  is  increased,  by  adding  buoyant  bodies,  until  the  masonry  is  laid  in 
proper  quantity;  when  the  caisson  is  grounded  on  the  exact  spot  for  the 
foundation.  This  means  is  often  expensive  on  account  of  the  construction 
of  the  caisson,  which  requires  much  care,  and  is  subject  to  several  incon- 
veniences. To  found  with  concrete,  the  place  on  which  the  work  is  to  be 
laid  is  surrounded  with  sheet  piles  of  suitable  strength,  driven  to  a  depth  a 
little  greater  than  the  level  at  which  the  work  is  to  be  commenced.  The 
earth  within  the  enclosure  is  withdrawn  to  the  proper  depth,  then  the  con- 
crete is  deposited  in  small  quantities  and  in  layers.  When  the  concrete 
has  been  brought  to  the  level,  or  nearly  to  the  level,  of  the  surface  of  the 
water,  further  progress  is  arrested;  and  it  is  left  until  it  is  sufficiently  hard- 
ened to  sustain  the  superstructure.  If  the  hydraulic  mortar  is  of  good 
quality,  the  masonry  may  be  commenced  on  this  concrete  foundation,  after 
ten  or  twelve  days  of  repose.  If,  for  particular  reasons,  the  foundation 
was  not  brought  quite  to  the  surface,  the  water  may  be  drawn  off  down  to 
the  surface  of  the  concrete,  in  order  to  lay  thereon  the  first  courses  of  ma* 
sonry.  If  the  ground  is  consistent,  and  the  concrete  is  to  be  carried  only 
to  a  small  depth,  the  sheet  piling  may  be  dispensed  with;  it  being  sufficient 
to  dig  out  the  earth  in  a  proper  form  and  to  the  proper  depth.  Lastly,  if 
the  ground  be  bad,  and  the  foundation  deep,  then,  after  having  driven  the 
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sheet  piles,  aed  taken  out  bet  little  earth  as  a  cfMBmeBeement  of  the  excaTa- 
tion*  It  will  be  necessary  to  support  the  upper  part  of  the  sheet  piles,  to 
preveat  their  yielding  to  the  pressure  of  the  earth.  An  important  thing, 
while  the  concrete  is  being  sent  down,  is  to  prevent,  as  much  as  possible, 
any  decided  current  of  water  within  the  enclosure,  as  this  would  wash 
away  part  of  the  mortar.  Especial  care  must  be  taken  to  make,  in  the 
piles,  at  the  level  of  the  eurfsce  of  the  water,  an  opening,  so  that  the 
water  within  shall  always  be  maintained  at  the  same  level  as  the  water 
without;  otherwise  the  difference  of  level  would  occasion  veins  of  water 
through  the  concrete,  which  would  be  very  injurious.  There  might  happen 
to  be  considerable  springs  of  water  in  the  spot  where  the  foundation  is  to  be 
made,  which  would  drench  the  concrete  and  prevent  its  setting;  in  this  case 
the  means  the  most  simple  of  remedying  the  difficulty,  it  appears  to  me, 
would  be  the  stretching  a  strong  tarred  canvass  over  Uie  springs.  There 
are  several  modes  of  transmitting  the  concrete  through  the  water;  one  is  an 
inclined  trough  which  conducts  it  to  within  a  short  distance  of  the  bottom; 
but  this  means  has  the  disadvantage  of  making  it  necessary  to  divide  the 
concrete  into  small  portions,  in  order  that  it  may  run  in  the  trough,  whereby 
it  becomes  much  washed  in  the  transit.  There  is  the  further  disadvantage 
of  being  obliged,  often,  to  change  the  place  of  the  trough.  Belidor  proposed 
to  send  down  the  hydraulic  mortar  in  a  box  managed  with  cords,  one  of 
which  being  attached  to  the  bottom,  served  to  upset  the  box  when  it  had  die- 
scended  low  enough.  A  more  convenient  mode,  though  nearly  the  same, 
was  used  at  Strasbnrg;  it  was  as  follows:  A  sort  of  spoon  was  made,  of  strong 
aheet  iron,  20  inches  long,  and  sixteen  inches  wide;  the  bottom  of  the  spoon 
was  flat;  on  the  sides  and  at  the  back,  the  iron  was  turned  up  square,  to 
the  height  of  six  inches,  but  not  in  front;  the  front  edge  was  merely. curved 
iipwarda  little.  The  spoon  was  fixed  on  the  sides  to  an  iron  handle,  having  a 
ruig  in  the  middle.  This  ring  was  suspended  on  an  iron  hook,  which  was 
fiwtened  by  a  socket  to  a  wo(men  handle;  so  that  the  spoon  was  movable 
around  the  point  of  suspension  at  the  end  of  the  socket,  but  maintained  it- 
self in  a  horizontal  position  when  filled  with  concrete.  By  means  of  the 
long  wooden  handle  it  was  let  down  to  the  bottom;  when,  on  pulling  a 
string  attached  to  the  back  of  the  spoon,  it  was  upset,  the  concrete  fell  out, 
and  the  spoon  was  withdrawn  to  be  again  used  in  the  same  way.  This  in- 
strument is  very  convenient,  permitting  the  distribution  of  the  concrete  with 
facility  whenever  it  may  be  wanted.  It  was  contrived  by  Captain  Bizos,  of 
the  Engineers.  When  the  excavation  is  large,  several  workmen  are  em- 
ployed, each  with  a  spoon  like  that  described.  In  No.  4,  of  the  Memorial 
de  rOfficur  du  Genie^  will  be  found  the  details  of  the  foundation  of  a  hater- 
deau,  with  concrete.  I  will  here,  however,  state  succinctly  the  manner  in 
which  the  concrete  is  placed  in  the  situation  designed  for  it,  and  the  precau- 
tions necessary  to  be  taken. 

When  concrete  which  has  been  permitted  to  stiffen  somewhat  in  the  air, 
is  deposited  in  water,  it  soon  softens.  A  layer  is  deposited  of  twelve 
to  sixteen  inches  in  thickness;  some  time  after  having  softened,  it  be- 
gins to  recover  consistency.  At  the  end  of  twelve  hours  it  is  to  be  lightly 
compressed,  and  afterward  more  strongly,  by  a  flat  rammer.  Whatever 
precautions  may  be  taken,  there  is  always  a  portion  of  the  concrete  washed 
out,  which  forms  a  layer  of  soft  matter  on  top  of  the  last  stratum.  If  this 
soft  matter  be  of  some  thickness^  it  will  prevent  the  layers  of  cement  from 
nnitine  together;  it  should  therefore  be  removed,  which  may  be  done  in 
se? em  wafs.    If  the  foundation  be  laid  in  a  riveri  or  upon  its  margin,  a 
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couple  of  labonrere  are  gent  out  an  hour  before  the  general  labonrs  begin,  who 
gently  sweep  the  garface  of  the  beton  with  hair  broomg,  thus  mixing  up  this 
soft  ro)itter  with  the  water;  they  then  open  small  gates  which  have  been 
prepared  a  little  below  the  gurface,  in  the  upper  and  lower  sides  of  the  en- 
closure. A  current  is  thus  established  at  the  surface  of  the  water  within 
the  enclosure,  and  the  turbid  water  passes  off— -the  sweeping  being  con- 
tinued till  the  water  becomes  quite  clear.  The  concrete  which  has  be^un 
to  harden  the  preceding  night,  will  not  at  all  suffer  by  this  operation,  if  it 
be  performed  gently.  If  the  situation  be  such  that  a  current  cannot  be  es- 
tablished, then  the  soft  matter  is  swept  into  one  corner  of  the  enclosure,  and 
is  taken  out  by  drags.  If  the  mass  of  concrete  has  not  much  height,  the 
above  operation  may  be  dispensed  with;  but  if  its  height  be  as  much  as  six 
or  eight  feet,  it  will  be  proper  to  resort  to  the  process  two  or  three  times 
during  the  execution  of  the  work. 

Constructors  have  considerably  differed  as  to  the  proportions  of  stone  chips 
and  gravel  which  should  be  mixed  with  the  hydraulic  mortar.  I  will  give 
the  proportions  of  the  materials  forming  the  concrete  used  at  Strasburg. 

The  first  care  is  to  perfect  the  mortar  which  is  to  serve  as  the  basis  of  the 
concrete;  for  on  this  depends  its  quality.  The  hydraulic  lime  and  the  ce- 
ment that  are  to  be  employed,  will  therefore  be  tested  by  the  processes  I 
have  pointed  out  If  the  hydraulic  lime  be  good,  a  mortar  will  be  made  of 
this  lime  and  sand,  as  I  have  explained  in  page  238,  Vol.  XX.  I  stated  that 
the  lime  should  be  slaked  at  night,  by  measuring,  in  a  bottomless  box,  of 
the  capacity  of  about  twelve  cubic  feet,  the  quick  lime,  sand,  and  other 
matters:  that  after  having  slaked  the  hydraulic  lime  with  about  a  quarter  of  its 
volume  of  water  to  reduce  it  to  powder,  it  should  be  covered  with  the  sand 
and  the  puzzolana.  The  experiments  I  have  given  show  that  it  is  advan- 
tageous to  let  the  hydraulic  lime  repose  during  twelve  hours  at  least,  after 
bein^  slaked  to  powder  and  covered  with  sand,  but  that  it  should  not  be 
left  in  this  state  more  than  from  ten  to  fifteen  days,  before  being  made  into 
mortar. 

If  the  hydraulic  mortar  is  to  be  made  of  fat  lime  and  hydraulic  cement, 
we  have  seen  that  there  will  be  an  advantage  in  slaking  the  fat  lime  one  or 
two  months  before  hand,  with  about  one  third  of  its  volume  of  water.  When 
the  lime  has  been  slaked  in  this  manner,  it  will  be  put  in  a  covered  place, 
and  at  the  expiration  of  the  time  mentioned,  it  will  be  measured  either  in 
powder  or  paste,  and  mixed  with  the  quantities  of  sand  and  hydraulic  ce- 
ment that  shall  have  been  found  necessary  to  compose  the  mortar,  if 
pressed  for  time,  the  mortar  may  be  made  with  lime  fresh  from  the  kiln^^ 
and  it  may  even  be  made  with  lime  that  has  been  for  a  long  time  melted  into 
cream — but  with  less  advantage. 

1  suppose  then,  that  hydraulic  lime  is  to  be  used,  and  that  it  has  been 
slaked  towards  evening,  with  a  quarter  of  its  volume  of  water,  as  directed 
above;  the  next  morning,  or  several  days  after,  as  the  case  may  be,  one  of 
the  heaps  is  passed,  dry,  a  couple  of  times  under  the  Rab;  the  quantity  of 
water  is  then  added  that  is  necessary  to  bring  it,  with  thorough  mixing,  to 
the  ordinary  consistence;  and  if  there  be  no  pressing  need,  it  is  made  into 
a  heap  till  evening.  It  is  then  worked  anew  with  a  little  more  water,  and 
again  brought  to  the  ordinary  consistence:  it  is  then  spread  out  in  an  even 
laver  of  four  to  six  inches  thick*  and  is  covered  as  uniformly  |is  possible 
with  the  stone  chips  and  gravel;  the  whole  will  then  be  several  times  turned 
with  the  shovel  until  the  stones,  gravel,  and  mortar  are  well  mixed  t(ttether. 
The  concrete  being  thus  made,  will  be  poured  into  a  heap,  and  mi  nntil 
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it  has  acquired  ade|re€  of  BtiCbeM  permitting;  it  to  he  brtAaQ  op  in  large 
pieces,*  It  is  in  this  state  when  it  is  put  in  the  spoon  to  be  lowered  down 
to  the  bottom,  as  described  above.  We  have  seen,  by  the  experiments  of 
table  No.XXyiII,  that  hydraulic  mortars  gain  sensiblj'  when  they  are  left 
until  thej  have  somewhat  stiffened.  The  time  required  to  come  to  this 
state  depends  on  the  season:  if  it  be  very  hot  weather,  the  concrete  acquires 
the  doe  consistence  in  about  twelve  hours)  generally  twenty^four  hours  are 
required,  and  sometimes  thirty*siz  hours. 

If  the  concrete  be  made  of  fat  lime,  sand  and  hydraulic  cement— after 
having  slaked  the  lime  to  powder  and  left  it  at  rest  in  the  air  for  some  time, 
the  mortar  will  be  made  as  with  hydraulic  lime,  and  it  will  be  treated  in 
the  same  way,  to  form  concrete.  We  see  then,  that  there  is  no  difference 
in  the  manner  of  osing  these  two  kinds  of  lime,  except  that  with  hydraulic 
lime,  to  obtain  the  best  results,  it  is  necessary  to  make  the  mortar  soon 
after  the  lime  is  brought  from  the  kiln;  while  with  fat  lime,  it  is  best  that 
the  lime  be  left  a  moirth  or  two  in  the  air  after  having  been  slaked. 

The  quantity  of  stone-chips  and  gravel  to  be  mixed  with  the  mortar,  has 
Taried   much  according  to  aifferent  constructors.    As  I  have  before  said, 
the  object  of  these  matters  is  to  lessen  the  expense;  and  such  a  quantity 
ahooid  be  put  in  as  that  all  the  fragments  shall  be  tied  together  by  an  ade^ 
qoate  quantity  of  mortar«    The  first  concretes  made  at  Strasburg  were  com* 
posed  as  follows: 

Hydraulic  lime  measured  before  being  slaked  •  -  0.^5 

Sand  ......       1.50 

Gravel         •-....  0,50 

Stone-chips  .....  1.00 

This  concrete  was  designed  for  foundations  of  revetments  and  other 
works  of  that  kind. 

To  make  floors  of  Locks  and  other  hydraulic  works,  the  concrete  was 
-composed  thos: 

Hydraulic  lime  measured  before  being  slaked 
Sand  ..... 

Trass,  or  hydraulic  cement 
Gravel         ..... 
Stone-chips      ..... 

SJ5 
Experience  afterwards  taught  us  that  we  could,  make  the  mortars  with 
one  part  of  Obernai  lime  measured  as  quick  lime,  and  two  parts  and  a  half 
of  sand,  without  making  it  too  meagre.  As  to  the  other  materialsy  several 
cubes  of  concrete  of  about  twenty  inches  length  of  side,  and  containing 
various  proportions  of  stone-chips  and  gravel,  were  made,  and  put  under 
water  in  a  djtch;  and  at  the  end  of  a  year  they  were  broken,  with  iron  mass- 
es, to  determine  the  quantity  of  stone-chips  and  gravel  that  might  be  add- 
ed without  disadvantage.  After  the  experience  of  these  trials,  the  mor- 
tar was  made  of  one  part  of  Obernai  quick  lime,  and  two  parts  and  a  half 

*In  the  Ust  Devia  IrufntcUfe  du  Genie,  it  is  nid,  page  63,  that  after  having  mixed 
the  mortar  of  the  concrete  with  the  stone  chips,  all  will  be  made  into  a  heap  to  be  used 
immediately;  and  in  note  53,  referring  thereto^  it  is  said  that  this  is  the  process  that  was 
followed  at  Strasbui^.  This  is  a  mistake;  at  Strasburg  the  concrete  was  always  left 
at  rest  in  the  air  until  it  had  apquired  enough  conristence  to  be  attacked,  with  the  pick* 
sad  ic  was  never  used  immediately  after  being  made.  Av. 
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of  sand  only,  or  of  sand  miied  with  hjdraulic  cement  in  varioas  propor- 
tions, according  to  the  importance  of  the  work.  Thus  ordinary  mortar, 
whether  for  the  concrete  or  coarse  (grot)  works,  or  for  gross  masonry,  was 
composed  of  0.30  of  Obernai  quick  lime  and  0.75  of  sand..  For  works 
more  important,  the  mortar  was  composed  of  0.30  of  Obernai  quick  lime, 
0.30  of  hydraulic  cement,  and  0.45  of  sand.  Sometimes  it  was  made  of 
0.30  of  Obernai  quick  lime,  0.20  of  hydraulic  cement,  and  0.55  of  sand. 
There  was  almost  always  added  to  this  mortar  from  0.60  to  0.75  of  stone- 
chips  and  gravel — ^nearly  in  the  proportion  stated  above;  that  is  to  say 
0.25  of  gravel  and  0.50  of  stone*chins;  and  it  was  found  that  the  mortar 
could  bear  this  quantity  without  disadvantage.  The  heaps  of  beton  were 
thus  made  up  of  about  1.80  of  materials,  which,  on  being  mixed,  sustained 
a  diminution  of  from  \  to  |,  according  to  the  proportions  used.* 

Each  heap  of  concrete,  containing  about  64  cubic  feet  of  materials,  re- 
quires four  men  to  make  the  mortar,  mix  therewith  the  stone  fragments, 
and  deposite  the  concrete  in  the  water.  If  the  work  requires  ten  heaps  to 
be  made  in  a  day,  forty  men  will  be  necessary.  There  will  also  be  re- 
quired, for  such  an  operation,  two  intelligent  men  to  slake  the  lime,  and 
proportion  the  materials;  two  workmen*  also,  will  be  employed  in  breaking 
the  stone;  and  a  carpenter  will  be  needed  to  mend  tools,  repair  scaffold- 
ings, &c.,  and,  lastly,  two  or  three  workmen  will  be  wanted  for  unforeseen 
calls.  There  would  be  great  economy  in  making  the  mortar  by  means  of 
the  machine  described  in  page  239,  vol.  xx. 

Mr.  Yicat  thinks  that  concrete  should  not  be  left  to  take  any  consistency 
in  the  air.  According  to  this  Engineer,  it  should  be  deposited  while  it  is 
yet  ductile.  In  the  observations  made  by  him  upon  the  pamphlet  which  I 
published  in  1824,  he  says:  <^Mr.  Treossart  has  occupied  himself  with  the 
management  and.  manipulation  of  concrete:  he  is  of  opinion  that  concrete 
which  has  acquired  a  degree  of  stiffness  in  the  air  becomes  harder  in  water 
than  when  it  ia  immersed  of  the  ordinary  consistence,  that  is  to  say,  soft. 
That  is  true;  but  only  when  the  cohesion  of  the  concrete  is  preserved,  after 
the  immersion,  by  the  aid  of  some  envelope;  and  this  Engineer  was  wron;; 
in  practising  the  defective  method  indicated  by  Beiidor,  namely,  leaving 
the  concrete  at  rest  in  the  air  until  it  had  required  such  hardness  as  to  be 
attacked  only  with  the  pick,  and  then  to  place  it  in  water,  where  it  soften- 
ed, and  loses,  afterward,  all  consistence.  I  have  found  that,  after  eight 
months,  the  absolute  hardness  of  a  concrete  made  of  puzzolana,  immersed 
according  to  BelicJor's  method,  was,  on  an  average,  to  that  of  the  same  con« 
Crete  immersed  in  a  stiff  though  ductile  state,  as  15  is  to  100.'' 

It  would  not  be  difficult  to  bring  forward  a  great  number  of  facts,  com- 
pletely overturning  what  is  here  advanced  by  Mr.  Vicat.  In  1818  the  ba- 
terdeau  of  Fort  Mutin  at  Strasburg  was  constructed  on  a  mass  of  concrete 
of  more  than  260  cubic  vards.  In  making  the  concrete  the  process  given 
above  was  followed;  and  the  process  of  Beiidor  was  pursued  in  deposit- 
ing it.  Eight  days,  only,  after  it  had  been  deposited,  the  masunry  wag 
begun,  and  was  pushed  with  much  activity  to  completion.     This  baterdeau 

*  The  above  proportions  expressed  in  other  tenns,  are. 

Hydraulic  lime  as  before               -           0.60               0.60  0.60 

Sand        -               -               -                  1.50               0.90  1.10 

Hydraulic  cement           -               •                               0.60  0.40 

Stone-cbips           *                                   1.00               1.00  1.00 

Gravel            .               -               -            0.50               0.50  0.50 

Tr. 
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«iist&iDed,  only  tit  months  after  it  was  commeoced,  one  of  the  highest 
floods  of  the  Rirer  III,  without  the  occorreoce  of  anj  kind  of  accident. 

If  the  concrete  became  soft,  and  lost  all  consistencj,  as  Mr.  Vicat  8up-> 
poses,  how  was  it  possible  to  construct  the  masonry  thereon  after  onlj 
eight  dajs?  The  concrete  would  have  yielded  to  the  weight  of  the  bater- 
deau  if  it  had  not  been  of  strone  consistency;  and  cracks  would  have  ap- 
peared at  the  junction  of  the  old  masonry.  The  baterdeao  would  have 
been  carried  oS'bj  the  first  flood  of  the  III,  if  the  concrete  had  not  been 
very  hard.  At  a  later  day,  we  successively  built  upon  foundations  of  con* 
Crete  a  scouring  sluice  with  fiive  passages,  in  the  great  ditch  of  the  Town: 
then  an  escape  sluice  and  several  other  works,  and  lastly  a  canal  d  potUrelle 
in  the  great  ditch,  to  lead  the  water  to  a  mill — all  the  bottom  of  this  canal 
being  of  concrete.  All  these  concretes  set  in  a  short  time,  to  great  hard- 
ness; and  during  the  same  season,  the  masonry  was  constructed  on  these 
foundations,  without  any  accident  resulting. 

Mr.  Vicat  says  that  the  absolute  hardness  of  a  concrete  immersed  in  Beli- 
dor's  mode  is,  on  the  average,  compared  with  that  immersed  while  firm  and 
ductile,  as  15  to  100.  We  have  seen  by  the  esperiments  of  table  No. 
XXVIII.  that  mortar  which  had  been  reworked,  sometime  after  it  was 
anade,  and  which  had  been  at  rest  afterward,  before  plunging  it  in  water, 
gave  a  better  result  than  when  immediately  immersed.  Mr.  Vicat  admits 
it  to  be  true,  when  the  cohesion  is  preserved  by  the  aid  of  an  envelope. 
I  can  conceive  that  this  Engineer  might  have  obtained  the  result  he  an- 
nounces, if  he  destroyed  the  cohesion  of  the  concrete  that  he  submerged  in 
Belidor's  mode;  that  is  to  say,  if  he  reduced  it  to  small  fragments;  but  that 
was  not  the  way  we  operated  at  Strasburg.  When  the  heaps  had  taken 
some  degree  of  hardness,  they  were  not  broken  up  into  small  pieces,  but 
they  were  broken  by  the  pick  into  large  pieces  which  were  transmitted 
down  through  the  water  by  means  of  the  spoon  above  described.  On 
breaking  up  the  heap  of  concrete  into  large  pieces,  there  remained  some 
small  fragments,  though  not  in  considerable  quantity,  when  the  concrete 
had  adequately  stiffened.  These  were  made  anew,  into  paste  with  water, 
and  added  to  the  heap  of  concrete  then  being  made;  or  transmitted  by  the 
spoon  and  deposited  on  the  concrete  under  water.  I  do  not  therefore  think 
that  Belidor's  process  has  any  disadvantage:  and  the  considerable  works 
carried  on  in  this  way  at  Strasburg,  afforded  very  good  results.  The  con- 
crete hardened  very  promptly — Mr.  Vicat's  operation  to  the  contrary  not- 
withstanding. I  do  not  say  there  would  be  great  disadvantage  in  immers- 
ing the  substance  as  soon  as  made;  but  I  believe  it  would  be  more  exposed 
to  be  washed.  The  process  of  Belidor  was  followed  at  Strasburg,  because 
the  experiments  which  have  been  cited  had  taught  me  that  mortars  which 
were  destined  to  be  put  in  water,  were  better  when  worked  up  of  the  ordinary 
consistence  than  when  worked  up  stiff,  and  that  there  was  a  sensible  saving 
in  the  manipulation.  But,  in  this  soft  state,  the  mortar  would  have  been 
much  washed,  if  put  at  once  into  water;  for  which  reason  it  was  left  to 
harden  somewhat,  according  to  the  advice  of  Belidor. 

It  often  happens  that  the  floors  of  sluices,  and  foundations  of  hydraulic 
works,  may  be  built,  without  being  troubled  with  water.  In  such  cases 
these  floors  and  these  foundations  are  ordinarily  built  of  stone,  resting  on 
grillages:  but  wood  does  not  unite  with  masonry,  and  the  mortar  often 
unites  badly  with  the  stones:  whenever  these  constructions  have  to  support 
a  considerable  pressure  of  water,  leaks  will,  therefore,  be  the  consequence. 
In  such  instances,  where  floors  of  locks  and  foundations  of  dams  can  be 
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eoDStructed  without  the  presence  of'  water,  I  think  it  Would  be  preferable 
to  make  them  of  coocrete:  the  expense  of  grillages  would  be  saved,  and 
thej  almost  always  cause  leaks.  It  would  be  necessary,  after  the  concrete 
is  laid,  to  cover  it  with  a  few  inches  of  water,  or  with  a  layer  of  moist 
earth:  because,  in  general,  hydraulic  mortars  take  a  stronger  consistence 
under  water,  or  in  humid  ground,  than  when  they  remain  exposed  to  the 
air,  and  especially  during  summer. 

If  we  notice  the  retained  waters  at  mills  and  locks,  we  see  that  wheo 
the  wa|ls  are  constructed  of  large  cut  stones,  the  water  often  escapes 
through  the  joints,  carrying  away  the  mortar,  causing  a  considerable  loss  of 
water  by  leakage,  and  finally  involving  the  destruction  of  the  works.  I 
am  pursuaded  that  there  would  often  be  economy,  and  always  great  advan^ 
ta^e,  in  making  the  side  walls  of  Locks  of  concrete,  instead  of  stones  or 
bnck9,  or  perhaps  the  concrete  might  be  restricted  to  those  parts  where 
leaks  are  most  apt  to  appear. 

The  use  of  concrete  is  very  advantageous  in  the  foundations  of  construc- 
tions in  water,  because  it  avoids  the  necessity  of  drawing  off  the  water, 
always  very  expensive,  and  which  has  the  great  disadvantage,  by  the  differ-* 
ences  of  pressure  which  result,  of  giving  rise  to  veins  which  dilute  or  wash 
away  the  mortar.  We  have  not  as  yet  derived  all  the  advantaces  that 
concrete  will  afford.  I  am  pursuaded  that  ere  long,  when  it  shall  be  re- 
quired to  construct  the  piers  of  a  bridge;  or  a  revetment,  in  a  river  of  from 
seven  feet  to  twenty  feet  depth,  the  method  of  caissons  will  be  abandoned. 
The  following  process,  it  appears  to  me,  might  be  followed  with  advan- 
tage. 

After  having  surrounded  the  space  in  which  the  foundation  is  to  be  laid 
with  a  row  of  jointed  piles  in  contact,  or  a  row  of  strong  sheet  piling;  it 
will  be  easy  to  drag  out  the  bottom  to  the  depth  of  about  seven  feet,  and 
to  fill  the  excavation  with  concrete  up  to  the  level  of  the  bottom  of  the 
river,  or  a  little  below,  if  it  be  supposed  that  the  works  will  cause  the  bot- 
tom of  the  river  to  be  somewhat  lowered.  When  the  concrete  has  beea 
placed,  and  while  it  is  yet  somewhat  soft,  a  second  range  of  sheet  piling 
should  be  driven  into  the  concrete  itself,  parallel  to  and  three  and  a  half  tp 
five  feet  distant  from  the  first  row.  These  sheet  piles  should  be  driven 
only  about  eight  inches  into  the  concrete.  It  will  be  easy  to  connect  the 
second  row  of  sheet  piles  firmly  to  the  first  row  by  means  uf  ties  and  braces. 
When  this  is  done,  the  concrete  will  be  left  to  take  a  suitable  hardness, 
and  then  the  space  between  the  rows  of  piles  will  be  filled  with  good  pud* 
dling  earth.  There  will  thus  be  obtained  a  coffer  dam  reposing  upon  con- 
crete; and  all  the  water  may  be  withdrawn  from  within  the  inner  piling, 
without  leaving  any  leaks,  provided  the  concrete  has  hardened  sufficientlj 
to  resist  the  pressure  of  wster.  It  will  therefore  be  easy  to  build  with  ma* 
sonry,  upon  all  that  pai;t  of  the  concrete  which  is  within  the  enclosure. 

If  it  should  happen,  in  consequence  of  the  depth  of  water,  that  there 
was  reason  to  fear  the  whole  bottom  of  concrete  mjght  be  raised;  this 
might  be  easily  guarded  against  by  placing  wooden  trestles  on  the  con- 
crete— these  trestles  supporting  timbers  bearing  a  platform  and  the  neces- 
sary load  of  stones:  when  the  masonry*— begun  between  the  trestles,  should 
be  sufficiently  advanced,  this  scaffolding  with  its  load  would  be  removed. 
The  masonry  being  raised  above  the  surface  of  the  water,  the  inner  row  of 
sheet  piles  may  be  easily  removed  and  also  the  earth  of  the  dam.  As  to 
the  exterior  row  of  piles,  or  sheet  piles;  if  they  have  been  driven  in  as  deep 
as  six  or  eight  feet,  it  would  be  somewhat  difficult  to  remove  them.  To 
lessen  this  difficulty,  it  would  be  well,  before  depositing  the  concrete,  to 
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stretch  some  canvass  along  the  lower  part  of  the  inside  or  this  outer  row 
of  piles,  to  prevent  the  concrete  from  introdacing  itself  into  the  joints;  or 
lastly,  this  onter  row  maj  be  sawed  off  level  with  the  bottom. 

We  see  that  bv  this  method  we  are  obliged  to  make  the  foundation  rather 
larger  than  would  be  otherwise  necesssrj;  but  this  is  no  disadvantage  to 
the  work  as  it  will  increase  the  stability.  If  the  nature  of  the  ground  be 
such  as  to  require  piles  under  the  foundation,  they  will  be  driven  as  in  the 
ordinsry  method.  There  will  be  the  advantage  of  not  beine  obliged  to 
drive  them  very  equally,  nor  to  saw  them  off  at  the  same  level  eiactly,  as 
is  necessary  when  founding  with  a  caisson.  In  founding  with  concrete, 
it  will  suffice  to  drive  the  piles  to  the  same  level  within  a  few  inches. 
When  the  concrete  is  sent  down,  it  will  spread  itself  at  the  same  time,  on  the 
ground,  and  around  the  heads  of  the  piles,  to  which  it  willexactlv  mould  it- 
self. If  the  mass  of  concretejs  from  five  to  seven  feet  deep,  it  will  form,  as  it 
were,  an  artificial  rock  resting  on  piles,  and  capable  of  sustaining  ai^  im- 
mense toad  of  masonry  without  the  slightest  injury. 

I  was  under  the  necessity  of  studying  the  project  of  which  I  have  given 
above  the  principal  dispositions  merely,  because  we  had  in  view,  early 
in  1825,  a  bridge  on  piers  of  masonry  across  the  111,  which  rtver  is  from  six 
to  ten  feet  deep;  and,  being  subject  to  floods,  would  have  offered  great  dif- 
ficulties. 1  am  well  convinced  that  the  method  I  have  summarily  indicated 
would  have  had  great  advantages  over  the  various  modes  in  ufe,  including 
the  method  with  caissons;  which  cost  a  good  deal  in  the  first  place,  ana 
demand  great  care  in  cutting  off  the  piles  exactly  at  a  level,  and  in  properly 
grounding  the  caisson  thereon.  Besides  it  is  almost  always  requisite  to 
surround  the  foot  of  the  caisson  with  loose  stones,  which  considerably  re- 
strict the  passage  for  the  water  between  the  piers,  thereby  augmenting  its 
velocity,  and  consequently  increasing  its  wearing  action  on  the  bottom.  Bj 
the  method  I  have  suggested,  all  these  inconveniences  are  avoided:  audit 
IS  equally  applicable  to  sluices,  dry  docks,  and  all  other  hydraulic  struc- 
tures that  are  to  be  made  in  depths  exceeding  20  feet,  and  where  it  would 
Iwcome  very  difficult  and  expensive  to  get  a  foundation  by  making  coffer 
dams  and  pumping  out  the  water. 

When  it  is  reouired  to  build  in  stagnant  water,  or  where  there  is  a  gentle 
current  only,  and  the  materials  for  a  very  good  concrete  are  at  hand,  the 
whole  foundation  may  then  be  made  of  concrete  to  within  a  short  distance 
of  low  water  level.  It  will  not  be  necessary,  in  this  case,  to  give  so  great 
a  breadth  to  the  foundation,  as  in  the  preceding  case;  the  inner  row  of 
sheet  piles  might  be  smaller;  and  they  might  be  separated  from  the  outer 
row  only  by  the  breadth  of  an  ordinary  offset  in  the  foundations.  No  pud- 
dling would  be  needed;  all  the  space  within  the  inner  row  would  be  filled 
with  concrete  up  to  low  water  level  nearly,  where  the  stone  masonry  would 
lie  begun.  The  pier  being  finished,  the  two  rows  of  sheet  piles  would  be 
removed  as  in  the  preceding  ca§e.  When  the  pier  is  to  be  built,  thus, 
of  concrete  up  to  low  water,  the  current  must  be  feeble,  and  the  materials 
whereof  to  compose  the  concrete,  very  good.  In  cases  where  one  of  these 
conditions  is  wanting,  it  will  therefore  be  most  safe  to  use  the  first  method, 
which  brings  the  concrete  no  higher  than  the  bed  of  the  river,  finishing  the 
rest  with  masonry,  for  I  doubt  if  a  concrete  can  be  made  which  will  resist 
the  continued  aotion  of  a  current  of  water,  as  effectually  as  masonry  made 
of  good  stone. 
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Article  yi^i^Summary  of  the  Fint  Seciifnu 

From  the  facta  presented  in  the  foregoing  articlesi  may  be  deduced  the 
following  conclusions. 

There  are  two  modes  of  making  hydraulic  mortar;  first,  bj  making  it  of 
lime  that  is  natural! j  or  artificially  hydraulic,  and  of  sand;  and  secondij^ 
by  making  a  mixture  of  common  lime  and  puzzolana,  or  of  some  analagous 
substance. 

In  countries  where  there  are  good  natural  hydraulic  limes,  it  is  rery  ad' 
▼antageous  to  employ  them;  and  in  such  cases  no  use  should  be  made  of 
fat  lime.  In  gross  masonry,  they  may  be  used  with  sand  alone;  but  when 
it  is  required  to  construct  the  foundations  of  sluices,  roofs  of  arches,  and 
other  similar  works»  it  is  advantageous  to  add  to  the  mortar,  a  little  hy- 
draulic cement. 

Ill  a  country  where  there  is  no  hydraulic  lime,  in  lieu  of  making  it  by 
calcining  lime  with  a  little  clay,  it  is  more  advantageous,  and  more  econo- 
mical, to  make  hydraulic  mortar  by  mixing,  directly,  fat  lime  with  hydrau- 
lic cement  and  sand.  The  advantage  is  the  greater  in  countries  where 
there  is  no  chalk,  and  where  it  would  be  necessary  to  submit  the  limestone 
designed  to  be  made  hydraulic,  to  two  successive  burnings*— burning  it  the 
second  time  with  a  small  quantity  of  clay. 

Fat  lime  becomes  hydraulic  by  being  iMirned  to  the  proper  degree  with  a 
Httle  crude  clay;  this  result  is  not  obtained  if  the  clay  has  been  previously 
calcined.  Fat  lime  also  gives  a  good  hydraulic  mortar,  when  it  is  united 
m  the  moist  way  with  a  mixture  of  equal  parts  of  puzzolana  and  sand, 
and  when  the  proportion  of  these  substances  is  at  least  double  that  of  the 
Hmc. 

Silex,  when  it  is  verjr  finely  divided  and  disseminated  in  lime  stone,  pro- 
duces good  hydraulic  lime,  as  is  proved  by  the  Senonches  lime:  when  fat 
lime  and  finely  divided  silex  are  burned  together,  a  hydraulic  result,  though 
feeble,  is  obtained,  iron  and  the  oxide  of  manganese  communicate  to  lime 
no  hydraulic  property:  iron  in  the  state  of  brown  or  red  oxide,  prevents  the 
lime  from  heating  much  in  process  of  slaking.  It  does  not  appear  that 
alumine  or  magnesia,  cause  lime  to  become  hydraulic;  but  when  these  sub* 
stances  are  mixed  with  silex,  good  results  are  obtained.  The  best  process 
for  converting  fat  lime  into  hydraulic  lime,  is  to  burn  it  with  a  small  quan- 
tity of  crude  clay;  the  .proportion  of  |th  of  clay,  seems  the  most  suitable; 
and  it  appears  that  the  best  clay  is  that  which  contains  as  much  silex  as 
alumine. 

The  quality  of  hydraulic  lime  is  improved  by  mixing  with  the  clay  that 
is  to  be  burned  with  the  lime,  a  small  quantity  of  water  containing  soda; 
a  better  result  is  obtained  with  potash;  but  this  means  would  be  too  em- 
barrassing, and  would  occasion  an  excess  of  expense  which  might  dot  be 
in  proportion  to  the  advantage,  were  the  operations  on  a  large  scale. 

Hydraulic  lime  bears  less  sand  than  is  commonly  thought;  there  are  few 
of  these  limes  which  can  be  mixed  mitb  more  than  2i  parts  of  sand,  without 
sensibly  diminishing  the  resistance  of  the  mortars.  Fat  lime  may  take  i 
greater  quantity  of  mixed  sand  and  puzzolana  to  form  hydraulic  mortar. 

Puzzolanas,  or  hydraulic  cements,  which  are  energetic,  apply  equally  t< 
hydraulic  lime  and  fat  lime.  In  mixing  hydraulic  lime,  or  fa't  lime,  will 
aand  and  puzzolana,  or  other  analagous  substance,  in  equal  parts,  a  bette 
result  is  often  obtained  than  by  mixing  these  limes  with  puzzolana  alone 
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Whes  very  InrArislie  lime  is  uied,  the  addidoo  of  nod  |ierniitt  a  teosible 
diminiition  of  the  qoantity  of  pazzolana,  nataral  or  artificial  required  to 
obttia  aproflupt  indoration  and  great  resigtance.  With  fat  lime  there 
tlwajs  results  a  very  good  Dortar»  on  roizing  it,  in  equal  parts,  with  sand 
tod  natural  or  artificial  puzzolana;  and  if  It  sometimes  happens  that  a  mor- 
tar a  little  superior  is  obtained  with  lime  and  this  last  substance,  without 
the  isnd,  the  advantsge  is  not  so  great  as  to  oompensate  for  the  greater 
ecoDomj  of  using  sand  also. 

Hydraulic  limes  are  difficult  to  bum  to  the  proper  degree*     When  thej 
are  not  sufficientlj  burned,  thej  slake  badly;  and  the  resulting  naortar  has 
not  all  the  tenacity  it  ought  to  have.*    A  degree  of  heat  a  little  greater 
(ban  it  should  be,  causes,  with  these  limes,  a  beginning  of  vitrification; 
thejr  then  slake  slowly;  the  mortar  they  form  loses  its  force,  it  swells  after 
having  been  used,  and  may  occasion  considerable  injury  to  the  works.  Hy* 
draalic  limes  should  be  used  soon  after  leaving  the  kilni  they  should  not 
be  slaked  with  much  water,  like  fat  limes,  nor  be  left  in  a  state  of  cream, 
like  them,  because,  in  a  very  short  time  they  would  become  very  hard,  and 
it  would  be  impossible  to  make  use  of  them.     Whether  slaked  with  a  small 
qoaotity  of  water  to  reduce  them  to  dry  powder,  or  left  to  slake  in  the  air, 
they,  in  general,  very  soon  lose  a  part  of  their  hydraulic  properties,  and 
finally  psss  to  the  state  of  common  limes.    It  is  likely  that  this  effect  is 
due  to  the  absorption  of  oxygen  by  the  hydrate.    It  would  appear  that  hy* 
draolic  limes  containing  the  oxide  of  maganese  preserve  their  energy  better 
vhea  they  have  been  left  to  slake  in  the  air  than  when  they  have  been  slaked 
to  powder  by  water.     Notwithstanding  the  precautions  that  hydraulic  limes 
demand,  it  is  important  to  employ  them  whenever  natural  limes  of  this  sort, 
of  good  quality,  can  be  obtained,  because  they  supply  a  very  good  mortar  at 
a  cheap  rate.     We  should  carefully  study  the  exact  point  of  burning,  and 
should  satisfy  ourselves,  as  to  whether  or  not  they  soon  lose  their  hydraulic 
property,  on  exposure  to  the  air,  when  slaked  to  dry  powder,  or  when  air 
slaked;  without  these  precautions,  we  may  expose  important  works  to  faiU 
ore,  by  making  very  bad  mortar  out  of  very  good  lime.    Common  lime  has 
not,  like  hydraulic  lime,  the  inconvenience  oi  losing  a  part  of  its  qualities 
by  a  degree  of  heat  a  little  greater  than  that  which  is  most  suitable.     A 
very  violent  fire  is  required  to  produce  this  result.     Whether  slaked  with 
mach  water  so  as  to  be  made  into  a  fluid  paste  and  run  into  vats,  or  with  a 
little,  only,  so  as  to  be  reduced  to  dry  powder;  or  if  spontaneously  slaked  in 
the  air;  or  if  used  immediately  as  it  comes  from  the  kiln,  a  good  hydraulic  mor- 
tar is  always  obtained  by  mixing  fat  lime,  in  equal  parts,  with  sand  and 
natural  or  artificial  puzzolana.     By  air  slaking  the  result  is  the  least  good. 
It  appears  that  by  slaking  in  the  air,  the  lime  absorbs  a  considerable  quan- 
tity of  carbonic  acid;  and   the  mortar  which  results  is  filled  with  white 
points,  which  are  particles  of  carbonate  of  lime,  that  cannot  be  made  to 
disappear,  whatever  pains  may  be  taken  in  the  mixing  process. 

The  best  mode  of  slaking  hydraulic  lime  is  to  sprinkle  it,  as  it  comes 
from  the  kiln»  with  about  one  fourth  of  its  bulk  of  water.  A  measure  con« 
tsining  about  one  third  of  a  cubic  metre  (a  cube  of  about  three  feet  three 

*Thi8  is  understood  as  applying  only  to  hydraalic  It  me  atones  which  have  been 
burned  sufficienily  to  be  employed  aa  times  as  to  those  which  have  been  burned  but 
very  liitle»  to  be  employed  as  cement%  according  to  the  process  of  Mr.  Lacordaire,  I 
have  no  experience  that  will  enable  me  to  pronounce  aa  to  the  tenacity  of  the  morinrs 
they  aSbrd.  Atr. 
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inches  on  each  side)  permits  the  mixture  of  the  materials  that  are  to  com- 
pose the  mortar,  to  be  easil  j  made.  Before  sprinkling  the  lime,  It  is  to  be 
surrounded  with  the  mortars  that  are  to  be  mixed  with  it,  and  when  it  is 
slaked  and  gives  out  no  more  vapours,  it  is  to  be  covered  with  these  mor- 
tars.  The  lime  is  left  in  this  state  for  twelve  hours  at  least,  and  for  eight 
or  ten  dajs  at  most.  The  quantitj  of  water  necessarj  to  bring  the  mortar 
to  the  ordinary  consistence  is  afterward  Addedl.  Care  must  be  taken  to 
make  the  mortar  no  faster  than  it  is  needed.  The  heap  of  lime  surrounded 
by  the  sand  and  other  materials  should  be  covered  from  the  rain. 

With  common  lime  the  process  will  be  a  little  difficult;  being  slaked  as 
it  comes  from  the  kiln>  with  one-third  of  its  volume  of  water,  the  lime,  in  a 
state  of  powder,  should  be  put  under  cover,  and  left  in  this  state  for  one  or 
two  months.  At  the  end  of  this  period  it  should  be  measured  in  paste  and 
mixed  with  the  sand  and  cement  in  due  proportion,  adding  the  quantitv  of 
water  necessarj  to  bring  it  to  the  consistence  of  ordinary  mortar,  iThis 
process  is  the  one  which  gives  the  best  results;  but  if  this  be  inconvenient, 
the  lime  may  be  used  as  it  comes  from  the  kiln,  or  after  It  has  been  lying 
wet  in  vats  for  any  length  of  time. 

A  great  deal  of  trituration  is  useless,  either  with  hydraulic  or  with  com- 
mon limes.  It  is  enough  it  the  mortar  be  homogeneous,  which  is  the  case 
when  a  heap  of  about  thirty-five  cubic  feet  has  been  passed  under  the  Rab 
five  or  six  times  by  four  men.  Mortar  made  of  ordinary  consistence,  and 
even  rather  thin,  is  easier  to  mix  thoroughly,  and  gives  better  results  than 
when  it  has  been  mixed  in  a  stiff  state.  If  it  becomes  a  little  dry  before 
being  used,  there  is  no  objection  to  working  it  anew,  with  the  addition  of  a 
little  water.  It  might  be  left  from  night  till  morning,  to  be  then  passed 
twice  under  the  rab;  the  mortar  acquires  more  consistence  by  moistening 
it  a  little.  It  might  be  remixed  in  this  way  during  a  couple  of  days  with- 
out losing  its  force. 

In  mortars  made  of  hydraulic  lime,  the  sand  appears  to  be  in  a  passive 
state;  in  hydraulic  mortars  made  with  fat  lime,  the  puzzolana  or  other 
analogous  substance,  enters  into  combination  with  the  lime;  and  it  appears 
to  be  that  combination  which  gives  to  the  mortar  the  property  of  hardening 
in  water.  Fine  sand  is  preferable  to  coarse  for  hydraulic  mortars;  that 
which  is  earthy  diminishes  the  force  of  the  mortar  considerably. 

When  one  part  of  quick  hydraulic  lime  is  mixed  with  two  parts  of  sand, 
the  resulting  mortar  is  diminished  about  one  fifth;  the  diminution  is  only 
about  one  sixth  if  the  mixture  be  one  part  lime  and  two  and  a  half  sand. 

All  clays  calcined  to  the  proper  degree,  and  reduced  to  powder,  are  sus- 
ceptible of  giving  factitious  puzzolanas — better  or  worse,  according  to  the 
composition.  The  clays  most  proper  to  make  good  puzzolanas  are  those 
which  are  greasy  to  the  touch — ^such  as  are  commonly  used  for  making 
Dutch  ware,  stone  ware,  earthen  ware  and  tobacco  pipes.  Clays  which 
contain  one  fourth  of  alumine  are  greasy  to  the  touch:  those  which  contain 
from  one  third  to  one  half,  give  very  good  results.  The  substance  of  which 
it  is  most  important  to  observe  the  presence  In  clays,  is  lime.  If  this  sub- 
stance exists  in  the  clay  in  the  proportion  of  one  tenth,  or  more,  and  the 
clay  be  exposed  to  too  great  a  heat,  a  cement  will  be  obtained  which  will 
not  possess  the  property  of  causing  lime  to  harden  in  water;  but  if  It  be 
moderately  burned, a  good  result  will  be  secured.  The  more  lime  there  is 
in  the  clay,  the  less  it  should  be  burned.*    When  no  lime  is  present,  it  is 

*  When  I  tpeak  of  lime  contained  in  the  clay,  it  ii  meant  that  the  lime  is  in  the  state 
of  carbonate.  Av. 
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geQermlly  Decesnrry  to  born  the  clay  as  much  as  a  well  imrned  brick$  some 
clajs  demand  a  deme  of  heat  a  little  greater,  according  to  their  prsfxir- 
tions  of  alamine  and  silex.  Even  when  the  clay  contains  no  lime,  it  shoald 
not  be  too  moch  homed;  otherwise  it  will  lose  part  of  its  hjdranlic  pro- 
perty. When  it  contains  up  to  one-tenth  of  lime,  it  requires  a  less  degree 
of  heat  than  is  needed  to  produce  a  well  burned  briclc.  When  it  containji 
more  than  one  tenth,  the  heat  required  to  burn  tiles  is  sufficient.  The 
claj  is  supposed  to  be  moulded  before  burnings  into  bricks  of  ordinary  di* 
mensions. 

When  the  clays  contain  only  four  or  five  per  cent,  of  lime,  some  havinjs; 
been  properly  burned,  seem  to  be  benefitted  thereby,  and  others,  not^ 
which  appears  to  depend  on  the  proportions  in  which  the  silez  and  alumine 
exist  in  the  clay.  Lime  cannot  therefore  be  considered  as  augmenting, 
in  a  sensible  degree,  the  energy  of  puzzolana;  but  it  has  the  advantage  oH 
bringing  the  clays  more  promptly  to  the  proper  state  of  calcination,  and 
making  them  easier  to  pulverize:  in  these  respects,  therefore,  the  presence 
of  a  little  lime  tends  to  economy.  Clays  which  contain  about  one-third  of 
alumine,  and  four  or  five  per  cent,  of  lime,  appear  to  be  most  favourable  to 
the  production  of  pozzolana,  provided  they  be  burned  to  a  degree  a  little 
below  that  required  to  give  a  welt  burned  brick. 

Cement  suitable  for  making  a  good  mortar  for  heavy  masonry,  may  be 
made  out  of  ordinary  bricks.  The  dost  of  tiles,  has  no  advantage  over 
that  of  bricks,  as  a  cement.  The  important  point  is  to  know  die  true 
degree  of  calcination  which  the  clay  requires.  Dricks  should  not  be  taken 
indiscriminately  from  the  kiln,  but  those  should  t>e  selected  which  have 
been  found  on  trial  to  afford  the  best  hydraulic  cement. 

Iron  gives  no  energy  to  Puzzolana;  it  even  seems  to  be  more  injurious 
than  beneficial:  for  ochreoos  earths  did  not  give  good  results  while  with 
clays  entirely  without  iron,  very  good  were  obtained. 

Carbonate  of  magnesia,  which  is  often  mixed  with  clays  in  small  pro- 
portion, has  no  inflaence  when  the  burning  is  carried  only  to  the  degree 
proper  to  yield  good  hydraulic  cements. 

Soda  does  not  appear  to  have  a  sensible  influence  in  improving  hydraulic 
cements  or  artificial  pnzzolanas,  but  potash  has  a  marked  eiect.  When 
the  clays  which  it  is  desired  to  convert  into  hydraulic  cement,  have  imbibed 
a  solution  of  potash,  standing  at  5^  of  the  pese  acid^  equal  in  bulk  to  one- 
fourth  of  that  of  the  clay,  the  cement  is  sensibly  increased  in  energy;  but 
the  advantage  to  be  derived  does  not  appear  to  me  to  be  so  great  as  to  re- 
commend this  means  in  practice.  With  such  clays  as  I  have  designated, 
artificial  puzzolanas  are  obtained,  which  are  in  no  degree  inferior  to  the 
natural  productions;  and  by  these  means,  proportioning  the  cement  proper- 
ly, mortars  may  be  obtained  of  very  great  hardness. 

Nitrous  clays  appear  to  be  good  for  the  purpose  of  being;  transformed 
into  hydraulic  cements:  clays  containing  a  little  saltpetre  (Nitrate  of  pot- 
ash) should  not,  therefore,  be  rejected. 

When  the  clays  that  are  to  be  calcined  have  had  a  little  of  the  solution 
of  soda,  potash,  or  saltpetre,  at  5^  of  the  pese  ociV,  added  to  them,  they  do 
not  easily  lose  their  hydraulic  property  by  too  high  a  degree  of  calcina- 
tion.* This  mode  would  be  embarrassing  and  occasion  some  expense;  but 
common  salt  (muriate  of  soda)  might  be  substituted,  and  would  be  but  lit- 
tle expensive  or  troublesome.     It  appears  probable  that  a  like  result  would 

*  This  it  the  efibct,  when  the  cUys  contain  no  lime;  but  I  do  not  know  whether  it 
would  be  the  eame,  if  lime  were  present    Au. 

Vol.  XXI^No,  3.*Mabch,  1838.  14 
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be  obtained  with  sea  water:  because  we  have  seen,  page  7,  that  the  Dutch 
make  artificial  trass  of  clay  which  they  draw  from  the  bottom  of  the 
sea;  and  which  they  sell  as  natural  trass. 

When  the  clays  to  be  transformed  are  calcined  with  a  current  of  atmos- 
pheric air,  the  mortars  harden  in  the  water  much  more  promptly  than  when 
the  clays  are  burned  out  of  a  current  of  air.  I  cannot  assert  that  the  resis- 
tance of  such  mortars  is  much  greater,  though  it  appears  to  me  to  be 
probable.  As  it  is  important  to  obtain,  in  many  circumstances,  mortars 
which  harden  promptly  in  the  water:  the  clays  on  .these  occasions  should 
be  calcined  in  a  current  of  air,  in  such  furnaces  as  I  have  described. 

Ashes,  and  the  scoria  of  forges,  belong  to  the  class  of  artificial  puzzo- 
lanas:  there  are  some  which  give  very  good,  and  others  which  give  very 
bad  results. 

Basalt,  when  calcined  to  a  proper  degree,  afibrds  good  artificial  puzzo« 
lanas. 

Amongst  mortars  composed  ot  hydraulic  lime  and  sand,  those  which 
harden  most  promptly  in  water  do  not  always  give  the  greatest  resistance: 
but  those  do,  generally,  which  are  composed  of  fat  lime  and  puzzolana 
either  natural  or  artificial.  The  most  certain  means  of  knowing  whether 
hydraulic  lime  is  of  good  quality,  is  to  reduce  it  to  paste  with  water,  and 
to  plunge  it  in  this  state,  into  water,  to  see  if  it  hardens  speedily:  or,  oth- 
erwise, to  mix  one  part  of  the  lime  in  paste,  with  two  of  sand.  To  learn 
the  quality  of  hydraulic  cements,  or  natural  puzzolanas,  it  is  proper  to 
make  a  little  mortar,  using  two  parts  of  cement^  and  one  of  fat  lime  mea- 
sured in  paste,  and  place  it  under  water. 

All  hydraulic  mortars  harden  quicker  in  summer  than  in  winter.  If  the 
mortar,  made  for  trial  in  summer,  is  composed  of  hydraulic  lime  and  sand^ 
or  if  it  be  composed  of  hydraulic  lime  alone,  a  very  good  result  will  be 
certain,  if  at  the  end  of  eight  or  ten  days  the  hardening  be  such  that  no 
impression  can  be  made  on  the  essay  by  pressing  strongly  with  the  finger. 
If  this  result  is  obtained  only  after  the  lapse  of  fifteen  or  twenty  days,  it 
is  a  proof  that  the  lime  is  only  moderately  hydraulic. 

with  mortar  made  of  hydraulic  cement  and  fat  lime,  a  similar  indura- 
tion should  be  obtained  in  Irom  three  to  five  days,  if  the  cement  be  of  the 
first  quality,  and  if  it  has  been  calcined  in  a  current  of  air.  Should  the 
hardening  take  place  only  at  the  end  of  twelve  or  fifteen  days,  with  ce- 
ment calcined  in  a  current  of  air,  it  may  still  be  employed  with  advantage. 
But  if  the  cement  has  not  been  calcined  with  a  free  current,  instead  of 
hardening  in  from  three  to  five  days,  it  will  require  from  twelve  to  fifteen, 
and  still  give  a  very  good  resistance.  It  may  be  estimated  that,  in  winter^ 
the  induration  will  demand  nearly  twice  as  much  time  as  in  summer,  with- 
out any  diminution  of  the  strength  of  the  mortar. 

Jirenes  are  clays  which  have  been  subjected  to  the  action  of  fire:  they 
are  therefore  true  natural  puzzolanas.  It  appears  that  France  contains  this 
substance  in  many  places;  and  it  will  be  found  in  many  more,  as  research- 
es shall  be  multiplied.  It  is  with  arenes  as  with  natural  puzzolanas  and 
trass:  all  have  not,  by  any  means,  the  same  energy:  but  those  which  are 
feeble  may  be  advantageously  employed  in  mortars  to  be  exposed  to  the 
air,  while' those  which  have  more  energy  may  replace  hydraulic  cements  in 
constructions  under  water,  in  the  case  of  ordinary  works,  and  where  no 
circumstances  demand  a  prompt  induration. 

The  use  of  energetic  arenes  affords  good  mortar  for  masonry  in  water 
and  in  air,  at  a  very  cheap  rate. 
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Concrete  is  nothing  else  than  masonry  made  of  hydraulic  mortar  and 
small  stones.  The  use  of  concrete  is  of  great  advantage  in  founding  under 
water  at  depths  which  occasion  great  expense  if  pumped  dry.  Foundations 
in  concrete  require  little  or  no  pumping:  they  are  capable  of  supporting  the 
heaviest  loads. 

The  goodness  of  the  concrete  depends  on  the  quantity  of  the  hydraulic 
mortar.  It  appears  that  the  ancients  sometimes  constructed  with  this  sub- 
stance: its  use  since  has  been  much  neglected.  All  the  advantages  possi- 
ble, have  not  yet  been  derived  from  this  mode  of  construction;  its  advan- 
tages will  be  better  appreciated  when  its  use  shall  be  more  extended;  and 
when  the  manner  of  perfecting  hydraulic  mortars  shall  be  better  under- 
stood. 


SECTION  SECOND.^On  Mortars  in  thb  Air. 


Aruolb  XI.— Q^  Mortars  made  of  Lime^  Sand  and  Puzzolana. 

If  it  is  of  great  consequence,  in  making  mortars  that  are  always  to  re- 
main under  water,  to  be  able  to  make  them  of  good  quality;  it  is  of  no  less 
consequence  to  know  how  to  prepare  those  which  are  to  remain  exposed  to 
the  air,  in  such  a  way  that  the  masonry  shall  be  lasting.  People  have  been 
fltnick  with  the  solidity  of  the  remains  of  Roman  masonry,  while  masonry 
which  we  ourselves  have  erected  has  often  been  of  very  limited  duration. 
All  have  concurred  in  attributing;  the  difference  to  the  superiority  of  Roman 
mortars.  To  explain  this  superiority,  it  has  been  supposed  that  the  Ro* 
mans  were  possessed  of  a  peculiar  manner  of  slakipg  lime.  Mr.  Lafaye  pub- 
lished in  1777,  a  method  of  slaking,  which  consisted,  as  described  in  our 
first  section,  in  plunging  the  lime  in  the  water  for  a  few  seconds*— the  lime 
being  placed  in  baskets,  and  then  to  allow  it  to  slake  in  the  air.  He  gave 
this  process  as  a  secret  recovered  from  the  Romans;  and  he  pretended  that 
by  this  process  as  good  mortar  was  obtained  as  theirs.  This  made  much 
noise  at  the  time;  but  it  was  soon  ascertained  that  although  there  was  some 
advantage  in  this  mode  of  slaking  lime,  it  was  far  from  giving  the.  mortars 
the  superior  quality  the  author  claimed.  Afterward,  Mr.  Loriot  announced 
that  mortar  like  that  of  the  Romans  might  be  obtained  by  mixing  a  certain 
quantity  of  powdered  quick  lime  with  lime  slaked  and  reduced  to  paste 
in  the  common  mode;  but  experience  did  not  confirm  this  method  of  M^] 
Loriot. 

Others,  to  explain  the  goodness  of  Roman  mortars,  have  attributed  it  to 
the  time  that  has  elapsed  since  the  works  were  executed,  whence  has  come 
the  saying  that  **  mortar  is  still  new  that  is  not  one  hundred  years  old," 
(le  mortar  que  n*a  pas  cent  ans  est  encore  un  enfant.)  But  then,  it  is  asked, 
how  comes  it  that  so  much  masonry  perishes  before  it  is  an  hundred  years 
old,  while,  in  the  same  climate,  some  is  found  which  has  passed  through 
near  twenty  centuries  without  repairs,  and  far  the  greater  part  is  still 
standing?  Those  who  pretend  that  a  great  lapse  of  time  is  necessary  to 
the  induration  of  mortars,  think  that  the  lime  absorbs  carbonic  acid  (al- 
though situated  in  the  heart  of  the  masonry)  and  thus  passes  to  the  state  of 
carbonate;  but  several  facts  contradict  this  opinion:  tor  there  are  certain 
iimes  which  afford  very  good  mortar  in  a  very  short  time,  while  others  never 
indurate,  as  is  often  seen  in  demolitions.  On  the  other  hand  we  have  seen, 
in  the  first  section,  that  according  to  the  analysis  of  several  ancient  mor- 
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tan,  man  J  were  found  which  had  very  great  hardness,  and  which  never- 
theless contained  only  a  small  quantity  of  carbonic  acid;  and  we  know  that 
the  lime  used  in  building  is  never  whollj  deprived  of  it.  We  cannot  ad- 
mit, then,  that  carbonic  acid  penetrates  far  into  the  interior  of  masonry; 
and  it  is  proved,  by  multiplied  observations,  that  moisture  remains  during 
a  verjr  lone  time  in  the  interior  of  certain  walls.  Dr.  John  reports, 
on  this  subject,  that  about  ten  years  ago,  they  demolished  the  piers  of 
the  Tower  of  St.  Peter's,  at  Berlin;  this  tower  had  been  built  eighty 
years,  and  the  pillars  were  twenty  seven  feet  thick;  the  mortar  on  the  out- 
side was  dry  and  hard,  but  that  in  the  middle  was  as  fresh  as  if  it  had  been 
lately  placed  there.  I  can  state  that  in  1822,  that  the  lower  part  of  a  bas- 
tion at  Strasburg,  being  under  repair,  the  mortar  was  found  to  be  as  fresh 
as  if  just  laid,  and  nevertheless,  this  bastion  was  erected  in  1666;  the  revet- 
ment was  only  about  seven  feet  thick,  but  the  moisture  of  the  earth  resting 
against  it,  prevented  the  lower  part  from  drying.  Similar  facts  are  ob- 
served in  constructions  still  more  ancient.  U  results  from  what  has  been 
advanced,  that  the  good  quality  of  the  mortars  of  several  ancient  structures 
is  not  due  to  the  manner  of  slaking  the  lime,  as  Mr.  Lafaye  supposed,  nor 
to  the  process  of  making  mortar  supposed  by  Mr.  Loriot,  nor  to  the  time 
that  has  elapsed  since  they  were  built.  The  experiments  which  follow  will 
confirm  this  remark;  which  is  in  accordance  also  with  general  opinion 
at  the  present  day.  The  great  number  of  hydraulic  works  which  were  to 
oe  repaired  or  rebuilt  at  Strasburg, induced  me  todtrect  my  first  researches 
to  the  object  of  obtaining  good  mortars  for  the  water;  and  it  was  only  when 
these  were  well  advanced  that  I  began  to  study  mortars  for  the  air.  I 
quitted  the  place  before  finishing  my  experiments.  The  experiments  that 
1  made,  though  few,  appear  to  roe,  however,  to  throw  some  light  on  the 
theory  of  mortars  in  the  air,  and  to  explain  in  a  satisfactory  manner,  whence 
was  derived  the  good  quality  of  the  mortars  found  in  many  ancient  works* 
It  will  be  useful  1  think  to  report  them. 

It  is  the  opinion  of  a  great  many  constructors  that  when  common,  or  UX 
lime  is  to  be  used,  it  is  necessary  to  have  it  lie  wet  in  vats  or  pits  for  a  long 
time:  it  is  asserted,  that  the  older  it  is  the  better  it  is.  The  experiments 
of  the  following  table  have  for  object  to  verify  this  important  point. 

Table  No.  XXX. 


No.  oi 

the 
mortar. 

Composition  of  the  mortan, 

Weights  sup- 
ported before 
breakiQ(. 

1 

2 
3 
4 
5 

<     sured  in  paste               .            .            .            .            1   ?  q 

CSand 2   5 

CSame  lime          .            .            .            .            .            1   ?  ii 

isand                          2\V^ 

CSame  lime            .           .           .            .           .            1   ?qi 

iSand "iiS 

C  Same  lime           .           .            .           .           .           1   ?  03 

isand 2jr* 

CSame  lime           .            .            .            .            .           1  ?a 
isand               .            .            ,           .           •            .35 

0 
0 
0 
0 
0 

Ob$ervation8  on  the  ExperimeniB  of  Table  No,  XXX. 

To  make  these  experiments,  I  took  fat  lime  which  bad  been  slaked  and 
lying  wet  in  a  pit  for  five  years«->a  portion  of  the  same  having  been  used  in 
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the  coDBtroction  of  the  theatre  of  Strasburg.  The  morttri  were  all  made 
in  the  same  maoner,  and  broken  in  the  same  waj  as  the  hydraulic  mortars; 
thej  were  left  in  the  air  in  a  cellar  for  one  year  before  cutting  them  down 
to  their  ultimate  dimensions  and  submitting  them  to  the  test:  the  propor- 
tions of  sand  varied  from  two  up  to  three  parts  of  sand  for  one  of  lime  mea- 
sured in  paste.  The  resulting  mortars  had  no  consistencj,  and  crumbled 
between  the  fingers  with  the  greatest  ease.  I  confess  I  was  much  sur- 
prised at  the  result,  for  the  sand  which  I  used  was  the  same  as  that  used  in 
the  mortars  of  the  first  section;  and,  as  I  have  said,  was  a  granitic  sand 
▼erj  slightly  earthy.  I  made  another  experiment  with  the  same  lime,  and 
the  same  sand  washed  to  free  it  of  the  small  quantity  of  earth  which  it  con- 
tained, but  I  obtained  no  better  result.  I  also  repeated  this  essay  with 
another  sand,  also  washed,  varying  the  quantity  of  water  used  in  making 
the  mortar,  but  always  with  results  similar  to  those  of  the  above  table,  that 
is  to  say,  mortars  without  any  consistency. 

These  bad  results  cannot  be  attributed  to  the  quality  of  the  lime,  for  it 
has  been  shown  by  the  analysis  in  page  378,  Vol.  XX,  to  be  the  product  of  a 
calcarious  carbonate  containing  only  a  very  small  quantity  of  iron:  this  is 
the  lime  that  has  been  used  for  a  long  time  both  for  the  public  and  private 
edifices  of  Strasburg.  The  theatre,  as  I  have  observed,  was  built  of  this 
lime:  this  beautiful  structure  does  not  promise,  therefore,  to  be  6f  long  du- 
ration. 

At  the  same  time  that  I  made  the  experiments  of  the  preceding  table  with 
lime  and  sand,  I  made  corresponding  ones  with  the  same  lime  and  trass,  and 
also  with  lime,  sand  and  trass.    The  following  table  gives  the  results. 

Table  No.  XXXI. 


No- of 

Weights  sup- 

Weigbta sup- 

the 
mortar. 

ported  before 
breaking. 

ported  before 
breakiog. 

lbs. 

lbs. 

TFat  lime  which  had  been  lying  a  long  time 

1 

<     wet,  measured  in  paste 

CTrass            .... 

•  li' 

242 

440 

3 

C  Same  lime 

tTrass             .... 

■  1,1^ 

S64 

484 

3 

CSamelime 

dTraas              .... 

■  »> 

286 

517 

4 

CSamelime         .... 
IXrasa             .... 

i,i^ 

341 

5S8 

5 

CSamelime          .                       .  *        , 
dTrass             .... 
C  Sane  lime 

1    -) 

29r 

463 

6 

<Sand               .            ,            .            . 
r  Trass       ..... 
CSamelime      .... 

1   5-3 

1  3 
1  5 

386 

143 

7 

-{Sand 

CTrass              .... 

143 

297 

165 

CSamelime           .           . 

1  ; 

8 

-JSand               .... 
CTrass       .... 
fSamelime     .... 

1  T 

319 

187 

9 

^Sand        . 

LTrass               .... 
fSaroelime          .            .            .            . 

1    1 

330 

209 

10 

<  Sand              .... 
U'rass       .... 

.  \\r 

330 

209 

14» 
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Observations  on  the  experiments  of  Table  No.  XXXT. 

All  the  above  mortars  were  composed  of  the  same  old  lime  as  those  of 
the  preceding  table.  The  experiments  were  made  in  duplicate:  those  in 
the  first  column  were  prepared  in  August,  1823,  and  were  left  during  a 
year  in  the  air,  in  a  cellar;  those  of  the  second  column  were  made  in  the 
month  of  October,  1824,  and  were  left  during  a  year  in  the  air  in  a  cham- 
ber where  there  was  no  fire.  We  see  that  the  results  are  very  different: 
Ist,  the  five  mortars  in  the  first  column  made  of  lime  and  trass  only,  gave 
much  weaker  resistances  than  the  similar  mortars  in  the  Second  column, 
while  it  is  the  inverse  with  mortars  made  of  lime,  sand  and  trass:  2d,  in 
the  first  column,  the  mortars  made  of  lime,  sand  and  trass,  gave,  in  general, 
better  results  than  the  corresponding  mortars  made  of  lime  and  trass  only, 
while  it  is  the  inverse  in  the  experiments  of  the  second  column. 

1  am  unable  to  account  for  the  diflferences  shown  by  these  two  series  of 
experiments;  I  cannot  say  whether,  or  in  what  degree,  it  is  to  be  attributed 
to  their  being  made  at  different  seasons,  and  placed  in  different  atmo- 
spheres. It  is  not  easy  to  ascribe  such  great  variations  to  these  two  causes; 
1  should  rather  be  inclined  to  believe  that  the  trass  which  I  used  in  1824 
was  not  the  same  as  that  used  in  1823,  and  that  this  has  occasioned  these 
opposite  results.  I  purposed  repeating  these  experiments,  but  my  de- 
parture from  Strasburg  in  1825  prevented. 

The  mortars  of  the  first  column  of  table  No.  XXXI;  were  made  at  the 
same  time  as  those  of  table  No.  XXX;  and  when,  in  1824,  I  made  the  expe- 
riments of  the  second  column,  I  also  made  five  mortars  like  those  of  No. 
XXX.  and  placed  them  in  a  chamber — the  preceding  having  been  deposited 
in  a  cellar.  These  five  mortars,  composed  of  old  lime  and  sand  only,  re- 
mained, like  the  analogous  mortars,  without  consistence,  and  were  unable 
to  bear  any  weight. 

Seeing  that  I  could  get  no  results  with  the  old  moist  lime  and  sand,  I 
made  some  essays  agreeably  to  the  process  of  Mr.  Loriot;  they  are  given  in 
the  following  table. 

Table  No.  XXXII. 


No.  of 

the 

mortar. 

Composition  of  the  mortars. 

Weight  wp. 

ported  before 

breaking. 

1 
2 
3 
4 
5 

r  Fat  lime  which  bad  been  lying  a  long  time  wet^  measared 

^8.^"'*  .  • .  • . •  • .   • .   '.  ih 

rLime  the  same    ...                     1-2? 

<  Unslaked  fat  lime  reduced  to  powder               1-2  3       1  ?  o 
CSand        .            .            .       '^  .           .            .           2r 
rLime  the  same          .            .            .           .2-3? 

^  Unslaked  fat  lime,  &c.    .           .           .         1-33       1?q 

CSand 15^ 

rLime  the  same                       .           .             3-4? 

<  Unslaked  fat  Ume,&c.      .           •                   1-43       l?o 

CSand 25^ 

rLime  the  same     .                       .           '4^? 

<  Unslaked  fat  lime,  &c.                        .             1-53       1?, 
CSand 25^ 

0 
0 
0 
0 
0 
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ObMerwUians  an  the  expewnerUs  of  Tabh  No.  XXXIL 

The  process  of  Mr.  Loriot  coosists  in  mixing  a  certain  quantity  of  quick 
lisie  FMlaced  to  powder^  with  lime  which  has  been  Ijing  for  some  time 
slaied  and  wet;  and  following  his  method,  I  ?aried  the  quantities  of  the  two 
iiods  of  lime,  and  jet  we  see,  that  I  obtained  no  results.  The  mortar  dries 
qoickly,  it  is  true,  on  account  of  the  presence  of  the  quick  Hme,  but  this 
is  not  a  true  induration.  The  property  of  drying  quickly  is  what,  no  doubt, 
led  Mr.  Loriot  into  error.  We  see,  then,  that  this  mode,  offered  by  the 
avthor  as  yielding  very  good  mortars,  gives,  in  fact,  only  very  bad.  It  is 
not  surprising,  after  seeing  the  above  results,  that  the  attempt  to  repoint 
the  platform  of  the  observatory  by  this  method  did  not  succeed. 

Having  no  good  results  with  the  old  lime,  nor  with  Mr.  Loriot's  process, 
I  quitted  the  erroneous  methods  of  others,  and  made  the  following  ezpe- 
ri  meats. 

Table  No.  XXXIII. 


Observaiunu  on  the  experiments  of  Table  No.  XXXllI. 
These  experiments  were  made  at  the  same  time  as  those  of  table  No,  XV, 
of  the  first  section,  and  with  the  same  fat  lime.  I  slaked  a  part  as  it  came 
f^m  the  kiln,  giving  it  only  the  quantity  of  water  necessary  to  reduce  it  to 
thick  paste,  ana  I  made  therewith  the  experiments  comprised  under  Nos.  1 
and  2.  I  slaked  a  part  into  thin  paste,  and  made  with  it  the  experiments 
BsderNos.  5  and  4,  and  I  also  slaked  a  part  into  dry  powder;  by  giving  it  a 
quarter  of  its  volume  of  water,  and  with  this  I  made  the  two  series,  Nos. 
5  and  6.  All  these  experiments  comprise  the  interval  of  a  year,  and  the 
several  epochs  at  which  they  were  respectively  made  are  given  in  the  table. 
The  figures  of  the  table  give  the  number  of  pounds  that  the  mortars  sup- 
parted  before  bnmkiog. 
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The  series  of  mortar  No.  1,  Is  composed  ot  1  |>art  fat  lime  slaked  to 
thick  paste,  and  two  parts  and  a  half  of  sand.  We  see  that  the  mortar 
made  immediately,  acquired  a  hardness  which  is  not,  in  fact,  very  great, 
but  which  is  passable.  The  mortars  made  after  fifteen  days  had  nearly  one 
half  less  consistency;  at  the  end  of  two  months  it  had  two  thirds  less,  and 
the  mortars  made  after  six  months  had  not  strength  enough  to  support  the 
weight  of  the  scale  pan,  &c.,  which  was  twenty-two  pounds.  This  result 
is  very  remarkable.  If  we  compare  it  with  table  No.  XXX,  of  which  the 
mortars  being  made  of  lime  that  had  been  lying  slaked  and  wet  tor  five 
years,  had  no  strength,  we  cannot  but  think  that  slaking  fat  lime  into  vats 
and  letting  it  lie  there  in  a  wet  state,  is  a  mistaken  practice.  The  practice 
may  have  been  induced  from  the  considerable  increase  of  bulk  it  gives  to 
fat  lime;  but  the  trials  I  have  made  show  it  to  be  a  very  bad  process,  at 
least  with  the  limes  I  used. 

The  series  of  mortar  No.  2,  was  made  of  one  part  of  lime  in  paste^  to 
two  and  a  half  parts  of  sand  and  trass  in  equal  proportion.  The  result  was 
very  good.  It  will  be  noticed  that  it  was  best  after  the  8th,  9th  and  10th 
month.  The  experiments  above  having  been  commenced  the  middle  of 
November,  the  greatest  resistances  correspond  to  the  months  of  July,  Au- 
gust and  September.  The  mortars  were  deposited  in  a  cellar;  but  the 
cellar  was  one  to  which  external  differencesof  temperature  were  soon  trans* 
mitted.  In  summer,  therefore,  these  mortars  were  exposed  to  an  atmos- 
phere humid  and  mild. 

The  series  No.  3  differs  from  the  first  only  in  the  lime  having  been  slaked 
to  a  thin,  instead  of  a  thick  paste.  The  lime  was  left  six  months  before 
making  any  mortar  with  it.  We  see  that  the  results  were  the  same,  that 
is  to  say,  were  equally  bad  with  those  of  the  first  series. 

The  fourth  series  differs  from  the  second  only  in  being  made  of  lime 
slaked  thin,  while  the  second  series  was  slaked  to  a  thick  paste.  I  only 
began  to  make  the  mortars  after  six  months  had  elapsed.  We  see  that 
the  results  are  good,  but  rather  inferior  to  those  given  by  lime  slaked  to 
a  thick  paste. 

Series  No.  5  was  made  of  the  same  lime,  slaked  to  dry  powder.  This 
series  was  not  commenced  till  six  months  after  the  slaking  of  the  lime.  The 
mortars  I  obtained  had  no  consistency,  and  crumbled  easily  between  the 
fingers.  The  mortars  of  the  first  and  third  series,  made  at  the  same  period, 
bad  as  they  were,  gave  resistance  enough  to  be  submitted  to  fracture.  The 
lime  of  series  No.  5,  was  slaked  by  a  process  analogous  to  that  of  Mr.  La- 
faye,  which  consists,  as  I  have  stated,  in  plunging  the  lime  for  a  few  see* 
onds  into  water,  then  withdrawing  it,  allowing  it  to  slake  of  itself,  and 
keeping  it  for  some  time  before  using  it;  to  avoid  the  embarrassment  of  the 
baskets  proposed  by  Mr.  Lafaye,  I  contented  myself  with  throv^ing  on  the 
lime  the  quantity  of  water  necessary  to  reduce  it  to  powder,  which,  in  fact, 
amounts  to  the  same  thing.  I  however  obtained  no  result.  It  is  possible 
that  Mr.  Lafaye  made  his  experiments  a  short  time  after  the  slaking  of  the 
lime,  and  comparing  them  with  others  made  of  lime  slaked  and  lying  wet 
for  a  long  time,  he  found  the  first  to  be  the  best;  but  it  was  probably  be- 
cause the  lime  he  employed,  like  that  in  the  above  table,  required  to  be  used 
immediately  after  being  slaked.  It  appears  to  me  that  Mr.  Lafaye  was  de- 
ceived in  attributing  his  success  to  the  mode  of  slaking  which  he  followed. 

The  experiments  of  table  No.  VI  were  also  made  with  lime  slaked  to  dry 
powder,  mixed  with  sand  and  trass.  I  did  not  commence  these  trials  till 
after  %\^  months,  and  I  was  only  able  to  continue  them  four  months,  for 
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wtnt  or  time.  Tbe  results  are  about  the  same  as  those  of  the  fourth  seriesi 
and  a  little  ioferier  to  these  of  the  seceoU. 

In  tbe  first  four  series,  the  proportioos  were  one  part  of  lisie  in  paste,  to 
two  and  a  half  parts  of  sand  and  trass.  To  obtain  results  with  the  last  two 
series  in  which  the  line  was  slaked  to  powder,  that  night  be  compared  with 
these,  I  took  care,  when  naking  the  mortars  of  the  last  two  series,  to  reduce 
this  powder  to  paste,  and  to  measure  it  in  this  state. 

If  we  compare  the  aboTe  table  with  table  No.  XV,  whereof  the  mortars 
were  made  of  tbe  sane  line,  we  shall  see  that  in  general  the  mortars  left  in 
tbe  air  gave  resslts  a  little  weaker  than  those  put  in  water. 

Table  No.  XXX  has  shown  the  bad  quality  of  mortars  made  by  mtiinc 
sand  with  fat  lime  that  had  been  slaked  aod  wet  for  some  years.  The  fol- 
iowing  are  corresponding  eiperiments  made  with  the  same  lime  just  from 
the  kilo. 

Table  No.  XXXIV. 


M«.  of 
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CompotiUon  of  the  mortan. 
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ported  before 
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3 
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Pat  Fiire  daked  ss  it  cune  from  the  kiln  and  mettored 
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5  Same  lima  ..... 
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57 
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Observations  on  the  experiments  of  Table  No.  XXXIV. 

The  eiperiments  of  table  No.  XXXIV,  were  made  with  lime  just  from 
the  ktln.  The  mortars  were  made  immediately,  and  with  a  viiew  to  ascer- 
tain the  quantity  of  sand  which  this  lime  would  bear.  The  results  shew 
that  tbe  greatest  resistance  corresponded  to  one  part  of  lime  measured  in 
fmste,  and  two  parts  of  sand,  and  that  the  resistances  diminished  In  pr<>- 
portioa  as  the  sand  was  increased.  No.  4  had  so  little  strength  that  it  was 
nnable  to  support  the  weight  of  the  scale  pan;  and  No.  5  crumbled  readily 
between  the  fingers.  The  proportion  in  general  use  is  one  part  of  fat  lime 
measured  in  paste,  to  two  parts  of  sand.  Some  constructors  think  that 
more  sand  is  requisite,  but  the  trials  in  table  No.  XXXIV,  do  not  at  all 
confirm  this  opinion.  I  regret  not  having  begun  by  putting  a  smaller  pro- 
portion of  sand;  these  experiments  should  be  repeated. 

The  experiments  of  tables  Nos.  XXX  and  XXXIV  are  the  same,  with 
this  difference,  that  in  table  No.  XXX,  lime  which  had  been  slaked  and 
lying  wet  for  some  years^  was  made  use  of»  while,  in  table  No,  XXXIV,  the 
mortars  were  made  of  lime  as  soon  as  it  was  taken  out  of  the  kilo.  In  table 
No.  XXX,  with  the  old  lime,  I  could  get  no  results,  whatever  were  the  pro- 
portions; while  with  the  same  sort  of  lime  fresh  from  the  kiln,  the  mortars 
gave  some  resistance.  I  do  not  know  how  to  account  for  the  mortar  No.  3, 
above,  being  more  than  one  half  weaker  than  mortar  No.  ^,  of  table  No. 
XXXIII,  which  was  made  and  proportioned  in  the  same  manner.  The  dif- 
ferences may  be  owing  to  the  degree  of  burning  of  the  lime.    It  appears  to 
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me  that  fat  lime  loses  quality  by  being  worked  up  with  too  mttch  water; 
but  I  made  no  experimeDts  to  determine  the  quantity  of  water  proper  to  be 
put  in  these  kinds  of  mortar;  these  experiments  are  yet  to  be  made.    It 
results,  nevertheless,  from  the  experiments  given  in  the  first  section,  and 
from  those  given  above,  that  lime,  whether  common  or  hydraulic,  does  not 
bear  as  much  sand  as  is  commonly  thought;  but  it  appears  to  be  able  to  bear 
more  trass,  whether  alone  or  mixed  with  sand;  which  may  be  attributed  to 
the  combination  that  takes  place,  in  the  moist  way,  between  the  trass  or 
puzzolana,  and  the  lime.    I  purposed  making  some  essays  with  a  view  to 
ascertain  the  quantities  of  sand  and  factitious  puzzolana  that  ought  to  be 
mixed  with  fat  lime  to  give  mortars  of  good  resistance;  but  these  proportions 
can  only  be  fixed  after  numerous  trials,  and  almost  all  mv  leisure  had  been 
absorbed  by  m v  researches  as  to  factitious  puzzolana.    I  should  want,  before 
undertaking  the  experiments  on  the  proportions  of  mortars,  to  have  some 
fixed  data,  so  as  to  avoid  too  great  a  number  of  useless  trials.    This  is  a 
labour  that  remains  to  be  undertaken;  and  it  will,  no  doubt,  give  different 
results,  according  to  localities,  and  according  to  the  quality  of  lime  and  fac- 
titious puzzolana  employed.    On  summing  up,  it  will  be  perceived  that  by 
whatever  manner  1  operated,  only  indifferent  results  were  obtained  by  mix- 
ing fat  lime  with  sand;  while  I  obtained  very  good  results  by  mixing  one  part 
of  fat  lime,  measured  in  paste,  with  two  and  a  half  to  three  parts  of  sand 
and  trass  taken  in  equal  quantities;  as  may  be  seen  at  the  end  of  table  No. 
XXXI,  and  in  the  series  No.  2,  of  table  No.  XXXIII.    It  will  no  doubt  be 
objected  to  me  that  several  demolitions  have  been  made  of  masonry  built  of 
fat  lime;  and  that  the  mortars  have  been  found  very  hard.    I  will  answer 
this  objection;  but  I  am  first  obliged  to  present  several  other  experiments. 

(to  be  contirued.) 


Notes  on  the  $melting  of  Iron  by  means  of  JltUhradte,  and  of  the  origin  of 
the  hot  blast  in  the  manufacture  of  that  metal;  in  a  letter  to^  the  Editor  from 
Benjamin  B.  Howell,  Esq. 

In  the  number  of  this  Journal  for  February  1829,  Vol.  Ill,  p.  138,  we 
published  the  specification  of  a  patent  for  an  improvement  in  the  manufac- 
ture of  iron,  which  is  alluded  to  in  the  subjoined  letter.  It  was  the  inten- 
tion of  Mr.  Howell  to  have  followed  up-his  first  successful  experiments  by 
manufacturing  iron  in  the  large  way,  at  as  early  a  period  as  circumstances 
would  allow;  his  works,  in  New  Jersey,  however,  were  too  remote  from  the 
region  of  anthracite  and  of  iron  to  admit  of  this  being  done  to  advantage;  and 
other  avoca^tions,  it  seems,  prevented  the  forming  of  a  new  establishment  in 
the  vicinity  of  the  mines.  We  have  had  but  little  correspondence  with 
Mr.  Howell  for  some  years  past,  but  have  known  that  he  still  cherished  an 
unfaltering  confidence  in  the  correctness  of  his  views,  and  a  full  determi- 
nation to  carry  them  out  as  soon  as  it  could  be  done  with  convenience. 
The  intense  interest  which  was  felt  upon  the  subject  at  the  time  when  Mr. 
Howell's  patents  were  issued,  was  productive  of  an  active  correspondence, 
as  we  partook  largely  of  the  confidence  and  the  zeal  with  which  Mr.H. 
was  inspired;  and  the  receipt  of  the  letter  which  we  now  publish  has  been 
a  source  of  much  gratification  from  the  revival  of  the  impressions  of  ten 
years  ago,  and  the  assurance  that  what  was  then  anticipated  of  the  final  trt< 
umph  of  anthracite  in  the  iron  manufacture!  is  now  realized. 
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Bb.  Thos.  p.  Jones,  New  Tork,  Feb.  24,  1838. 

Dear  ^tr;— I  write  to  recall  to  jour  remembrance  our  correspondence 
and  conversations  in  1828,  on  the  subject  oF  manufacturing  iron  in  its  va* 
rions  branches,  with  anthracite  as  the  fuel.  It  was  in  that  year  that  I  made 
the  successful  experiments  in  reducing  the  ore,  b^  a  single  process,  to  maU 
Jeable  iron,  with  anthracite,  and  in  puddling  pig  iron  with  heaiedair^  using 
that  coal  for  fuel.  Mj  Patents  bear  date  in  the  Autumn  of  that  year.— 
Prior  to  that  period  a  good  deal  ot  money  had  been  expended  in  unsuccess* 
fnl  efforts  to  manufacture  pig  iron  with  that  coal.  In  our  conversations, 
and  1  believe  in  our  correspondence,  I  expressed  my  conviction,  that  these 
efforts  would  continue  unsuccessful  until  some  plan  essentially  different 
from  any  which  had  then  been  practised  should  be  adopted.  There  seemed 
both  mechanical  and  chemical  difficulties  in  the  way,  which  no  mode  then 
in  use  appeared  likely  to  obviate,  and  in  every  instance  since,  when  I  have 
heard  of  pig  iron  having  been  actually  made  with  anthracite,  a  critical  in* 
testigation  into  the  case,  has  resulted  in  ascertaining,  that  however  pro* 
mising  it  may  have  been  in  the  outset,  in  the  end  it  was  a  failure.  Mr. 
Crane,  (in  Wales)  appears  to  have  been  the  Qrst  to  proceed  on  a  lar^e 
practical  scale,  and  he  ascribes  its  success  entirely  to  the  keated  mt 
—and  in  this  I  have  no  doubt  that  he  is  right.  When  I  stated  to  you 
the  difficulty,  owing  to  the  slow  combustion  of  anthracite,  of  obtain- 
ing any  thing  but  a  crude  product,  little  better  than  a  mass  of  scoriae— 
entirely  undeserving  the  name  of  pig  or  cast  iron,  being  destitute  of  any 
portion  of  carbon-^and  adverted  to  the  other  fact  that  pi^  i^on  remelted  * 
with  anthracite  always  parted  with  a  portion  of  carbon;  you  explained  it  by 
remarking  thtft  the  slow  combustion  spoken  of,  caused  all  the  carbon  to 
pass  off  in  the  form  of  carbonic  acid  gas,  and  no  portion  of  it  to  unite  with 
the  metal,  as  was  the  case  when  either  charcoal  or  coke  was  used.  There 
was  DO  obviating  this  with  the  cold  blast — the  heated  air  does  it  effectually, 
— this,  in  addition  to  Mr.  Crane's  success,  we  have  ascertained  to  our  entire 
satisfaction, — and  you  will  be  pleased,  I  am  sure,  to  learn  that  we  have  made 
good  pig  iron  with  no  other  fuel  than  anthracite;  and  that  too  under  circum- 
stances of  great  disadvantage  as  to  the  means  used,  so  great  indeed,  that 
had  we  failed  it  would  have  been  no  argument  against  the  process.  There 
are  others  now  trying  similar  experiments  and  some  have  been  engaged  at 
it  for  some  time,  but  in  all  of  which  I  have  yet  any  precise  information, 
charcoal  has  been  used,  to  an  extent  which  renders  the  whole  result  of 
doubtful  character.  Our  iron  was  made  without  the  aid  of  any  other  fuel 
whatever-— and  I  suspect  was  the  first  so  made  on  this  side  of  the  Atlantic. 
I  mention  this  to  you  for  several  reasons.  First,  I  understand  applications 
have  been  made  for  Patents  in  behalf  of  Mr.  C.  and  perhaps  of  others. 
Mr.  C.  claims  only  for  the  use  of  hjcated  air,  the  originality  of  which  as 
applied  to  iron,  I  think  1  may  fairly  contest;  and  secondly,  if  the  application 
rests  on  other  grounds,  then  you  should  know  that  it  has  already  been  done— 
and  certainly  before  some  who  I  suspect  will  apply;  and  thirdly,  because 
as  a  friend  to  all  improvement!  think  you  will  be  pleased  to  know  it. 

Od  the  subject  of  heated  air,  I  will  state  a  fact  or  two  and  leave  you  to 
make  the  commentary.  My  patents  were  taken  out  in  1828,  they  were 
poblished  almost  immediatelv  in  England — in  1829  the  first  experiments 
with  it  were  made  there,  and  the  patents  followed  directly  after.  By  the 
bye,  I  have  seen  in  your  Journal,  two  patents,  one  for  the  mode  of  genera- 
ting the  heat,  in  principle  the  same  as  mine,  and  another  for  puddling,  which. 
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it  might  be  Bupposed,  had  been  copied  from  the  drawings  which  I  sent  you. 
"While  the  coal  coald  not  be  used  in  the  first  process,  that  of  paddling  was 
of  minor  importance— 4iow  it  must  become  of  value. 

Id  asing  the  plnraiy  we^  I  mean  my  Sons  and  myself. 

Yours,  &c.  R  B.  Howau- 

P.  S.  The  maximam  of  heat  used  in  England  and  France,  appears  to 
have  been  700"  of  Fahr.  and  but  seldom  above  the  melting  point  of  lead. 
In  the  coarse  of  our  recent  experiments  we  reduced  the  Rhode  Island  sand 
stone  (jou  know  what  that  is)  to  a  aoft  pa»te^  and  cast  iron  exposed  to  the 
cnrrent  of  heated  air,  was  melted  in  half  a  minute;  some  of  the  effects  pro- 
duced bj  this  intensely  hot  blast  require  to  be  seen;  they  can  hardly  be 
realized  otherwise.  It  seems  to  me,  that  the  nse  of  the  hot  blast  isdestined 
to  revolutionize  the  iron  manufacture.  The  diversity  in  the  accounts  of  its 
results  in  England  and  France  may  I  think  be  accounted  for,  without  im- 
peaching the  veracity  of  either  of  the  parties  in  the  controversy,  as  to  its 
real  value  and  influence  on  the  quality  of  the  iron.  B.  B.  H. 
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Observaliona  on  the  Maorptian  of  Gases  by  Water.    By  W.  H.  Goode, 
Hampden  Sydney  College,  Va. 
The  tables  of  the  absorption  of  gases  by  water  are  found  in  Dr.  Turner's 
•  chemistry,  page  16S;  one  of  which  is  given  by  Drs.  Dalton  and  Henry,  the 
other  by  M.  De  ^ussure. 

**One  hundred  cubic  inches  of  distilled  and  recently  boiled  water  at  the 
mean  temperature  and  pressure,  absorb  of 

Dalton  and  Henry.  Saassure. 

Sulphuretted  Hydrogen,  100  cubic  inches.  £53  cubic  inches. 

Carbonic  Acid,  100  106 

Nitrous  Oxide,  100  76 

OlefiantGas,  1^5  15.3 

Oxygen  SJ  6.5 

Carbonic  Oxide,  1.56  6.2 

Nitrogen,  1.56  4.1 

Hydrogen,  1.56  4.6 

The  estimate  of  Saussure,''  Dr.  Turner  remarks,  ^^is  in  general  too 
high.  That  of  Drs.  Dalton  and  Henry,  for  nitrous  oxide,  according  to  the 
experiments  of  Sir  H.  Davy,  is  considerably  beyond  the  truth." 

It  is  of  some  practical  as  well  as  theoretical  importance  to  determine  the 
actual  quantity  of  any  gas,  that  pure  water  deprived  of  the  atmospheric 
air  it  usually  contains,  will  absorb;  and  whether  the  absorption  of  gases  by 
water,  obeys  any  general  law. 

These  points  cannot  be  considered  as  settled,  when  the  numerical  results 
obtained  from  one  set  of  observations  so  far  exceed  those  obtained  from 
another.  The  disparity  between  the  tables  quoted  above,  is  such  as  to 
warrant  the  opinion  that  one,  and  perhaps  both  are  erroneous;  and  leads 
us  to  infer  that  the  methods  by  which  they  were  obtained  were  as  diverse  as 
the  tables  are  wide  of  a  coincidence. 

With  the  plan  of  manipulation  pursued  by  Drs.  Dalton  and  Henry,  to 
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obtitD  their  reffolts,  I  htre  bo  meaiM  of  becomiBg  acquftiDted.     That  of    ' 
SaoBtore  was  as  follows. 

A  flask,  ffiy  holding  250  cable  ceotimetres,  waa  fillad  orer  the  pneoaiatic 
trough  with  the  gas  to  be  absorbed,  and  held  inrerted  for  half  an  hour  an- 
der  the  water  of  the  trough,  that  it  might  acquire  the  temperatnre  of  this 
liquid,  which  ooght  to  be  nearlj  that  of  the  atmospheric  air.  The  month 
of  the  flask  was  then  closed  with  a  conical  ground  glass  stopper.  The 
weight  of  this  flask  empty  and  full  of  water  was  accnratelj  determtned. 

From  this  flask  about  a  sixth  portion  of  the  gas  was  poured  over  the 
mercurial  trough  into  a  receiver  filled  with  mercurj.  Tliis  portion  was 
then  poured  over  the  water  trough  into  a  flask,  n,  filled  with  water.  The 
weight  of  this  flask  before  and  after  the  introduction  of  the  gas  .cave  the 
volume  of  this  last.  This  volume  bein^  abstracted  from  that  in  die  flask, 
m,  originall  V,  gave  the  volume  of  gas  still  remaining  in  that  flask. 

Into  the  flask,  m,  a  quantity  of  distilled,  well  boiled,  water  waa  poared 
through  the  mercurj,  sufficient  to  expel  all  the  mercury  that  had  been  in* 
troduced  by  the  third  operation.  This  flask  was  then  closed  at  the  sorfaea 
of  the  mercury,  and  weighed.  This  gave  the  volame  of  water  introduced 
into  the  flask. 

The  gas  with  the  water  was  now  strongly  agitated  for  fifteen  minates,while 
the  flask  m  was  held  by  a  pair  of  pincers,  to  prevent  the  introdactioA  of 
heat  by  the  hand.  It  was  then  plunged  under  the  water  of  the  trough,  to 
bring  it  exactly  to  its  original  temperature,  opened  in  an  inverted  position 
and  closed  again  under  water.  Now  the  water  which  occupied  the  place  of 
the  gas  absorbed,  and  [or]  the  difference  between  the  weight  of  the  flask, 
m,  now  and  when  it  was  full  of  water  enabled  me  to  know  the  voluaore  of 
gas  absorbed.''    (Annals  of  Philosophy,  Vol.  VI,  p.  347.) 

This  method  of  obtaining  the  absorption  of  gases  by  water  appears  to  be 
liable  to  some  objections. 

The  capacity  of  the  flask,  m,  as  has  been  noticed  by  Dr.  Dalton,  (Annw 
Philos.  Vol.  VII,  p.  218.)  **was  ascertained  when  it  was  dry  within;  but 
when  filled  with  air  for  the  experiment,  it  was  wet  within,  and  consequent* 
ly  did  not  contain  as  much  air,  by  the  quantity  of  water  adhering  to  the 
glass." 

The  water  of  an  ordinary  pneumatic  trough,  is  scarcely  ever  of  the  same 
temperature  at  the  surface  and  at  a  few  inches  beneath;  by  contact  with 
the  atmosphere,  the  particles  on  the  surface  acquire  its  temperature,  which 
causes  them  to  become  lighter  than  those  below,  and  to  retain  their  places: 
the  nonconducting  material  of  which  pneumatic  troughs  are  usually  con- 
structed, preventing  the  particles  beneath  the  surface  from  suffering  those 
alternations  of  temperature  to  which  the  atmosphere  and  the  surface  of  the 
trough  are  subject. 

The  density  of  the  gas  in  the  flask,  m,  after  it  had  been  half  an  hour  un- 
der the  water  is  increased;  the  flask  will  then  hold  more  gas  than  it  held 
at  the  atmospheric  temperature. 

After  the  flask  is  placed  on  the  mercury  trough,  the  gas  in  passing  from 
the  temperature  of  the  water  to  that  of  the  atmosphere,  expands;  but  the 
removal  of  the  stopper  gives  it  an  opportunity  of  expanding,  without  afford- 
ing any  means  of  detecting  the  amount.  Consequently,  the  volume  of  gas 
in  m,  when  it  was  under  the  water,  was  less  than  the  volume  in  m  aud  n. 
This  is  due  to  the  expansion  occasioned  by  the  temperature  of  the  atmos- 
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pherei  which  is  higher  thtn  that  of  the  water  under  the  Burface  of  the  pneu- 
matic trough. 

After  agitating  the  gas  and  water,  the  flask  was  again  ^'plunged  under  the 
water  of  the  pneumatic  troueh  to  bring  it  exactly  to  its  original  tempera- 
ture." fiut  when  the  boiled  water  was  admitted  into  the  flask,  the  gas  la 
it  was  at  the  atmospheric  temperature,  and  not  at  the  temperature  of  the 
water  under  the  surface  of  the  pneumatic  trough,  which  ought  to  be,  sajs 
Saussure,  **nearly  that  of  the  atmospheric  air."  Consequently,  a  diminu- 
tion of  the  bulk  of  the  gas  took  place  when  the  flask  was  plunged  under 
the  water,  and  when  opened  a  quantity  of  water  entered  sufHcient  to  occu- 
py the. place  of  the  gas  absorbed,  and  the  diminution  of  bulk  occasioned  by 
lowering  its  temperature. 

These  sources  of  error  in  his  method  probably  militated  against  the  truth 
of  M.  de  Saussure^s  results. 

The  plan  adopted  to  obtain  the  results  given  below,  for  the  less  absorba- 
ble gases^  was  to  make  pure  and  boiled  water  absorb  as  much  gas  as  possi- 
ble by  agitating  it  in  contact  with  the  gas;  then  liberating  the  gas  from  a 
known  weight  of  this  water  by  boiling;  decanting  and  measuring  the  gas  so 
liberated  with  Hare's  eudiometer,  and  determining  its  bulk  by  the  weight  of 
an  equivalent  number  of  measures  of  distilled  water. 

A  globe  about  four  inches  in  diameter  was  fitted  with  a  cap  into  which 
a  stop-cock  was  screwed  air-tight^  the  other  end  of  the  stop-cock  screwing  in- 
to the  plate  of  the  air  pump;  a  small  tube  reaching  nearly  to  the  top  of  the 
globe,  was  cemented  into  that  end  of  the  stop-cock  intended  for  the  cap. 
This  tube  admitted  the  globe  to  be  exhausted  of  its  atmospheric  air  after  the 
boiled  water  was  poured  in. 

The  water  used  in  these  experiments  was  twice  distilled,  in  glass  vessels; 
first  over  the  sand  bath,  and  then  slowly  over  a  lamp.  After  being  well 
boiled,  a  small  portion  of  it  was  poured  into  the  globe  as  hot  as  could  be 
Tentured  without  endangering  the  cement  with  which  the  cap  was  fas- 
tened. The  globe  was  now  screwed  to  the  pump  plate,  exhausted,  and 
attached  to  a  jar  on  the  pneumatic  trough  containing  the  gas  to  be  tried,  by 
means  of  a  connecter  and  stop-cock,  cemented  into  the  top  of  the  jar.  By 
depressing  it  in  the  water  and  opening  the  stop-cocks,  the  globe  was  filled 
with  gas,  and  again  exhausted,  to  free  it  as  much  as  possible  from  any  at- 
mospheric air  that  might  have  remained  in  it  after  the  first  exhaustion. 

The  time  occupied  by  these  exhaustions  reduced  the  hot  water  originally 
put  in,  to  the  atmospheric  temperature. 

The  globe  was  then  replaced  on  the  jar  and  again  filled  with  the  gas; 
care  being  taken  that  it  should  remain  attached  to  the  jar  for  a  few  minutes, 
in  order  that  compensation  might  be  made  for  the  reduction  of  the  temper- 
ature of  the  gas  when  it  rushed  into  the  void;  and  that  the  level  of  the 
water  within  the  jar  should  coincide  with  the  level  of  that  in  the  pneu- 
matic trough. 

The  globe  was  then  detached  from  the  jar  and  agitated  briskly  for  fifteen 
minutes;  during  the  agitation  it  was  replaced  at  least  once  on  the  jar,  and 
gas  admitted  to  supply  the  place  of  any  that  might  have  been  absort>eil. 

Another  globe  about  an  inch  and  a  half  in  diameter,  with  a  neck  three 
inches  long  was  counterpoised,  and  a  portion  of  the  impregnated  water 
weighed  into  it,  after  the  agitation  ceased.  This  globe  was  then  iilled  with 
mercury  and  inverted  in  a  cup  of  that  fluid;  it  rested  on  a  ring  while  its 
mouth  'dipped  under  the  mercury  in  the  cup.  In  this  position  the  water 
which  occupied  the  highest  part  of  the  globe  was  boiled  by  means  of  a  small 
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v^ni  lamp,  the  gas  collecting  id  the  upper  part,  and  an  equal  bulk  of  mer* 
coy  Sowing  out  at  Its  mouth  into  the  cap,  and  as  soon  as  it  was  sofiBciently 
cool  to  be  handled  without  inconVenience,  it  was  taken  to  a  water  trough 
in  which  a  quantity  of  common  salt  had  been  dissolved  to  prevent  the  ab- 
sorption of  gases  by  the  water  decanted,  and  measured  with  Hare's  eadi- 
ooieter.  The  bulk  of  the  gas  thus  obtained  was  then  determined  by  the 
we^f  of  an  equal  number  of  measures  of  distilled  water. 

This  method  did  not  answer  with  carbonic  acid*  and  the  protoxide  of 
Bitrogen,  which  are  so  readily  absorbed  that  the  greater  portion  of  them 
liberated  by  boiling,  was  re-absorbed  before  they  could  be  decanted  and 
measQfed. 

These  gases  were  generated  in  graduated  tabes  filled  with  well  washed 
nercory  to  free  it  entirely  from  saline  matter;  and  after  a  known  volume  of 
pare  water  was  introduced,  the  tubes  were  left  undisturbed  for  twelve  or 
twenty  four  hours.  The  bulk  of  gas  exposed  to  the  water  in  the  gradua- 
ted tubes  was  corrected  for  the  mean  temperature  and  pressure.  Barome- 
tric pressure  exerted  no  influence  when  the  absorptions  were  performed  in 
tfae^Jobe;  but  the  bulk  of  gas  measured  at  the  trough  was  influenced  both 
by  temperature  and  pressure,  for  which  due  corrections  were  made. 

Care  was  taken  that  the  vessels  in  which  these  experiments  were  per- 
formed should  be  perfectly  clean,  and  entirely  free  from  grease,  or  saline 
natter.  Whenever  there  was  the  slightest  appearance  that  grease  had 
keo  communicated  from  the  cap  to  the  water  within  the  globe,  it  was  re- 
jected; the  globe  was  then  washed  in  a  hot  solution  of  potassa,  and  well  rinsed 
tlvee  or  four  times,  the  last  time  in  the  boiled  water  prepared  for  the  ex- 
periment The  mercury  with  which  the  tubes  were  filled,  was  well  washed, 
»d  drained  through  a  funnel  to  free  it  from  impurities. 

Precautiooa  were  also  taken  to  have  the  gases  perfectly  pure,  by  pas9- 
'^  them  through  such  solutions  as  would  take  up  the  impurities  sa^pecied 
te  be  Jo  (hem.  The  hydrogen  was  prepared  in  a  Woulfe^s  apparatus,  by 
the  action  of  sulphuric  acid  or  zinc,  and  passed  through  a  solution  of  cor- 
'nive  sublimate  and  potassa,  to  render  it  perfectly  pore.  The  carbonic 
eiide  was  prepared  from  sulphuric  and  oxalic  acids,  and  remained  twenty- 
four  boors  over  water  with  a  stick  of  potash  in  it,  supported  by  a  wire,  to 
^  it  entirely  from  carbonic  acid.  The  protoxide  of  nitrogen  was  passed 
l^fOQgh  water  to  free  it  from  nitrous  acid  and  nitrate  of  ammonia. 

With  these  precautions  the  following  results  have  been  obtained.  One 
''^■^d  Tolumes  of  water  at  the  mean  temperature  and  pressure  absorb, 

Hjdrogen,  1.82    Vols.  Oxygen,  3.01    Vols. 

Carbonic  Oxide,     1.92      *'  Nitrous  Oxide,    55.00       '^ 

Kitrogeo,  2.24      ^  Carbonic  Acid,  139.96       ** 

eM  handred  wolames  of  spring  water  give  ofi"  by  boiling  205  vols,  of  gas; 

^  the  same  qaaotity  of  pure  water  absorbs  by  agitation,  2.44  vols,  of  at- 

^    'eiicair. 
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Mnutes  of  the  Board  of  Managers. 

At  a  meeting  of  the  Board  of  MaoagerSy  held  at  the  Hall  of  the  lostitatey 
Janoarj  24th,  1838, 

Mr.  John  \Viegand  was  elected  Chainnafli  of  the  Board;  aod 

Meaars*  Johw  C.  Cr£88on,  and  Hbxrt  Troth,  Curators  for  the  eDsaiog 
year. 

At  a  neetiog  of  the  Board,  held  February  Slst,  the  Chairnao  oomioated 
the  staodiog  comniitteefl  agreeably  to  the  by-laws.  Od  motioo,  Alfrrd 
Langdon  Elwtn,  M.  D.  was  added  to  the  Committee  oo  the  Library; 
Messrs.  James  C.  Booth  and  Jacob  Peiroe  were  added  to  the  Committee 
on  the  Cabinet  of  Minerals;  and  Messrs.  Joseph  M.  Trumav,  Johx  M. 
OoDBN  and  Briton  Corliss  were  added  to  the  Committee  on  the  Ex- 
changei  when  the  committees  were  appointed  as  follows:-^ 

OntheUbrary. 

Henry  Troth,  Ckaimum.  J.  Henry  Bulkley, 

Isaac  Hays,  M.  D.  Alexander  M'Clurg, 

Thomas  Fletcher,  Robert  M*  Patterson, 

Isaac  P.  Morris,  Alfred  Langdon  Elwyo,  M.  D. 

On  the  CMnti  ofModeU, 

John  Agnew,  Chairman,  John  S.  Warner, 

John  Strathers,  'William  Hart  Carr, 

Isaac  P.  Morris,  John  Gilder, 

Andrew  M.  Eastwick,  William  D.  Parrish. 

On  the  Cabinet  of  Minerats. 

Isaiah  Lukens,  CAatrman.  Charles  B.  Trego, 

Samuel  Hufty,  Henry  D.  Rogers, 

Abraham  Miller,  James  C.  Booth, 

William  H.  Keating,  Jacob  Peirce. 

On  PubHcatume. 

Isaac  Hays,  M.  D.  Chairman.  John  C.  Cresson, 

Samuel  Y.  Merrick,  Robert  M.  Patterson. 

Matthias  W.  Baldwin, 

On  Premiums  and  Exhibitions. 

John  C.  Cresson,  Chairman,  Isaac  B.  Garrigiies, 

William  H.  Keating,  Alexander  M*Clurg, 

Alexander  Ferguson,  John  S.  Warner, 

Thomas  Fletcher,  John  Agnew* 

On  Instruction, 
Frederick  Fraley,  Chairman.  Charles  B.  Trego, 

John  Wiegand,  Henry  Troth, 

James  M.  Linnard,  Henry  D.  Rogers. 

Isaac  P.  Morris, 
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On  Manthfy  Meeiingi* 
Andrew  M.  Eastwiek,  Chaifnum.        WiUiam  Hart  Carr, 
Matthias  M.  Baldwin,  J.  Henrj  Bulkier, 

John  C.  CressoD^  William  D.  Parrfah. 

John  S.  Warner,  • 

On  the  Exchange. 

John  S.  Warner,  Chairman.  John  Gilder* 

John  Struthera,  Joseph  M.  Tmman, 

Andrew  M.  Eastwick,  John  M.  O^en, 

Isaac  B.  Garrigues,  Briton  Corlies. 

Manageri  of  the  Sinking  Fund. 

Samuel  Y.  Merrick,  Chairman.  Frederick  Fralej, 

Alexander  Ferguson. 

duditari, 

Isaac  B.  Garrigues.  WiUiam  Hart  Carr. 

On  Finance. 

WiUiam  H.  Keating,  Chairman.        Frederick  Fralej, 
Samuel  V.  Merrick,  Henrj  Troth, 

Alexander  Ferguson. 

(Extract  from  the  Minutes.) 


WiLUAM  HiMiLToir,  Actuoty. 


John  Wiboand,  Chairman, 


Mechanies^  Reerister. 

LIST  or  AMERICAIV   PATEITTS  WHICH   ISSUED   I  IT   JUNE,  1837. 

kVith  Remarks  and  Exemplijicaiio^is  by  the  Editor. 

111.  For  improvements  in  the  construction  of  Rail  Road  Cars; 
Gustavus  Plantou,  Administrator  of  Anthony  Plantou,  city  of  Philadel- 
phia, June  3. 

This  coDtrivaoce  exhibits  a  rail  road  car  upon  castors.  The  ruoniog 
wheels  are  to  be  grooved  to  embrace  both  sides  of  the  rail,  and  these 
wheels  are  embraced  between,  and  have  their  gudgeons  in,  two  cheeks  of 
metal,  which  unite  at  top,  forming  part  of  a  vertical  swivel  upon  which  the 
wheel,  with  its  embracing  cheeks  may  revolve  horizontally.  The  claim 
is  to  ^'  the  substitution  for  the  axle  now  in  use,  of  four  upright  pivot  stand- 
ards, as  above  described,  which  contain  the  wheels,  and  possess  the  power 
of  rotation;  also  their  mode  of  construction,  and  their  application  to  any 
form  of  car  or  locomotive  that  may  be  nsed  on  railroads.^' 

There  is  no  probability  that  a  car  upon  this  plan  will  ever  be  essayed, 
and  should  it  be,  we  are  convinced  that  its  career  would  end  there.  The 
idea  that  such  a  wheel  would  readily  adapt  itself  to  curvatures,  is  manifestly 
fallacious.  It  is  to  swivel  round  by  the  action  of  the  two  flanches  of  the 
wheel  upon  the  rail,  and  that  under  the  weight  of  the  car  and  its  burthen. 

112.  For  an  improved  mode  oi  Dipping  Loco  Foco  Matches;  John 
Hatfield,  StiUvirater,  Sarat(^a  county.  New  York,  June  3. 

15» 
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After  describing  the  nsaal  mode  of  dipping  the  matches  by  hand  into  the  ig- 
niting compoeltioDf  which  is  said  to  be  slow  and  inaccurate,  the  mode  in-^ 
vented  bj  the  patentee  is  described,  and  this  consists  in  talcing  a  tube,  or 
cap,  which  is  conical,  and  inserting  a  sufficient  number  of  matches,  to  fill 
the  mouth  of  it;  and  hold  themselves  in,  the  sulphured  ends  standing  out- 
wards. The  conical  form  of  the  tube  will  cause  the  points  of  the  matches 
to  stand  free  of  each  other,  and  when  made  even,  tbej  may  be  dipped  so 
that  the  composition  shall  just  cover  their  points.  The  claim  is  to  <*  the  use 
of  a  tube  with* a  funnel  shaped  or  diverging  mouth,  by  which  an  indefinite 
number  of  matches  may  be  held  and  dipped  at  once,  as  above  specified." 


113.  For  a  Machine  for  Making  and  Drying  Bricks;  James 
Hodges,  Anderson  District,  South  CaroliDa,  June  3. 

The  principal  novelty  in  this  machine  consists  in  a  furnace  for  drying 
the  bricks.  There  is  a  mixing  tube  for  the  clay,  in  which  a  shaft,  carrying 
knives  is,  made  to  revolve  in  the  usual  manner;  an  apparatus  of  elevators  is 
to  carry  the  clay  into  t|ie  mixing  tub,  which  is  also  to  be  supplied  with  water 
from  a  reservoir.  A  sieve  for  sanding  the  bricks,  and  a  revolving  brush 
for  oiling  the  moulds  also  form  a  part  of  the  appendages  to  the  machine. 
The  furnace,  above  spoken  of,  extends  the  whole  length  of  the  machine,  oa 
one  side  of  it.  A  railway  consisting  of  two  tracks  parallel  to  each  other, 
and  united  at  each  end  by  semicircular  rails,  forms  a  continuous  road  upon 
which  carriages,  which  receive  the  bricks  as  they  are  pressed,  traverae 
round;  this  railway  passes  through  a  kind  of  oven  in  the  furnace,  and  through 
this  therefore  the  bricks  are  made  to  pass.  Two  vertical  shafts  carry  chaio 
wheels,  around  which  an  endless  chain  passes  within  the  semicircular  ends 
of  the  railway,  and  to  this  chain  is  attached  the  carriages  with  the  moulded 
bricks. 

The  general  construction  and  operation  of  this  machine  is  sufficiently  ap- 
parent, but  the  particular  arrangement  of  some  of  the  individual  parts. Is  not 
clearly  made  known,  although  they  are  claimed  both  separately  and  in  com- 
bination; these  claims  consist  in  ^  the  form  of  the  moulds,  and  the  method 
of  drying  (he  bricks  by  causing  them  to  pass  through  a  heated  kiln,  on  a 
revolving  endless  chain,  over  ways,  instead  of  drying  them  in  the  usual 
manner;  also  the  method  of  oiling  the  moulds,  and  sanding  the  bricks.*' 

The  machine,  as  represented,  is  to  be  operated  by  horse  power,  and  it 
appears  th^t  the  moulding  and  pressing  are  to  be  carried  on  continuously; 
we  apprehend,  however,  that  under  the  arrangement  exhibited,  so  far  as  it 
can  be  understood,  there  will  be  found  practical  difficulties,  as  the  machine 
is  complex.  With  respect  tp  the  drying  we  are  entirely  at  fault,  as  it  ap- 
pears to  be  utterly  impossible  to  effect  this  in  the  way  described,  during  the 
time  the  bricks  are  being  made:  the  oven,  to  be  effective,  should,  we  think^ 
be  half  a  mile  long,  at  least. 

114.  For  improvements  in  Boilers  far  Generating  Steam;  James  J. 
Rush,  machinist,  Philadelphia,  June  3     (See  specification.) 

116.  For  improvements  in  Trusses  for  the  radical  cure  qf  Hernia  ^ 
Heber  Chase,  M.  D.,  city  of  Philadelphia,  June  10.  (See  Bibliogra- 
phical Notice,  p.  95.) 
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116.  For  ioiprovements  in  the  Machine/or  Planing  Boards;  Sam- 
uel Whitney,  Dunstable*  Hillaborough  county.  New  Hampdiire, 
June  a 

Id  this  machine  there  to  a  horizontal  plaDingf  wheel*  famished  with  caU 
ttn^  or  irons,  for  rooghiogand  finishiog  the  board.  The  boards  are  to  be 
M  ia  between,  aod  to  be  drawn  qd  by  rollers,  as  Id  most  other  piaoiog^ma- 
chines.  The  claims,  necessarily,  are  restricted  to  the  particular  manner  in 
whicli  the  respect!? e  parts  are  combioed  together,  and  made  to  operate. 
UpoD  the  face  of  the  thing  there  is  not  any  superiority  in  this  over  the  ma- 
cbiaes  which  have  preceded  it;  bat  of  this  It  might  be  unfair  to  pronounce 
a  definite  jadgment  from  a  drawing  and  description  only. 

117.  For  an  improvement  in  the  Cotton  Press;  Gideon  Fitz,  Qinton, 
Hinds  county^  Mississippi^  June  10. 

The  claim  in  this  press  is  'Mhe  mode  of  connecting  the  screw  with  the 
cotton  box,  by  placing  the  nut  of  the  screw  under  the  box,  on  a  sill,  or 
alls,  which  sill  or  sills  may  be  let  into  the  ground  in  a  horizontal  manner, 
aod  be  covered  over  with .  earth  a  few  inches  deep^  to  admit  the  horse  or 
team  which  carries  the  lever  round,  to  pass  over  the  sill  or  sills."  In  this 
press  the  inner  end  of  the  sweep  rests  on  a  collar  and  forms  the  not  of  the 
screw,  which  as  it  is  carried  round,  causes  the  screw  and  the  follower 
which  is  attached  to  its  upper  end,  to  rise  without  revolving,  and  to  press 
the  cotton  in  the  cotton  box  situated  above  it. 


118.  For  an  improved  Machine  for  separating  Wild  PeaSj  or 
other  round  seeds  from  grain;  Lester  Butler,  Cobleskill,  Schoharie 
county,  New  York,  June  3. 

This  machine  consists  mainly  of  a  .wheel,  or  round  table,  which  is  made  to 
revolve  horizontally.  Its  surface  is  dishing,  or  inclines  towards  the  centre, 
where  it  is  open  for  the  round  seeds  to  fall  throogh  it  into  a  receiver  ex« 
teoding  under  the  opening.  The  seed  to  be  cleaned  is  put  into  a  hopper 
famished  with  a  shoe,  and  the  grain  falls  down  nearly  on  to  the  middle  of 
the  ioclined  rim,  which  is  kept  revolving  by  its  shaft.  There  is  a  contrivance 
for  agitating  the  seed  as  it  passes  round,  and  from  the  inclination  of  the  rim, 
the  roaod  seeds  pass  towards,  and  fall  throogh,  the  open  centre.  The 
wheat,  or  other  elongated  grain,  is  carried  by  revolving  brushes,  to  the  peri- 
phery of  the  wheel,  where  it  falls  into  a  separate  receiver  prepared  for  it. 

The  claim  is  to  *'  the  principle  of  separating  round  seeds  from  the  grain, 
by  a  horizontal  inclined  wheel,  projected  in  such  a  manner  as  to  admit  the 
revolution  of  the  wheel,  or  plane*  a  separation  of  the  round  seed  from 
grain,  and  the  process  of  raking  the  deposit  of  the  hopper,  and  gathering 
the  grain  aAer  being  cleansed.  Into  a  receiver  attached  to  the  machioery.*' 

The  specification  of  this  patent  is  very  far  from  being  a  model  for  such 
ioitroments,  as  it  is  very  deficient  in  clearness. 

119.  For  improvements  in  the  Machine  for  sawing  Clapboards; 
Samuel  Goss,  Milford,  Hillsborough  county,  New  Hampshire,  June  3. 

**The  applicant  claims  no  part  of  said  machine  as  new,  excepting  the 
guide,  as  specified,  connected  with  the  screw  gauges,  and  the  sheff  moved 
by  the  arm,  for  sawing  clapboards.''  The  guide  and  shelf  spoken  of  con* 
stitute  the  machinery  for  canting  the  bolt  at  every  cut,  so  that  a  circular  saw 
may  alternately  cut  a  thin  and  thick  edge. 
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120.  For  an  improvemeDt  in  the  Machine  for  Sawing  SAinglesf 
Samuel  Goes,  Miliord,  Hillsborough  county.  New  Hampshire^  June  3. 

The  claim  in  this,  as  Id  the  clapboard  machine,  is  to  ^<  the  guide  moving 
on  a  pivot,  as  specified,  and  connected  with  the  arms  and  screw  gauges,  for 
Sawing  shingles.^'  The  principle  of  action  is  analagous  to  that  of  the  last 
machine,  with  this  difference,  that  the  tilting  of  the  bolt  is  endwise. 

121.  For  an  improvement  in  the  Process  of  Leaching  Jishes;  Gar- 
ret Clement,  Canadaigua,  Ontario  county,  New  York,  June  10.  (See 
specification.) 

122.  For  a  Machine  for  breaking  and  softening  Hides ^  Skins 
and  Leather;  Eli  Kendall,  Newton,  Middlesex  county,  Connecticut, 
June  10. 

The  skins  are  made  to  pass  over  a  large  roller,  to  which  they  are  con- 
fined, and  on  which  tbey  are  carred  forward  regularly  by  means  of  a  feed 
roller  which  presses  upon  it.  The  breaking  and  softening  is  effected  by 
means  of  elasfic  knives  set  spirally  aroond  a  third  roller,  revolving  above 
that  first  named.  The  claim  is  to  ^*  the  spring  or  elastic  breakers  constructed 
and  applied  to  the  machine  for  breaking  and  softening  hides,  sicins,  and 
leather  as  above  described.^' 

123.  For  an  improvement  in  the  mode  of  Making  a  Batting,  or  Web^ 
for  Hat  Bodies;  Thomas  Blanchard,  city  of  New  York,  June  14. 

The  claim  made  by  the  patentee  will  afford  a  good  general  Idea  of  the 
operation  of  the  above  named  machine;  its  particular  construction  cannot  be 
given  without  the  drawings.  The  fancy,  and  other  rollers  are  employed 
to  prepare  the  for,  in  the  same  manner  as  in  some  other  machines.  And 
the  patentee  says  that  ^Mhe  quick  fancy  that  throws  the  fur  from  the  doffer 
will  raise  a  sufficient  current  of  air  by  its  rapid  motion  to  carry  the  fur  to  the 
roller,  with  the  assistance  of  the  draught  of  the  fan.  1  do  not  claim  the 
fan  as  my  invention,  nor  the  wire  vellum  apron,  nor  any  part  separately. 
But  I  do  claim  as  my  improvement,  or  invention,  the  forming  of  a  batt  or 
web,  of  fur  by  throwing  the  fur  into  a  chamber,  and  depositing  it  on  an 
endless  web  of  wire  cloth,  or  vellum,  revolving  around  two  extended  roll- 
ers, and  by  exhausting  said  chamber  of  air  by  a  revolving  fan  on  the  other 
side  of  said  chamber;  the  air  passing  through  the  wire  cloth  deposits  the  fur 
upon  it,  and  draws  it  tight  upon  the  wire  cloth,  at  the  same  lime  the  wire 
cloth  is  performing  its  progressive  motion,  and  carries  the  fur  under  a  vi- 
brating roller  which  hardens  it  to  a  sufficient  tenacity  to  be  handled  and 
formed  into  hat  bodies,  or  used  for  naps;  and  the  arrangement  and  combi. 
nation  of  the  above  machinery,  and  parts  of  machinery,  in  the  manner  de- 
scribed and  set  forth,  and  for  the  purposes  aforesaid." 

124.  For  a  Stove  for  heating  Irons  for  Hatters,  Tailors,  ^*c.;  Bar- 
tholomew  W.  Taber,  Falmouth,  Barnstable  county,  Massachusetts, 
June  10.     ("See  specification.) 

125.  For  an  improvement  in  the  method  of  Protecting  Timber 
from  destruction  by  Worms  and  Dry  Hot;  August  Gotthilff,  City 
of  New  York,  June  14.    (See  specification.) 
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120.  For  an  mprovement  in  the  Plough;  Bancroft  Woodcock, 
Mount  Pleasant,  Westmoreland  county,  Pennsylvania,  June  14. 

The  otimerom  patents  for  ploughs  hardly  admit  of  any  other  novelty 
thm  some  partlcalar  mode  of  constnictmg  certaio  parts,  so  as  to  render  their 
reoewal  easy  as  they  wear  oat,  or  of  putting  the  respecti?e  parts  together. 
The  claims  made  by  Mr.  Woodcock  are  **  with  reference  to  the  share,  the 
makiog  it  with  plane  sorfaces  instead  of  carved  ones;  continaiog  such  sor* 
faces  to  the  shoulder  on  each  side,  so  as  to  leave  the  metal  throughout  so 
this  that  when  it  wears  off  by  use,  the  share  will  still  present  a  thin  edge 
to  the  ground,  Alto  the  reversing  cotter  received  into  a  recess  on  the  land  / 
Bide,  and  capable  of  having  either  of  its  edges  presented  forward,  so  as  to 
form  the  catting  edge  of  the  plough,  and  secured  in  its  place  on  the  land 
Fide  by  a  wedge,  or  wedges,  or  in  any  other  manner  which  may  be  pre- 
knei  Likewise  the  mode  of  forming  the  renewable  point  as  specifically 
setfortL" 

127.  For  improvements  in  the  Machine  for  Breaking  Hemp  and 
Flax;  John  Warren,  Westbrook,  Cumberland  county,  Maine,  June  14. 

This  is  an  ingeniodsly  contrived  machine,  and  it  has  been  preceded  by 
several  others,  meriting  the  same  character^  but  none  of  which  have  been 
foQod  to  operate  advaotageoasly  in  continued  use.  In  this  machine  the 
bemp  or  flax  Is  held  in  a  clamp,  from  which  it  bangs  down  vertically,  there 
being  the  necessary  contrivance  to  allow  it  to  be  raised  up  and  down,  as  it 
is  fed  between  breakers  which  slide  horizontally,  the  sbts  on  one  passing 
between  those  of  the  other. 

The  claim  is  to  the  *^  manner  of  constroctipg  a  machine  for  breaking 
hemp  and  flax,  as  described;  that  is  to  say,  with  a  movable  brake  acting 
horizontally  upon  a  stationary  brake,  by  means  of  cranks  or  other  aoalagous 
contrivance,  with  metal  or  other  blades  attached  to  them,  and  operating  in 
the  manner  eet  forth.  Also  the  arrangement  of  the  damp,  and  other  parts 
of  the  feeding  apparatus  by  which  they  are  adapted  to  operate  in  conjunc- 
UoD  with  the  said  horizonUl  brakes." 


128.  For  an  improvement  in  the  Machine /or  Breaking  and  Dreee" 
ing  Flax  and  Hempf  Harvey  Lull,  Ithica,  Tompkins  county,  New 
York,  June  14.    ("See  specification.) 

•        ■  • 

120.  For  an  improvement  in  Jinthraeite  Coal  Stooea;  Aaron  O* 
Price,  Newark,  Essex  county,  New  Jersey,  June  14. 

The  main  feature  of  novelty  in  this  stove,  or  grate,  is  the  enclosing  an 
open  fire  place  by  transparent  doors,  which  may  be  made  to  open  or  to 
slide  laterally. 

'^The  principle  claimed  by  me  as  original  is  the  substitution  of  an  open 
frate  in  a  mica  or  glass  case,  instead  of  a  furnace,  or  pot  to  contain  the  coal* 
The  advantage  of  my  principle  is  the  whole  fire  bemg  visible,  giving  a 
beaatifel  and  pleasant  light,  and  the  beat  radiated  without  obstruction, 
making  It  as  safe  as  any  close  stove,  with  the  advantage  of  an  open  grate*'* 
NotwIthsUnding  all  the  advantages  set  forth, 'we  do  not  believe  that  this 
stove  Is  destined  to  go  into  extensive  use. 
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180.  For  imDrovements  in  Harness  for  Horses  in  Shafts;  Robert 
Beale,  city  of  Washington,  June  16. 

This  haniess  is  so  constructed*  that  the  driver  can  very  readily  disengage 
the  horse,  leaving  him  untrammelled,  and  freeing  him  entirely  from  the 
carriage.  The  claim  made  is  to  ^*  the  mode  of  coDStructiog  the  apparatus 
described,  by  means  of  which  the  two  halves  of  the  back  band,  or  saddle 
tug  are  connected  together,  and  instantaneously  disengaged,  so  as  to  free 
the  horse  from  the  shafts  of  the  carriage;  in* combination  therewith  I  also 
claim  the  manner  herein  set  forth  of  causing  the  horse  to  draw  by  means  of 
what  I  have  denominated  a  tug  plate,  and  trace  staple,  constructed  and 
operating  substantially  in  the  manner  herein  shown." 

The  apparatus  described  is  simple,  and  would  be  efficient;  but  experience 
proves  that  no  device  of  the  kind  will  go  into  general  use;  when  first  ex- 
hibited,  persons  are  pleased  with  them,  but  riders  do  not  Intend  to  be  run 
away  with,  or  to  carry  with  them  a  perpetual  memento  that  they  are  lia- 
ble to  this  accident;  and  even  when  this  does  occur,  there  would  frequently 
be  more  danger  in  suddenly  disengaging  the  horse,  than  in  taking  the  risk 
of  keeping  him  in  the  shafts. 

131.  For  an  improvment  in  Capstans  for  Ships^  and  for  other  pur- 
poses; Increase  Wilson  and  Francis  Beckwitb,  New  London,  G)nnec- 
ticuty  June  15. 

This  capstan  has  two  vertical  barrels,  instead  of  one,  and  these  are  about 
a  foot  in  diameter,  and  placed  six  inches  apart  At  their  upper  and  lower 
ends  they  are  to  be  geared  together  by  cog  wheels,  to  insure  their  uniform 
action.  The  head  of  one  projects  up,  as  usual,  to  receive  the  levers,  or 
handspikes,  by  which  they  are  to  be  turned.  A  number  of  grooves  or 
scores,  is  cut  round  each  barrel  to  receive  the  rope,  which  Is  to  go  round 
the  two,  crossing  between  them.  ^^  The  size  of  the  barrels,  wheels,  and 
scores,  as  also  their  number,  may  be  varied,  and  also  the  materials  of  which 
they  may  be  made.  What  we  claim,  therefore,  as  our  invention,  and  de- 
sire to  secure  by  letters  patent,  is  the  combinationy  as  before  described,  of 
two  barrels  with  wheels,  scores,  and  ropes  so  arranged  as  to  receive  the 
rope  uniformly  on  to  one  end  of  the  barrels,  and  conduct  it  steadily  on  and 
off  the  other,  as  specified.'' 

132.  For  an  improvement  in  the  Machine  J  or  Scraping  Hides  $ 
Reuben  Sbailor,  Haddam,  Middlesex  county,  Connecticut,  June  19. 

The  claim  is  to  <*  the  combination  and  arrangement  of  the  several  parts 
of  the  machine  for  scraping  hides,  as  set  forth,  by  which  the  scraping  is 
performed  by  placing  the  hides  on  the  surface  of  a  revolving  cylinder,  and 
causing  a  frame  containing  several  knives,  or  scrapers,  to  move  by  common 
band  or  cog  gearing,  backward  and  forward  over  the  hides,  at  right  angles 
to  the  motion  of  the  cylinders,  by  which  they  are  thoroughly  scraped  ia 
every  part;  the  knives,  or  scrapers,  having  also  an  alternate  vertical  move- 
ment, caused  by  the  vibrating  lever,  or  beam  with  a  wheel  in  each  end 
passing  over  inclined  planes  near  each  end  of  the  frame." 

133.  For  an  improvement  in  the  process  o(  Divesting  Caoutchouc 
qfits  adhesive  properties,  ^c;  Charles  Goodyear,  cily  of  New  York^ 
June  17.    (See  specification.) 
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134.  For  an  improvement  in  the  eonfltruction  of  Mopheads,  and  the 
mode  of  securing  them  upon  handles^  Jacob  Howe,  Worcester,  Wor- 
cester county,  Massachusetts,  June  15. 

The  bead  which  is  to  hold  the  materials  which  are  to  form  the  mop,  con- 
sists of  two  parallel  bars,  which,  by  means  of  a  screw  that  passes  Into  the 
handle,  may  bedrawn  together  so  as  to  hold  the  cloth,  or  other  material. 

135.  For  a  Machine  for  cutting'  Dye  Wood;  Lucilius  H.  Moseley, 
Poughkeepsie,  Dutchess  county,  New  York,  June  22. 

A  vertical  shaft  is  made  to  revolve  by  means  of  bevil  gear,  or  otherwise, 
the  apper  end  of  this  shaft  carries  a  conical  cap  of  cast  iron,  the  apex  being 
doivDwards,  and  the  mouth  sufficiently  large  to  receive  the  ends  of  such 
staff  as  is  to  be  cut*  One  or  more  knives  are  to  be  6xed  in  the  cup,  ex- 
tended  from  the  bottom  to  the  top,  and  the  log  of  wood  is  clamped  in  a 
sliding  gate  above  the  cup,  so  that  the  wood  will  descend  by  its  own  gra- 
vity. When  small  pieces  are  to  be  cot,  which  cannot  be  held  in  the  clamp, 
they  are  put  into  the  cup,  and  are  prevented  from  revolving  with  it  by 
means  of  a  stationary  division  piece  to  be  affixed  to  the  machine  for  that 
purpose.  The  claim  Is  to  ^^  the  employment  of  a  hollow  conical  cup  to 
carry  the  cotters,  in  the  manner  set  forth;  and  also  to  the  using  in  such  a 
Clip,  a  check,  or  division  piece,  by  which  the  smaller  pieces  of  stuff  may  be 
cm,*' 


136.  For  Mills  for  grinding  Coffee  and  other  substances;  Hiram 
Twiss,  Meriden,  New  Haven  county,  Connecticut,  June  19. 

This  mill  has  a  cylindrical  nut,  which  revolves  in  a  hollow  cylindrical 
case,  to  which  there  are  appended  several  contrivances  alluded  to  in  the 
claim,  such  as  a  cleaning  cylinder,  and  a  cracker,  neither  of  which  will  be 
here  described,  and  we  think  them  of  but  little  value,  whilst  they  render 
the  machine  unnecessarily  complex.  There  are  but  few  articles  of  do- 
mestic economy  the  office  of  which  is  better  performed  than  that  ot  the  or- 
dinary coffee  mill,  leaving  little  to  be  desired  excepting  in  the  human  ma- 
chine, by  the  aid  of  which  the  berry  is  to  be  roasted,  and  the  beverage 
prepared. 

137.  For  improvments  in  the  instrument  for  Extracting  Hair  from 
Skins;  Edward  Flint,  city  of  New  York,  June  30. 

The  patentee  denominates  this  instrument  a  clamp  fur  knife,  and  claims 
"  the  combination  and  arrangement  of  the  clamp  with  the  cushion  and 
blade,  confined  and  operated  by  means  of  a  spring,  hinge,  or  pivot,  or  oth- 
erwise, and  together  forming  substantially,  in  the  manner  described,  a  new 
band  instrument,  knife,  or  pincers,  for  extracting  hairs  from  fur  skins. '^ 
Although  this  instrument  cannot  be  called  complex,  it  cannot  be  readily  de- 
scribed without  giving  a  greater  space  than  is  thought  proper  to  an  article 
in  which  bat  few  wodd  feel  an  interest. 


138.  For  improvements  in  Managing  Saccharine^  Vinous^  and 
*^cetous  Fermentation;  John  J.  C.  Sheridan,  city  of  London,  a  sub- 
ject of  the  King  of  Great  Britain,  June  30. 

The  specification  of  this  patent  is  of  great  length;  we  intend,  therefore, 
hereafter,  to  prepare  an  abstract  of  it,  furnishing  all  the  details,  so  far  as  they 
may  be  necessary  to  make  the  nature  and  merits  of  the  process  known. 
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130.  For  an  improvment  in  Lamps  for  lAghting  Bauaet;  Samuel 
Kttst,  citj  of  New  York,  June  30. 

The  metallic  stoppel  of  this  lamp  is  groaDd  so  as  to  fit  ioto  the  neck  of 
a  glass  lamp,  passing  id  like  a  cork,  or  rather  like  the  groood  stopper  of  a 
decaDler;  thas  aToiding  the  troublesome  sppeodage  of  a  screw,  or  the  im- 
perfect device  of  a  cork.  The  wick  in  this  lamp  is  to  be  raised  by  a  roller, 
as  in  Mr.  Rust's  other  lamps.  We  have  them  in  use,  and  find  them  excel- 
lent.    The  claim  is  to  the  grinding  in  of  the  stopple,  as  described. 

140.  For  improvments  in  the  Machine  for  Morticing  Timber;  Tho- 
mas H.  Hoskins,  Springfield,  Clark  county,  Ohio,  June  30. 

The  bed  of  this  machine  Is  an  inclined  plane,  the  chisels  working  in  this 
direction  instead  of  vertically,  as  in  other  morticing  machines.  There  is 
also  considerable  peculiarity  in  its  construction  in  other  respects,  which 
cannot  be  understood  withoutthe  drawing.  The  claim  is  to  ^  the  general 
arrangement  and  combination  of  the  operating  parts  thereof,  as  peculiar  io 
their  character;  that  is  to  say,  the  arrangement  of  the  wedge  formed  pieces, 
by  which,  and  their  connection  with  the  treadle,  the  mortice  chisel  is  made 
to  traverse  backward  and  forward  on  an  inclined  plane,  together  with  the 
arrangement  of  the  straps,  weights  and  screws,  for  moving  the  traverse 
bar." 


141.  For  improvements  in  Lamps  and  Lamp  Torches;  Jeremiah 
Marling,  Boston,  Massachusetts,  June  30. 

The  drawing  represents  a  swinging  lamp,  or  torch,  such  as  is  used  by  our 
firemen.  The  burner,  or  tube,  for  containing  the  wick,  is  surmounted  at 
its  lower  end  by  a  cup  into  which  any  superfluous  oil  may  flow  from  the 
wick,  and  thence  through  holes  leading  into  the  body  of  the  lamp.  The 
purpose  answered  by  this  cup,  and  the  holes  above  spoken  of,  Is  the  same 
with  the  analogous  contrivance  in  our  common  lamps,  where  the  stopple 
is  made  dishing,  and  there  is  a  hole  for  ventilation,  and  to  allow  the  waste 
oil  to  return  in  the  lamp.  The  claim  is  to  *^  the  said  improvement  as  above 
described,  for  the  purpose  set  forth.^' 

142.  For  an  improvement  in  the  Open  Fireplace^  or  Cfrate;  Roger 
M.  Sherman,  Fairfield,  Fairfield  county,  Connecticut,  June  30. 

The  heated  air  from  th^  fire  is  to  circulate  through  several  rectangu- 
lar flat  boxes,  called  radiators,  and  connected  together  by  flues.  There  is 
nothing  very  peculiar  in  the  general  arrangement,  but  still  the  form  of  the 
apparatus  differs  sufficiently  from  that  of  some  others  constructed  for  the 
same  purpose,  to  justify  the  grant  of  a  patent.  The  claim  is  to  <*  the  com- 
bination of  the  open  fireplace  with  the  radiators  placed  over  it  horizontally, 
connected  by  several  flues  with  the  chamber,  and  with  each  other,  as  de- 
scribed." 


143.  For  an  improvement  in  cast  iron  Press  Cases  for  Tobacco^ 
Granville  D.  Allen,  Richmond,  Virginia,  June  30. 

This  press  case  is  a  cast  iron  box,  within  which  the  box  Into  which  the 
tobacco  is  to  be  prized,  is  enclosed,  and  fits  it  closely.  The  press  case  baa 
ilanches,  or  ears,  at  its  corners,  to  receive  screw  bolts,  which  keep  it  firmly 
together,  and  allow  it  to  be  taken  apart  for  the  removal  of  one  box,  and  the 
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hwertion  of  another*  The  claim  is  to  <<  the  press  case  with  diagooat  flaodfees, 
or  ears,  connected  by  screws,  or  key  bolts/* 

147.  For  an  improvement  in  Constructing  the  Frame  Ufork  of  a 
Portable  Horse  Power;  John  A.  Nelson  and  J»  P.  Ross,  Lewisburg, 
Union  county,  Pennsylvania,  June  30. 

The  frame  work,  for  a  horse  power,  above  alluded  to,  is  believed  by  the 
patentees  to  be  peculiarly  firm  and  compact;  they  ^  claim  the  coostroctiDg  it 
with  the  sill  and  cap  pieces  crossed  in  tlie  maDaer  described,  and  connected 
together  by  upright  posts,  with  girths  to  brace  them  and  to  sustain  the 
gearing;  the  whole  combined  together  substantially  in  the  manner  set 
forth." 


SpEcirioATioNs  OF  AMsaioAjT  Patkhts. 


Mstraei  of  the  Specification  of  a  Patent  for  improvements  in  bMers  for 
generating  steam  for  Steam  Engines;  granted  to  Jambs  J.  Rush,  eHy 
af  PhUadetptua^  June  Srd,  1837. 

The  general  principle  upon  which  I  construct  my  boilers  Is  that  of  com- 
bining together  two,  three,  or  more  sections  of  cylinders,  in  lieu  of  two,  or 
more,  perfect  cylinders,  placed  side  by  side;  such  sections  of  cylinders  having 
tubes  within  them,  constructed  and  operating  in  the  manner  of  those  ordi- 
narily used  in  locomotive  steam  engines.  The  accompanying  sketch  is  a 
cross  section  of  two  such  cylindrical  sections  united  together,  by  rivets  or 
bolts,  a,  a«  and  to  the  diaphragm,  or  plate,  6,  6,  extending  the  whole  length 
of  tbe  boilers.  The  cylindrical  parts  of  such  a  boiler  may  be  three  feet 
six  inches  in  diameter,  and  their  conjugate  diameters  sic  feet,  more  or 
leas.  Such  boilers  do  not  differ  in  the  general  mode  of  arranging  the  tubes 
for  the  passage  of  heat,  from  (hose  in  general  use.  I  intend  in  general,  to 
sormonnt  these  boilers  by  steam  chambers,  which  steam  chambers,  how- 
ever, 1  do  not  claim  as  constituting  any  part  of  my  invention.  Three  or 
more  sectional  cylindrical  boilers  may  be  connected  together  in  the  same 
way,  with  the  former.  The  combining  together  of  boilers  consisting  of 
sec'tJuos  of  cylinders,  as  herein  described,  constitutes  my  first  Improve- 
ment. 


My  second  improvement  consists  in  the  using  of  sheets  of  wove  wire,  or 
wire  gauze,  of  a  fine  texture,  similar  to  that  employed  in  bolting  machines, 
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to  prereot  the  risiDg  of  the  water  into  the  steam  cbamber«  and  the  coDse- 
qoent  throwing  of  a  quantity  thereof,  into  the  cylinder,  intermingled  with 
the  steam.  For  this  purpose  I  stretch  sheets  of  wire  gauze  upon  suitable 
frames,  which  frames  are  allowed  to  float  upon  the  surface  of  the  water  in 
the  boilers;  or  I  stretch  such  sheets  of  wire  gauze  across  the  tubes  which 
connect  the  boiler,  with  the  steam  chambers,  or  1  place  them  in  any  other 
manner  which  con?enience  or  the  particular  construction  of  the  boiler  may 
suggest,  so  that  the  sheet,  or  sheets  may  be  interposed  between  the  water 
in  the  boiler,  and  the  steam  chamber,  or  reservoir;  where  it  will  have  the 
effect  of  breaking  the  rising  bubbles,  and  of  separating  the  water  and  steam 
from  each  other. 

I  am  aware  that  wisps,  or  tangles  of  wire  have  been  placed  in  steam 
pipes,  with  a  view  to  the  obtaining  of  the  end  proposed  by  me,  but  my  plan 
of  interposing  a  sheet  of  wire  gauze,  just  above  the  surface  of  the  water, 
which  1  have  tound  to  answer  the  intended  purpose  in  the  most  perfect 
manner,  is,  as  I  believe,  essentially  new. 

What  I  claim  as  constituting  my  improvements  in  boilers  for  the  gen- 
erating of  steam  is,  first,  the  combining  together  of  two,  three,  or  more 
boilers  in  cylindrical  sections,  in  the  manner,  or  upon  the  principles  herein 
fully  set  torth;  and,  secondly,  the  placing  of  a  sheet  of  wire  guaze,  or  wove 
wire,  at  or  near  the  surface  of  the  water  in  steam  boilers,  substantially  in 
the  manner,  and  for  the  purpose  above  made  known  and  described. 

James  J.  Rush, 


i^ecificaiion  of  a  Patent  for  a  new  method  of  leaching  aeheafor  manufactU" 
ring  Pota»het$  granted  to  Garret  Clement,  Canandaigua^  Ontario  eoun" 
/y.  New  Fork,  Jwne  10/A,  1837. 

Let  the  Leach  be  set  in  the  usual  manner  and  of  such  size  as  is  found 
convenient;  but  the  size  most  approved,  is  such  as  to  contain  ten  bushels  of 
ashes. 

In  filling  the  leach,  spread  on  the  bottom  one  bushel  of  slaked  lime,  and 
in  the  centre  of  the  leach,  place  a  small  quantity,  about  three  quarts,  of 
unslaked  lime,  then  put  in  five  bushels  of  ashes,  and  on  the  ashes  pour  fifty 
gallons  of  boiling  hot  lime-water;  next  place  in  the  centre  of  the  leach  one 
peck  of  unslaked  lime,  heated  in  the  arch  to  a  red  heat,  and  on  the  lime 
place  half  a  bushel  of  ashes  taken  hot  from  the  arch;  next  put  in  five  bushels 
of  ashes,  and  on  this  pour  hot  lime  water  until  the  leach' begins  to  ruo. 
And  as  soon  as  the  hot  water  has  run  down  in  the  ashes,  put  on  cold  water 
as  much  as  is  necessary. 

What  1  claim  as  a  new  invention  in  this  specification,  and  for  which  I  wiah 
to  secure  Letters  Patent,  is  the  use  oi  hot  unslaked  lime  and  hot  ashes, 
and  the  manner  of  disposing  of  them  in  setting  up  the  leach,  by  means  of 
which  a  degree  of  heat  is  produced  and  continued  in  the  leach  greater  tbao 
can  be  secured  by  any  other  known  means,  and  in  this  manner  a  leach  is 
run  down  in  six  Jiours,  being  a  shorter  time,  and  the  strength  of  the  ashes 
more  fully  extracted,  than  by  any  other  known  method. 

Garret  Clehert. 

Remarks  by  the  Editor^^We  are  really  at  a  loss  to  discover  the  rationale 
of  the  operation  of  heated  unslaked  lime,  as  above  used  in  the  manufacta- 
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ring  of  Potash.  Tbe  heat  may,  ondoobtedlj,  facilitate  the  procen,  but 
to  afford  this,  unslaked  lime  is  certainly  not  necessarj;  heat  has,  in  fact,  been 
applied  by  others  as  fnllj  as  it  is  proposed  to  be  applied  in  the  foregoing 
process. 


^pedficaiim  of  a  Patent  for  a  Stove  Jor  heating  ironefor  the  u$e  oj  Hattere^ 

Tailors,  ^c;  gf  anted  to  Bartholomew  W.  Tabcr,  Falmouth^  Banutar 

ble  county^  Maeeaehueettt^  June  10/A,  1837. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Bartholomew  W.Ta- 
ber  of  Falmonth,  in  the  coooty  of  Barnstable,  and  State  of  Massachusetts, 
have  inrented  an  improred  stove  for  beating  irons  for  the  use  of  Tailors, 
Hatters,  &c.,  and  I  do  hereby  declare  that  tbe  following  is  a  fall  and  exact 
description  thereof. 

This  stove  is  intended  to  be  used  with  anthracite  as  fuel,  but  other  kinds 
majr  be  burnt  in  it.  The  most  convenient  form  is  rectangular,  the  plates 
being.  In  general,  of  cast  iron,  and  put  together  in  the  usual  manner.  The 
fuel  is  contained  in  a  grate  with  front  and  bottom  bars  such  as  are  common- 
ly employed  in  open  fire  places,  and  frequently  in  close  stores,  there  being 
a  door  in  front  by  which  the  grate  may  be  enclosed,  and  another  abore  it 
for  replenishing  the  fire.  Tbe  receptacles  for  the  irons  to  be  heated  are 
at  each  side  of  the  fire,  and  consist  of  small  compartments,  like  ovens, 
which  are  closed  by  doors  that  slide  up  and  down;  each  of  these  compart- 
ments most  be  sufficiently  long  and  deep  to  contain  tbe  goose,  or  pressing 
iron,  which  is  to  be  laid  upon  its  side  within  it,  the  handle  standing  out,  so 
that  when  a  door  or  shutter  which  closes  the  compartment  is  slid  down, 
the  handle  ef  the  iron  is  without,  exposed  to  the  air,  there  being  two  notch- 
es in  tfie  lower  edges  of  each  of  these  sliding  shutters,  to  allow  it  to  close 
over  the  two  ends  of  the  handle. 

The  distioguishing  feature  of  this  store,  as  applied  to  the  heating  of  irons 
is,  that  the  irons  are  exposed  to  the  direct  action  of  the  fire,  there  being 
bars  at  each  end  of  the  grate,  which  bars  constitute  tbe  division  between 
the  fire  and  the  compartments,  so  that  the  faces  of  the  contained  irons  are 
exposed  to  it,  as  they  would  be  if  exposed  against  tbe  front  bars  of  an 
open  grate,  whilst,  at  the  same  time,  they  are  confined  within  a  small 
oven,  or  enclosed  compartment,  in  which  they  will  be  rapidly  heated.  For 
an  exemplification  of  the  manner  in  which  this  stove  may  be  constructed, 
I  refer  to  tbe  drawing  thereof  deposited  in  the  Patent  Office. 

What  1  claim  as  my  invention,  and  wish  to  secure  by  Letters  Patent,  is 
the  constructing  of  a  stove  for  heating  irons,  having  compartments  to  re- 
ceive them  in  which  the  irons  are  exposed  to  the  direct  action  of  the  fire, 
whilst  they  are  enclosed  by  doors,  shutters,  or  slides  substantially  in  tbe 
manner  herein  described;  not  intending  by  this  description  to  limit  myself 
to  any  particular  form  of  stove,  or  to  the  number  of  heating  compart- 
ments, or  of  the  sides  thereof  on  which  such  compartments  may  be  situated. 

Bartholomew  W.  Taber. 


Spedfieatum  of  a  Patent  for  a  method  ofproteeting  timber  from  deetruetion 
hy  worme,  dry  rot^  or  other  proeeseee  of  epontaneous  decay;  granted  to 
August  GorrHiLFF,  dty  of  New  Torkf  June  UM,  1837. 
To  all  whom  it  may  concern:  be  it  known,  that  I,  August  Gottbilff,  of  the 
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city  of  New  York,  io  the  state  of  New  York,  hate  iDTented  a  metbod  of 
protecting  timber  from  destruction  by  worms,  drj  rot,  or  other  processes  of 
•pontaoeoiis  decay,  by  the  application  of  materials  thereto,  which  have  not 
heretofore  been  applied  to  the  same  purpose,  in  the  same  way;  and  I  do 
hereby  declare  that  the  following  is  a  full  and  exact  description  thereof. 

I  saturate  the  timber  with  either  of  the  following  articles,  either  alone 
or  combined  with  common  salt;  or  I  use  two  or  more  of  them  so  mixed,  or 
combined,  ai  may  be  preferred;  that  is  to  say,  I  take  common  Tege table 
tar,  pitch,  the  tar-like  residuum  from  the  manufacture  of  illuminating  gas^  in 
gas  works  where  animal  6r  vegetable  oil,  rosin,  a  mixture  of  oil  and  resin, 
or  any  vegetable  oleaginous  or  resinous  substance  is  employed  for  the  pro- 
duction of  the  gas,  and  I  melt  or  combine  them  together  in  such  propor- 
tions as  may  appear  best,  adding,  in  most  cases,  to  these  resinous  materials, 
and  more  especially  when  the  timber  to  be  saturated  is  of  a  very  porous  kind, 
from  one-eighth  to  one-fourth  part  of  their  weight  of  common  salt. 

As  these  materials  are  to  enter,  and  fill,  the  pores  of  the  wood,  by  the 
aid  of  beat,  it  may  be  necessary,  sometimes,  to  dilute  them,  and  this  I 
do  by  means  of  spirits  of  turpentine,  or  of  an  analogous  solvent  distilled  from 
any  of  the  above  enumerated  materials;  this,  however  will  rarely  be  neces* 
sary.  To  effect  perfect  saturation,  I  place  the  timber  and  the  resinous  ma- 
terials together,in  suitable  metallic  troughs,  or  tanks^the  quantity  of  the  resin- 
ous matter  being  sufficient  to  cover  the  timber;  the  whole  is  then  submitted 
to  a  temperature  of  from  three  to  four  hundred  degrees  of  Fahr.  scale,  for  a 
term  which  may  vary  from  one  to  twelve,  or  more,  hours,  dependent  upon 
the  size  and  nature  of  the  timber;  after  which  the  redundant  heated  fluid  is 
to  be  drawn  off,  when  it  will  be  found  that  the  timber  will  be  saturated 
throughout.  The  well  known  processes  of  exhaustion,  and  pressure  may 
be  applied  to  promote  the  saturation,  but  it  is  not  believed  that  this  will 
ever  be  required. 

What  I  claim  as  constituting  my  invention  is  the  application  of  the  tar, 
pitch,  and  other  analogous  materials,  obtained  from  vegetable  substances, 
by  the  agency  of  heat,  to  the  various  kinds  of  timber,  in  the  manner  de- 
scribed, so  as  completely  to  saturate  the  same;  using  these  various  materi- 
als, in  some  cases,  in  combination  with  common  salt;  but  it  is  to  be  distinctly 
understood,  that  I  claim  the  saturating  of  timber  with  the  vegetable  pro- 
ducts within  mentioned,  by  submersing  the  timber  therein,  in  a  heated  state, 
without,  as  well  as  with,  the  addition  of  common  salt. 

August  Gotthilff. 


Specifiralion  of  a  Patent  for  a  machine  for  Breaking  and  Dressing  Hen^ 
and  Flax;  granted  to  Harvet  Lull,  //Aoco,  Tompkins  county j  New  Ymrky 
June  14/A,  1837. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Harvey  Lull,  of 
Ithaca;  in  the  county  of  Tompkins,  and  State  of  New  York,  have  invent- 
ed an  improved  machine  for  the  purpose  of  breaking  and  dressing  hemp 
and  flax;  and  I  do  hereby  declare  that  the  following  is  a  full  and  exact 
description  thereof. 

Upon  a  main  shaft,,  the  gudgeons  of  which  are  sustained  in  any  suit- 
able  frame,  1  fix  two  circular  heads,  which  for  an  ordinary  sized  machine 
for  hemp  may  be  three  feet  in  diameter,  and  three  feet  six  inches  aparu 
Between  these  heads  there  are  to  be  fluted  breaking  rollers,  which  have 
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tbeir  bearings  near  the  peripheries  of  these  headsy  or  in  circular  plates. 
These  rollers  may  be  of  cast  iron,  or  of  wood  covered  with  metal;  they 
extend  from  one  circular  head  to  the  other,  and  niaf  be  ten  inches  in 
diameter*  They  are  fluted  from  end  to  end  by  deep  angular  flutes, 
each  of  which  may  constitute  two  sides  of  an  equilateral  triangle,  and 
of  these  there  are  upon  each  roller  usually  ten  in  numberl  Two  or 
more  such  rollers  are  placed  at  equal  distance  apart,  with  their  teeth 
projecting  beyond  the  edges  of  the  plates  in  which  their  gudgeons  re- 
solve. Knives  for  dressing  the  hemp,  or  flai:,  extend  across  from  head 
to  head,  there  being  one  in  advance  of  each  roller,  nearly  in  contact  with 
it,  and  having  iu  blade  in  the  direction  of  the  peripheries  of  the  cir- 
cular heads,  and  on  a  level  with  them,  whilst  they  are  strengthened  by 
m  strip  on  their  backs  at   the  under  sides  of  them. 

The  breaking  is  to  be  effected  by  means  of  metallic  plates,  or  slats« 
with  the  aid  of  the  above  named  fluted  rollers,  within  the  flutes  of 
which  they  are  to  be  received,  their  conjoint  action  effecting  the  object. 
These  slats  may  be  of  the  same  length  with  the  rollers,  four  or  five 
inches  wide,  and  one-fourth  of  an  inch  thick;  and  they  are  to  be  so  fixed 
that  they  may  be  made  to  pass  to  a  greater,  or  a  less  depth  within  the 
roller  flutes,  as  the  breaking  proceeds;  the  rollers  also  must  be  made 
to  revolve  on  their  own  axes,  and  both  of  these  objects  I  effect  in  the 
following  manner. 

I  prepare  two  flat  circular  plates,  or  hoops,  usually  of  cast-iron,  which 
are  to  be  of  such  size,  and  so  attached  to  the  frame  of  the  machine,  as 
that  they  shall  surround  the  fluted  rollers,  near  each  of  their  ends. 
One  of  these  hoops  is  round  on  its  inner  edge,  and  the  opening  therein 
of  such  diameter  as  just  to  allow  the  fluted  rollers  to  revolve,  and  to  be 
carried  round  by  the  main  shaft,  within,  without  touching  it;  this  plate 
or  ring,  is  about  three  inches  wide.  The  opposite  plate  differs  from 
this  first  in  being  furnished  with  teeth  on  its  inner  edge,  which  mash  into 
the  flutes,  or  teeth,  of  the  fluted  rollers,  which  play  with  freedom  in  them. 
The  effect  of  this  arrangement,  is  that  when  the  main  shaft,  carrying 
the  cylinder  of  fluted  rollers  and  knives  is  made  to  revolve,  the  individ- 
ual rollers  will  likewise  revolve  on  their  own  axes. 

The  slats  which  are  to  pass  between  the  teeth  of  the  fluted  rollers  are 
received  between  the  two  last  described  hollow  circular  plates,  ex- 
tending from  one  of  them  to  the  other,  and  sliding  in  and  out,  in  notch- 
es, or  grooves,  prepared  for  that  purpose,  tbeir  planes  pointing  towards 
the  centre  of  the  main  shaft,  and  standing  in  the  middle  of  each  of  the 
teeth,  by  which  the  rollers  are  turned.  The  number  of  these  slats  may 
vary,  but  eight  will  usually  answer  the  intended  purpose;  they  occupy 
the  upper  portion  of  the  machine,  commencing  about  twenty  degrees 
from  its  top  on  the  feeding  side,  and  extending  about  one-fourth  of  the 
way  round. 

I  have  said  that  these  slats  are  made  to  slide  in  and  out,  as  maybe  re- 
quired, and  this  sliding  I  effect  by  making  a  projecting  tongue  on  each 
end  of  them,  which  tongues  are  received  into  grooves  upon  movable 
curved  plates  adapted  to  the  inner  sides  of  the  hoops,  or  rings,  by  which 
the  slats  are  sustained;  the  grooves,  above  named,  form  inclined 
planes,  so  placed  that  when  the  curved  plates  are  made  to  slide  back  or 
forth  within  the  circle,  the  slats  are  simultaneously  forced  in  or  out; 
they  are  made  to  slide  by  means  6f  a  cranked  lever  attached  to  their 

16* 
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eftdsy  and  wbich  erosses  the  machine.  Instead  of  tongnes,  there  may 
be  notches  on  each  end  of  the  slats,  having  inclined  tongues,  or  filfets, 
fitted  into  them;  and  the  sliding  of  the  slats  also,  may  be  effected  in 
other  ways. 

When  this  machine  is  used,  the  main  shaft  is  to  be  made  to  rerolre 
by  any  competent  power;  the  tow  or  flax  is  to  be  held  in  the  hand  or  in 
a  gripe  made  for  the  purpose,  and  fed  in  upon  the  revolving  rollers,  by 
which  it  will  be  carried  under  the  slaU,  which,  by  means  of  the  cranked 
lever,  are  forced  down  as  the  breaking  proceeds,  whilst  it  is  at  the  same 
time  dressed  by  the  knives,  which  separate  the  shivers  from  it,  and 
clean  it  in  a  very  perfect  manner.  When  one  end  of  the  handful  has 
been  thus  dressed  and  cleaned,  it  is  withdrawn,  and  the  other  end  is  fed 
in  and  cleaned  in  a  similar  manner.  For  flax  the  machine  should  be  of 
smaller  size  than  that  designated;  but  considerable  latitude  may  be  al- 
lowed  in  this  particular. 

Having  thus  fully  described  the  construction  and  operation  of  my  ma- 
chine for  dressing  and  cleaning  hemp  and  flax,  I  do  hereby  declare  that, 
I  do  not  intend  to  claim  the  fluted  rollers,the  slats,  or  the  dressing  knives 
in  their  individual  capacities,  as  of  my  invention,  these  having  been  before 
used  in  machines  for  the  same  purpose,  but  combined  together,  and 
operating,  in  a  manner  essentially  different  from  that  herein  described. 
What  I  do  claim,  therefore,  Is  the  general  combination  and  arrange- 
ment of  those  parts  substantially  as  above  bet  forth;  that  is  to  say,  the 
fluted  rollers  carried  round  by  a  revolving  shaft,  and  having  an  inde- 
pendent revolution  of  their  own,  on  their  individual  shafts,  which  revo- 
lution is  effected  by  teeth  taking  into  the  teeth,  or  flutes  on  the  rollers 
in  the  way  described;  and  this  I  claim  in  combination  with  the  dressing 
knives,  and  the  movable  slats,  which  latter  are  made  to  pass  simulta- 
neously to  a  greater  or  lesser  depth  within  the  flutes  of  the  rollers,  in 
the  manner,  and  for  the  purpose  herein  fully  set  forth. 

Harvet  Lull. 


Specification  of  a  Patent  for  divesting  Caoutchouc^  or  India  Rubber^  of  Us 
adhesive  properties^  and  also  of  bleaching  the  same^  and  thereby  adapting 
it  to  various  useful  purposes^  granted  to  Charles  Goodtbar,  city  of 
New  Forkf  June  17, 1837. 

To  all  whom  it  may  concern:  Be  it  known,  that  I,  Charles  Goodyear, 
of  the  City  of  New  York,  in  the  State  of  New  York,  have  invented,  or 
discovered,  a  new  and  improved  mode,  or  process,  of  divesting  Caout- 
chouc, Gum  Elastic,  or  India  Rubber,  of  its  adhesive  properties;  not  at 
the  surface  merely,  but  for  some  distance  below  it,  and,  under  certain 
circumstances,  throughout  its  whole  thickness;  which  process  is  appli- 
cable to  that  material,  either  in  its  natural  state,  or  after  it  had  been 
dissolved  in  any  of  the  known  solvents  thereof,  and  made  into  sht-ets, 
or  employed  as  a  covering  to  cloth,  or  other  substances;  and  I  do  hereby 
declare  that  the  following  is  a  full  and  exact  description  thereof. 

I  employ  the  various  acid  solutions  of  the  metals,  either  saturated,  or 

f martially  saturated,  and  with  such  metallic  solution  I  wash  over  the  sur- 
ace  of  the  caoutchouc,  of  which  I  mean  to  destroy  the  adhesive  pro- 
perty; or  instead  of  washing  the  surface  of  the  caoutchouc,  I  dip  it,  or 
the  article  coated  with  it,  into  such  a  solution.    If  the  article  is  cloth 
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coated  on  one  side  only  with  the  solntioni  it  is  necenary,  in  general,  to 
protect  the  uncoated  side  from  the  action  of  the  acid  solution,  more 
especially  when  the  more  corrosive  acids  are  used;  the  cloth  may,  in  this 
case,  be  united  together  at  the  edges,  and  at  the  ends,  so  as  to  form  a 
sort  of  bag,  capable  of  being  dipped  into  the  metallic  solution  without 
its  interior  being  brought  into  contact  therewith. 

The  metallic  solutions  are  not,  by  any  means,  equally  effective  in  de- 
stroying the  adhesiveness  of  the  caoutchouc;  the  stronger  acids  beiog  in 
all  cases  preferred,  as  being  perfect  in  their  action;  nor  is  it  indifferent 
what  kind  of  metal  is  employed*  The  strong  nitric  acid,  undiluted,  is 
that  which  I  in  general  prefer;  and  among  the  metals,  I  prefer  either 
copper  or  bismuth,  forming  a  nitrate  of  copper,  or  a  nitrate  of  bismuth, 
as  the  full  effect  is  produced  by  these  solutions  in  from  one  to  five  minutes* 
After  the  action  is  thought  to  be  complete,  the  article  acted  upon  is  to  be 
washed  with  water,  so  as  to  remove  the  whole  of  the  acid  solution,  and 
it  will  be  found  that  not  only  the  surface  of  the  caoutchouc  will  resem- 
ble that  of  a  soft  cloth,  but  that  this  surface  may  be  worn  off  to  a  con- 
siderable depth,  and  the  new  surface  not  manifest  the  slightest  tendency 
to  adhesiveness;  it  is  indeed  so  far  altered  in  its  properties  as  to  resist, 
to  a  considerable  extent,  the  action  of  those  menstrua  by  which  it  is 
ordinarily  dissolved;  it  may,  for  example,  be  washed  in  spirits  of  tur- 
pentine, or  in  the  oil  of  sassafras,  without  being  rendered  tackey;  and 
it  will  equally  resist  the  action  of  solar  or  of  artificial  heat^  under  all 
ordinary  temperatures. 

I  have  thus  fully  described  what  I  believe  to  be  the  best  modes  of  car- 
rying my  discovery  into  effect,  by  the  use  of  metallic  solutions,  and 
have  said  that  they  are  not  equally  efficacious;  some  of  them,  I  am  well 
convinced,  would  not  answer  the  purpose  at  all,  as  the  acetate  of  lead, 
for  example,  and  probably  all  the  solutions  of  metals  in  the  vegetable 
acids;  .and  there  are  some  which  will  produce  the  effect  in  a  less  per- 
fect manner  than  the  nitrates  which  I  have  named,  or  which  will  require 
a  much  longer  time  for  their  complete  action;  but  these  are  differences 
which  it  is  not  necessary,  or  possible,  to  particularize;  neither  is  it  es- 
sential to  a  full  knowledge  of  the  means  which  I  have  adopted  to  produce 
the  intended  effect.  I  have  also  spoken  of  dipping  the  article  to  be  acted 
upon  into  a  metallic  solution,  or  of  washing  its  surface  there  with*  but 
other  modes  may  be  devised  of  producing  the  same  effect  by  means 
substantially  the  same.  I  have  sometimes  covered  the  surface  of  the 
caoutchouc  with  the  metallic  powder  known  by  the  name  of  bronze,  and 
have  afterwards  washed  it  over  with  nitric  acid,  which  has  produced  the 
same  effect  as  the  washing  it  with,  or  dipping  it  in,  the  metallic  solu- 
tion, such  a  solution  being  in  this  case  immediately  produced  by  the 
action  of  the  acid  upon  the  metal. 

It  is  a  common  practice  to  add  some  of  the  absorbent  earths,  or  some 
pigment,  to  the  dissolved  caoutchouc,  and  when  this  is  done  the  metal- 
lic solution  may  be  readily  made  to  operate  to  a  greater  or  less  extent 
throughout  the  whole  mass  of  a  sheet  of  considerable  thickness. 

Instead  of  the  process  above  described,  or  preparatory  to  it,  I  com- 
bine  the  caoutchouc  with  quick  lime,  as  I  have  found  this  earth  prefera- 
ble to  either  of  the  others  in  fitting  the  sheet  caoutchouc  to  be  acted 
upon  throughout  its  whole  thickness  by  the  metallic  solution;  but  besides 
this,  the  lime  has  the  property  of  bleaching  the  caoutchouc,  and  of 
giving  to  it  a  surface  and  texture  adapting  it  to  the  receiving  impres 
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Bions  from  copper  plates,  or  by  other  modes  of  priiiting«  rendering  it, 
either  alone  or  when  used  as  a  coating  for  cloth*  applicable  to  the  pur- 
pose of  printing  charts*  or  other  devices.  The  caoutchouCi  so  pre- 
pared with  lime,  will,  however,  be  rendered  adhesive  by  the  action  of 
heat,  or  of  solvents,  unless  the  metallic  solutions  be  applied  to  it;  in 
which  case  much  of  the  whiteness  communicated  to  it  by  the  bleaching 
property  of  the  lime  will  disappear.  I,  however,  view  my  discovery  of 
the  action  of  lime,  in  the  way  in  which  I  have  applied  it,  as  of  great  im- 
portance, and  therefore  proceed  to  point  out  the  manipulation  which  I 
have  found  necessary  to  its  successful  use. 

I  slake  a  portion  of  the  finest  quick  lime,  and  then  mix  and  agitate  it 
with  so  much  water,  as  that  it  shall  not  be  thicker  than  milk,  when  on 
allowing  it  to  stand  at  rest,  all  the  coarser  particles  contained  in  it  will 
rapidly  subside;  the  upper  portion,  containing  the  finer  particles,  is  then 
to  be  poured  off,  and  the  fine  lime  allowed  to  subside,  the  water  left  on 
the  surface- of  this  being  then  poured  off,  it  is  obtained  in  a  state  fit  for 
incorporation  with  the  caoutchouc  when  in  that  form  of  thick  paste  into 
which  it  is  brought  by  the  manufacturer  preparatory  to  its  being  rolled 
into  sheets. 

What  I  claim  as  my  invention,  and  wish  to  secure  by  letters  patent, 
is  the  destroying  of  the  adhesive  property  not  only  oi  the  surface  of 
caoutchouc,  gum  elastic,  or  India  rubber,  but  also  to  a  considerable 
extent  below  the  surface,  whether  the  same  be  in  sheets  unconnected 
with  cloth,  or  other  substances,  or  when  used  as  a  coating  therefor,  by 
the  application  thereto  of  an  acid  solution  of  the  metals,  substantially 
in  the  manner  set  forth. 

I  also  claim  the  manner  of  preparing  and  incorporating  lime  with  the 
caoutchouc  paste,  for  the  purpose  of  bleaching  it,  and  giving  to  the 
sheets  formed  of  it  a  colour  and  texture  adapting  it  to  receive  printed 
impressions,  and  rendering  it  applicable  to  various  other  purposes, 
either  without  or  with  the  treatment  by  the  metallic  solutions,  as  herein 
set  forth. 

I  further  claim,  as  an  entirely  new  manufacture,  the  sheet  caoutchouc 
prepared  by  the  within  described  process  of  treatment  by  the  metallic 
solutions,  as  herein  described;  as  it  is  thereby  so  essentially  changed 
in  its  properties  as  to  bear  but  little  resemblance  to  such  articles  as 
have,  heretofore,  been  manufactured  out  of  the  same  material,  and  is 
rendered  applicable  to  a  variety  of  new  purposes  hitherto  unattempted, 
or  attempted  without  success. 

Charles  Goodyear* 


Progress  of  Practical  and  Theoretical  Mechanics  and  Chemistry* 

Jilexandcr*9  Eketric  Telegraph.* 

A  model  to  illustrate  the  nature  and  powers  of  this  machine,  was  ex* 
hibited  on  Wednesday  evening  at  the  Society  of  Arts  in  Edinburgh. 
The  model  consists  of  a  wooden  chest  about  five  feet  long,  three  feet 
wide,  three  feet  deep  at  the  one  end,  and  one  foot  at  the  other.  The 
width  and  depth  in  this  model  are  those  whicl)  would  probably  be  found 
suitable  in  a  working  machine;  but  it  will  be  understood  that  the  lengtK 
of  the  machine  may  be  a  hundred  or  a  thousand  miles,  and  is  limited  to 

*yide  Report  of  the  Committee  on  Profiesior  Morse's  Telegraph,  page  106. 
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.  £v«  feet  in  the  model  merely  for  conveitience.  Thirty  copper  wires  ex* 
lend  from  end  to  end  of  the  chest,  aod  are  kept  apart  from  each  other* 
At  oae  end  (which,  for  distinction's  sake,  we  shall  call  the  mh/A  end) 
they  are  fastened  to  a  horizontal  line  of  wooden  keys,  precisely  similar 
to  those  of  a  piano  forte;  at  the  other,  or  norlA  end,  they  terminate  close 
to  thirty  small  apertures  equally  distributed  in  six  rows  of  five  eachf 
over  a  screen  of  three  feet  square  which  forms  the  end  of  the  chest. 
Under  these  apertures  on  the  outside,  are  painted  in  black  paint  upon  a 
white  ground,  the  twenty-six  letters  of  the  alphabet,  with  the  necessary 
points,  the  colon,  semicolon,  and  full  point,  and  an  asterisk  to  denote  the 
termination  of  a  word.  The  letters  occupy  spaces  about  an  inch  square. 
The  wooden  keys  at  the  other  end  have  also  the  letters  of  the  alphabet 
painted  on  them  in  the  usual  order.  The  wires  serve  merely  for  com- 
munication, and  we  shall  now  describe  the  apparatus  by  which  they 
work. 

This  consists  at  the  south  end  of  a  pair  of  plates,  zinc  and  copper, 
forming  a  galvanic  trough,  placed  under  the  keys;  and  at  the  north  end 
of  thirty  steel  magnets,  about  four  inches  long  placed  close  behind  the 
letters  painted  on  the  screen.  The  magnets  move  horizontally  on  axes, 
and  are  poised  within  a  flat  ring  of  copper  wire,  formed  of  the  ends  of 
the  communicating  wires.  On  their  north  ends  they  carry  small  square 
bits  of  black  paper,  which  project  in  front  of  the  screen,  and  serve,  as 
apttada  or  covtrs  to  conceal  the  letters.  When  any  wire  is  put  in  com- 
mHBAcatlon  with  the  trough  at  the  south  end,  the  galvanic  influence  is 
instantly  transmitted  to  the  north  end;  and  in  accordance  with  a  well 
known  law  discovered  by  Oersted,  the  magnet  at  the  end  of  that  wire 
Instantly  turns  round  to  the  right  or  left,  bearing  with  it  the  opereuhtm 
of  black  paper,  and  unveiling  a  letter.  When  the  key.  A,  for  instance, 
is  pressed  down  with  the  finger  at  the  south  end,  the  wire  attached  to  It 
is  immediately  put  in  communication  with  the  trough;  and  at  the  same 
instant  the  letter  A  at  the  north  end  is  unveiled,  by  the  magnet  turning 
to  the  right,  and  withdrawing  the  cpereulum.  When  the  finger  is  re- 
moved from  the  key,  it  springs  back  to  its  place:  the  communication 
with  the  trough  ceases;  the  magnet  resumes  its  position^  and  the  letter 
is  again  covered. 

Thus  by  pressing  down  with  the  finger,  in  succession,  the  keys  cor- 
responding to  any  word  or  name,  we  have  the  letters  forming  that  word 
or  name  exhibited  at  the  other  end — the  name  Victoria,  for  instance, 
which  was  the  maiden  effort  of  the  telegraph  on  Wednesday  evening. 
In  the  same  way,  we  may  transmit  a  communication  of  any  length,  using 
an  asterisk  or  cross,  to  mark  the  division  of  one  word  from  another,  and 
the  comma,  semicolon,  or  full  point,  to  mark  the  breaks  in  a  sentence,  or 
its  close.  No  proper  experiment  was  made  while  we  were  present,  to 
determine  the  time  necessary  for  this  species  of  communication;  but 
we  have  reason  to  believe,  that  the  letters  might  be  exhibited  almost  as 
rapidly  as  a  compositor  could  set  them  up  in  types.  Even  one-half  or 
one-third  of  this  speed,  however,  would  answer  perfectly  well* 

Galvanism,  it  Is  well  known,  requires  a  complete  circuit  for  its  oper- 
ation. You  must  not  only  carry  a  wire  to  the  place  you  mean  to  com- 
municate with;  but  you  must  bring  it  back  again  to  the  trough.  Aware 
of  this,  our  first  impression  was,  that  each  letter  and  mark  would  require 
two  wires,  and  the  machine  in  these  circumstances  having  sixty  wires 
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initcad  of  thirty,  its  bulk  and  the  compUeation  of  its  parts  would  have 
been  much  increased.  This  difficulty  has  been  obviated,  however,  by  a 
simple  and  happy  contrivance.  Instead  of  the  return  wires  extending 
from  the  magnet  back  to  the  keys,  they  are  cut  short  at  the  distance  of 
three  inches  from  the  magnet,  and  all  join  a  transverse  copper  rod, 
from  which  a  single  wire  passes  back  to  the  trough,  and  serves  for  the 
whole  letters.  The  telegraph,  in  this  way,  requires  only  thirty-one 
wires.  We  may  also  mention,  that  the  communication  between  the 
keys  and  the  trough  is  made  by  a  long  narrow  basin,  filled  with  mer- 
cury, into  which  the  end  of  the  wire  is  plunged  when  the  key  is  pressed 
down  with  the  finger. 

The  telegraph,  thus  constructed,  operates  with  ease  and  accuracy,  as 
many  gentlemen  can  witness.  The  term  modd^  which  we  have  employed, 
is  in  some  respects  a  misnomer.  It  is  the  actual  machine,  with  all  its 
essential  parts,  and  merely  circumscribed  as  to  length  by  the  necessity  of 
keeping  it  in  a  room  of  limited  dimensions.  While  many  are  laying 
claim  to  the  invention,  to  Mr.  Alexander  belongs  the  honour  of  first 
following  out  the  principle  into  all  its  details,  meeting  every  difficulty, 
completing  a  definite  plan,  and  showing  it  in  operation.  About  twenty 
gentlemen,  including  some  of  the  most  eminent  men  of  science  in  Edin- 
burgh, have  subscribed  a  memorial  stating  their  high  opinion  of  the 
merits  of  the  invention,  and  expressing  their  readiness  to  act  as  a  com* 
mittee  for  conducting  experiments  upon  a  greater  scale,  in  order  fully  to 
test  its  practicability.  This  ought  to  be  a  public  concern.  A  machine 
which  would  repeat  in  Edinburgh  words  spoken  in  London,  three  or 
four  minutes  after  they  were  uttered,  and  continue  the  communicatioa 
for  any  length  of  time,  by  night  or  by  day,  and  with  the  rapidity  which 
has  been  described*— such  a  machine  reveals  a  new  power,  whose  stu- 
pendous effects  upon  society  no  effort  of  the  most  vigorous  imagination 
can  anticipate.— &o/«mait.  LaBd.Moe.iii«. 


Brilliant  Electrical  Experimenter  well  calculated  for  the  Lecture  TabU. 

The  first  of  these  experiments  which  we  shall  describe  is  made  by 
the  electrical  machine  and  the  apparatus  represented  in  figs.  1  and  3, 
the  former  being  a  front,  and  the  latter  a  side  elevation. 

A  A  is  a  stout  rectangular  mahogany  board,  which  is  the  base  of  the 
instrument.  B  B  B  is  a  vertical  piece  of  similar  board,  the  lower  end  of 
which  is  firmly  fixed  in  the  base.  Near  to  the  upper  end  of  this  verti- 
cal piece  is  a  crutch  C,  fig.  3,  which,  together  with  the  main  upright 
B  B  carry  a  spindle  with  its  pully  P.  The  spindle  and  pulley  are  put 
into  rotatory  motion  by  means  of  the  wheel  W  W,  and  its  band.  The 
farther  end  of  the  spindle  terminates  in  a  hollow  brass  ball,  into  the  op- 
posite sides  bf  which,  and  at  right  angles  to  the  axis  of  the  spindle 
are  cemented  two  glass  tubes  spirally  spotted  with  tin  foil  as  seen  in  fig. 
1.  The  outer  end  of  each  tube  terminates  with  a  small  brass  ball.  By  this 
arrangement  the  spotted  tubes  can  be  put  into  rapid  rotation  in  a  ▼erticai 
plane.  S  is  a  glass  pillar  surmounted  by  a  brass  socket  terminating 
upwards  in  a  screw.  On  this  pillar  is  screwed  the  ring  o,  o,  o,  made 
of  stout  brass  wire.  The  inner  diameter  of  the  ring  must  be  'a  little 
greater  than  the  distance  between  the  outer  surfaces  of  the  balls  termi- 
nating the  spotted  tubes,  in  order  that  the  latter  may  rotate  within  the 
ring  without  touching. 
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The  axis  of  motion  is  in  the  centre  of  the  ring  and  perpendicular  to 
its  plane.  A  horizontal  vire  w^  terminating  with  a  brass  ball  is  screw- 
ed to,  and  projects  from,  one  side  of  the  ring. 

When  an  experiment  is  to  be  made  with  this  apparatus,  the  ball  w^ 
is  to  be  brought  close  to  the  farthest  extremity  of  the  prime  conductor 
of  an  electrical  machine,  in  good  order;  or  to  a  ball  proceeding  from  the 
conductor:  and  in  this  position  the  base-board  is  to  be  screwed  firmly 
to  the  table«  In  the  usual  way,  with  clamps. 

When  the  machine  is  at  work,  sparks  will  pass  from  the  prime  con* 
ductor  to  the  ball  w\  and  again  from  the  inner  side  of  the  ring  to  one 
or  both  of  the  spotted  tubes,  which  will  thus  be  brilliantly  illuminated, 
especially  if  the  spindle  be  touched  with  the  hand,  or  connected  with 
the  cushion  by  a  copper  wire.  Let  now  the  wheel  W  W  be  gently 
turned;  the  spotted  tubes  will  still  be  illuminated;  but  instead  of  show- 
ing stationary  spiral  lines  of  fire,  they  will  now  exhibit  the  most  pleas* 
ing  spectacle  ever  beheld  in  the  whole  range  of  electrical  illuminations, 
whose  fantastic  forms  will  undergo  a  variety  of  changes  with  the  speed 
of  the  wheel;  and  when  the  velocity  is  considerable,  the  optical  illusion 
creates  ideas  of  a  complete  disc  of  electrical  light. 

This  splendid  experiment  is  susceptible  of  much  pleasing  variation. 
If  instead  of  having  the  tubes  cemented  into  the  central  revolving  ball 
they  be  fastened  to  it  with  screws,  in  the  usual  way  of  screwing  balls  un 
the  extremities  of  wires;  they  may  easily  be  removed  and  replaced  by 
other  devices,  such  as  tubes  of  coloured  glass  spotted  in  the  same  man- 
ner: or  by  slabs  of  plate  glass,  spangled  in  the  usual  way  and  varnished 
with  different  colours.  In  this  way  a  disc  of  any  coloured  light  may 
be  exhibited;  or  the  luminous  disc  may  be  composed  of  concentric  annu- 
lar portions,  each  of  a  different  colour.  If,  for  instance,  the  faces  of 
two  re¥olving  slabs  of  glass  were  each  divided  into  three  equal  portions 
by  lines  perpendicular  to  their  edges,  and  that  the  inner  portion  be  var- 
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nisbed  yellow,  the  middle  red,  and  the  outer  portion  bloe,  each  portion 
could  torm  an  annulus  of  its  own  colour,  and  the  whole  would  fill  up  the 
whole  disc.  In  all  experiments  with  this  apparatus,  however,  the  disc, 
whatever  colour  or  colours  it  may  exhibit,  will  necessarily  appear  annu- 
lar, because  of  the  central  brass  ball;  which,  in  a  darkened  room,  is  a 
complete  black  speck. 

By  this  apparatus,  differently  coloured  pieces  of  glass  may  be  made  to 
combine  the  light  they  transmit;  and  the  composition  of  colours  dis- 
played in  the  most  splendid  manner. 

flmif  eoo'i  Annals  of  Electricity. 


Description  of  an  Economical  andpotverful  sustaining  battery.    George  H. 

Baohhoffmer. 

A  piece  of  thin  sheet  copper  is  coiled  up  into  the  form  of  a  cylinder, 
and  retained  in  that  position  by  fine  copper  wire.  The  size  I  usually 
employ  is  that  of  4  inches  by  2^;  it  is  then  to  be  placed  in  a  small  blad- 
der, which  is  secured  round  the  same  by  pack  thread,  leaving  the  top 
open,  the  membrane  forming  the  bottom  of  the  cylinder;  a  piece  of 
zinc  is  coiled  up  in  a  similar  manner,  having  previously  soldered  a  cop- 
per wire  to  each,  to  form  the  connexion,  and  the  battery  is  completed. 
To  excite  it,  place  it  in  any  convenient  vessel;  1  usually  employ  a  jelly- 
pot,  and  pour  into  the  copper  cylinder  a  saturated  solution  of  the  sul- 
phate or  any  other  salt  of  copper, and  outside  the  same  and  in  contact  with 
the  zinc,  must  be  placed  another  solution,  it  matters  but  little  of  what 
nature:  one  of  common  salt  I  find  to  be  as  good  as  any  that  I  have  tried, 
and  it  has  the  advantage  of  being  always  at  hand  and  costs  but  little,  the 
latter  appearing  to  act  as  a  conductor  only;  if  the  battery  is  required  to 
be  kept  in  action  for  two  or  three  days,  a  few  crystals  of  the  salt  of  cop- 
per must  be  placed  in  the  solution  of  the  same. 

From  this  rough  statement,  it  is  evident  bow  cheaply  an  efficient  bat- 
tery may  be  obtained,  and  at  how  little  cost  it  may  be  repaired  when  the 
zinc  is  destroyed.  With  an  arrangement  of  six  of  these  batteries,  wiai- 
ter  is  rapidly  decomposed,  metallic  wires  fused,  and  brilliant  combus- 
tion of  the  charcoal  points  is  obtained..  ibid. 


^  Galvanic  Shock-muUiplier^  by  the  Rbv.  N.  S.  Hkuirkkii. 
A  is  a  thin  wheel  of  copper  having  four  or  more  circular  indentations 
at  equal  distances  in  its  circumference.  It  is  fastened  by  a  nut  at  B  to 
a  spindle  which  passes  through  the  brass  tube  G,  and  has  at  its  other 
end  a  pulley  D.  The  tube  is  insulated  by  means  of  the  glass  pillar  £ 
F,  fixed  into  the  wooden  support  F  G,  and  by  this  attached  to  the  base. 
H  is  a  wheel  by  turning  which  the  pulley  O  and  disc  A  revolve.  1 K  two 
brass  arms  attached  by  mountings  to  glass  tubes  at  L  and  M,  and  by 
them  insulated  and  fixed  also  to  C  £.  These  two  brass  arms  hold  the 
copper  wires  N  O  by  means  of  the  screws  P  P.  The  wire  N  has  its 
end  formed  into  a  slight  spring,  so  also  has  O.    That  at  N  touches  the 
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copper  disk  A  only  where  the  circumfer- 
ence is  entire;  that  at  O  always  presses 
lightly  on  the  face  of  the  disk.  The 
mode  of  operation  of  the  apparatus  will 
be  sufficiently  obvious.  If  a  wire  having 
a  moist  sponge  be  attached  to  one  extrem- 
ity, while  the  other  is  connected  with  one 
of  the  poles  of  a  battery,  and  the  hand 
grasp  the  moist  sponge,  and  if  the  other 
pole  of  the  battery  be  connected  by  a 
wire  with  N,  the  other  hand  grasping  a 
second  sponge,  and  connected  with  the 
wire  O,  a  rapid  succession  of  shocks  will 
of  course  be  experienced  during  the  rcTO- 
lution  of  the  disk  A,  in  consequence  of 
the  interruptions  which  are  occasioned  in 
the  circuit  by  the  indentations  in  its  cir- 
cumference. The  application  of  the  in- 
strument in  various  experiments,  partic- 
ularly those  on  the  dead  body»  will  be  readily  suggested. 

I  will  not  trespass  further  on  your  space  than  to  state  that  the  figure 
is  in  size  one  third  of  that  of  the  instrument;  that  the  copper  disk  and 
wires  are  amalgamated  to  ensure  good  contact;  and  that  by  a  little  al- 
teration the  apparatus  may  be  employed  for  the  rapid  changing  of  the 
poles  of  a  battery  in  electro-magnetic  operations. 

LoDdTJE  Edbi.  Philot.  Bfag. 


FrieHon  of  the  Mr.'^Spinning  of  a  top. 

Mr.  R.  Roberts,  of  Manchester,  stated  at  the  British  Association, 
that  in  1824  he  contrived  a  mschine  to  enable  him  to  ascertain  the 
amount  of  friction,  but  without  reference  to  the  resistance  of  the  atmos- 
phere, and  he  found  that  as  the  velocity  increased  the  friction  rather  di- 
minished. Ue  was  convinced,  however,  that  the  resistance  of  the  at- 
mosphere should  be  taken  into  consideration,  and  in  proof,  he  stated 
that  on  one  occasion,  he  was  on  the  Manchester  Railway  in  a  hurricane, 
blowing  in  the  direction  of  the  railw^iy,  and  so  violent,  that  the  power 
of  the  wind  was  sufficient  to  move  the  carriage  even  without  steam. 
In  this  way  he  passed  on  at  such  a  speed  as  to  completely  neutralize 
the  efTifct  of  the  hurricane— the  effect  generally  was  that  of  a  calm. 
The  observation  of  the  President  on  the  pendulums  of  astronomical 
clocks,  reminded  him  of  a  curious  circumstance  which  had  come,  some 
years  since,  under  his  observation,  and  was  another  proof  of  the  resis- 
tance offered,  under  certain  circumstances,  by  the  air.  Having  made  a 
top,  which  spun  for  forty-three  minutes,  he  was  requested  to  make  another 
for  a  friend — this  he  did,  and  to  give  it  a  handsome  appearance  he  had 
it  lacquered,  and  then  found  it  would  spin  only  seventeen  minutes;  he 
accordingly  removed  the  lacquer,  and  it  then  spun  for  thirty-seven  min- 
utea-^-Mr.  Hawkins,  in  confirmation,  observed,  that  inconvenience  hav- 
ing been  experienced  from  the  resistance  of  the  air  on  a  fly  wheel,  he 
had  greatly  diminished  it  by  reducing  the  surface  of  the  revolving  bo- 
dies.— Mr.  Hardman  Earle  said,  he  remembered,  that  during  Or.  Lard- 
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Bcr^s  experiflMtits,  la  one  or  marc  of  which  he  was  present,  the  steam 
was  blown  off^  and  he  Mentioned  several  facts,  showin^^  the  great  ir- 
regularity in  the  performance  of  the  same  engine  u»4cr  circumstances 
apparently  similar. — Dr.  Lardner  remarked,  in  coneliulan,  that  he  was 
convinced  that  the  amount  of  friction  could  not  be  mud)  greater  than 
that  now  deduced,  since  the  adhesion  was  found  to  be  within  a  very 
small  fraction  of  the  theoretical  adhesion. 

Mr.  Hawkins  mentioned,  at  the  British  Associatikur,  thai  in  the  same 
individual  there  was  frequently  a  great  difference  between  the  left  and 
right  eye;  he  knew  a  case  where  the  focus  of  one  eye.  w«9  thirty-six  inch- 
es, and  that  of  the  other  only  three. 

Dr.  Lardner  corroborated  Mr.  Hawkin's  statetaoents,  and  gave  the 
inasance  of  Professor  Airy,  who  had  found  that  he  was  differently  short- 
sighted in  diflEerent  directions;  in  fact,  that  his  eye  partoakvf  the  charac- 
ter of  a  spheroid,  not  of  a  sphere,  and  he  according,ly  got  gtaases 
grouad  en  a  spheroid,  which  perfectly  suited  him.  Lond,ttM«  iihc- 


Brovming  Gun  Barrels, 

Mr«  Ettrlck  submitted  to  the  Section  of  the  British  Association,  a 
paper  on  browning  gun  barrels.  After  va'rious  experiments,  Mr.  Ettrick 
discovered  that  the  process  consisted  wholly  in  procuring  a |9ermanaii^. per- 
oxide of  iron,  and  then  colouring  such  oxide.  He  bad  procured  not 
only  all  shades  of  brown,  but  a  perfect  black,  by  mixing  1  part  of  nitric 
acid  with  100  parts  of  water,  and  applying  this  to  the  barrel  with 
a  rag  moistened  with  iL  It  is  material  that  the  rag  should  be  only  so 
much  wetted  as  to  damp  the  iron,  for  if  the  fluid  be  allowed  to  streaoi 
the  oxidation  will  be  unequally  performed.  It  is  also  material  that  the 
barrel  should  be  well  smoothed  and  polished ^  and  all  greasiness  removed 
by  chalk  before  the  browning  commences,  otherwise  a  bright  brown 
is  not  attainable.  The  barrel,  after  being  wet,  should  be  placed  for  an 
hour  or  more  in  a  window  on  which  the  sun  shines,  and  when  this  pro- 
cess has  been  thrice  repeated,  the  superfluous  rust  must  be  removed  by 
a  scratch  brush  consisting  of  a  quantity  of  fine  iron  wire  tied  up  into 
a  bundle.  This  process  being  repeated  eight  or  ten  times,  the  barrel 
will  have  acquired  as  good  a  brown  as  it  ftcqutntly  receives  from  the 
common  gunsmiths;  but  to  do  away  with  the  disagreeable  rusty  appear- 
ance, it  is  necessary  to  proceed  to  colour  the  oxide,  which  Mr.  Ettrick 
accomplishes  by  dissolving  one  grain  uf  nitrate  of  silver  in  500  of 
water,  and  applying  this  solution  like  the  browning  liquid.  The  num- 
ber of  repetitions  of  the  nitrate  of  silver  water  would  depend  on  the 
shade  of  brown  required,  but  Mr.  Ettrick  found  from  one  to  five  or  six 
amply  sufficient*  The  barrel  is  to  be  placed  in  the  sunshine  to  obtain 
a  dark  colour.  The  last  process  was  to  apply  the  scratch  brush  freely, 
though  lightly,  and  then  polish  the  whole  by  bees'  wax.  Mr.  Ettrick 
had,  since  the  date  of  his  own  invention,  discovered  the  process  used 
by  workmen  generally,  and  long  kept  secret,  but  by  the  plan  described^ 
a  much  finer  brown  is  attainable  than  that  gained  by  the  trade. 

JLond.  Mecb.  Mag. 
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J.  Orisoom. 

Discovery  of  jSnenie  in  a  human  body^  taken  ifp  three  yean  and  a  half  after 
buriai.  Bj  Ossian  Hbnrt,  Chemical  operit^r  o(  the  Rojral  Academy 
#r  Medicine. 

The  bodj  of  a  woman  which  had  been  buried  at  the  town  of  Sens  three 
years  and  a  half,  was  taken  up  in  consequence  of  renewed  suspicion  that 
she  had  been  poisoned  by  Arsenic.  The  exhumation  was  performed  with 
doe  formality,  the  head  and  limbs  were  removed  and  the  trunk  was  en- 
cased, legally  seated,  and  sent  to  Paris  for  examination.  On  being  opened 
the  body  was  found  to  be  in  perfect  preservation*  which  was  ascribed  to 
the  dry  sandy  soil  in  which  it  had  been  buried.  A  slight  odour  of  roUen 
iirood,  owing  to  pieces  of  the  coffin  which  accompanied  it,  was  the  only 
perceptible  effluvium,  while  the  brown  bistre  colour  of  the  skin  gave  it  the 
appearance  of  a  mummy.  The  viscera  had  become  hardened  or  corneous* 
and  were  so  condensed  and  confounded  into  a  membranous  leafy  mass  as 
to  be  scarcely  distinguishable  from  each  other.  The  liver  was  sufficiently 
distinct;  it  had  a  waxy  consistence  and  a  deep  brown  colour.  After  a  due 
Roatomicat  examination,  the  mass  of  vessels  was  taken  out,  freed  from  the 
brown  sandy  powder  dispersed  through  it,  and  the  trunk  was  returned  to 
Sens  to  be  replaced  in  the  grave. 

Although  tne  death  was  imputed  to  an  arsenical  compound,  nothing  was 
omitted  relative  to  the  presence  of  other  poisons;  but  the  result  of  this  en- 
qoirj  being  completely  negative,  the  attention  of  the  operators  was  confined 
to  the  evidence  of  the  presence  of  arsenic. 

The  detached  mass  was  divided  very  carefully  by  Rscalpel  into  fine 
shreds  or  strips; — these  were  boiled  during  an  hour,  in  two  successive  por- 
tions of  distilled  water,  each  acidulated  by  half  an  ounce  of  very  pure  hy- 
drochloric acid,  in  order  to  promote  the  solubility  of  the  arsenite  or  arseni- 
ate  of  lime  which  the  body  might  contain,  in  consequence  of  the  reaction, 
which  had  supervened  during  the  long  time  in  which  it  had  been  in  the 
ground.  The  boiled  mass  was  thrown  upon  a  filter  of  clean  linen,  and  the 
brown  liquid  thus  obtained,  was  exposed  to  the  air  until  the  next  day.  It 
was  then  found  to  be  covered  with  a  pretty  thick  scum  of  solid  fat  which 
was  very  easily  separated. 

The  clear,  brownish,  acid  fluid,  thus  obtained,  was  partly  neutralized  by 
pure  ammonia,  and  a  current  of  very  pure  hydrosolphuric  acid  was  directed 
through  it  and  kept  up  for  a  long  time.  The  gas  very  soon  gave  rise  to  an 
abundant  production  of  brownish  magma,  which  in  the  course  of  forty-eight 
hoars,  was  completely  precipitated.  The  clear  fluid,  which  was  easily  de- 
canted from  it,  gave  by  analysis  nothing  more  than  a  small  portion  of  salts 
of  no  importance,  some  phosphate  of  lime,  and  a  peculiar  brown  animal  mat- 
ter. 

The  precipitate  was  collected  upon  filtering  paper  (previously  purified 
bj  hydrochloric  acid  and  distilled  water)  and  washed  with  care.  In  it  was 
to  be  found  the  arsenic  if  any  existed,  in  the  form  of  sulphuret.  To 
clear  the  precipitate  of  the  brown  matter,  it  was  treated  repeatedly  with 
▼ery  dilute  ammonia;  but  the  whole  of  it  being  thus  dissolved,  the  new 
liqiiid  product,  of  a  brown  colour,  was  evaporated  to  dryness  by  a  heat  cau- 
tioosly  regulated.    The  residue  was  a  dark  brown,  dry,  friable  substance, 
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which,  pat  upon  charcoal,  gave  oat  ao  empjreoroatic,  animal  odoar,  which 
was  followed  bj  the  tmell  of  garlic,  decidedly  manifest. 

The  drj  sobstance  being  separated  into  two  equal  parts,  one  of  them, 
A,  was  tntorated  with  alcoholised  potash  and  carefully  dried  until  it  be- 
came pulverulent.  Mixed  with  black  flux  and  exposed  to  the  blow  pipe  in 
a  narrow  tube,  thick,  fuliginous,  eropjreumatic  vapours  were  given  off,  and 
a  volatile  product  gathered  in  the  narrow  part  of  the  tube,  (orming  a  shin- 
ing metallic  ring  of  a  steel  grej,  and  which  proved  to  be  metallic  arsenic. 

The  other  part  of  the  brown  product  was  mixed  with  pure  nitrate  of  po- 
tassa  and  strongly  calcined  in  a  new  porcelain  capsule,  until  the  nhite 
residue  was  entirely  deprived  of  animal  matter.  This  was  dissolved  in 
distilled  water  and  exactly  neutralized  by  very  pure  nitric  acid.  The  test 
of  nitrate  of  silver,  then  threw  down  a  very  abundant  prec(pi/a/e  ^  a  6rtdk 
red  colour^  consisting  4>farsfnia^e  of  $ilver. 

This  salt,  washed  and  dried,  produced  with  the  blow  pipe  and  black  flux 
as  in  the  former  case,  a  reflective  ring  of  metallic  arsenic.  The  product 
of  these  two  processes  amounted  to  seven  or  eight  grains  of  the  metal. 

That  nothing  might  be  neglected  to  prove  the  existence  of  the  poison, 
we  placed  a  quantity  of  it  in  a  long  open  tube,  and  holding  it  slightly  in- 
clined over  a  lamp,  the  metal  was  speedily  oxidised  by  contact  with  the  air, 
and  yielded  a  white  lameller  crystallization.  This  was  boiled  in  distilled 
water  and  the  solution  was  precipitated. 

1 .  Yellow,— -by  nitrate  of  silver. 

£•  Green,— by  ammoniacal  sulphate  of  copper. 

S.  In  Yellow  flocculi,  soluble  in  ammonia,  by  sulphuretted  hydrogen. 

All  doubt  is  thus  removed  of  the  existence  of  arsenic  in  this  body,  and 
that  it  was  to  this  substance  that  the  death  of  the  individual  must  be  ascrit>- 
ed.  In  publishing  the  account,  we  do  not  pretend  to  exhibit  a  peculiar 
case,  but  from  the  very  considerable  portion  of  the  poison  which  we  were 
able  to  separate.  It  was  thought  there  might  be  some  benefit  in  making;  it 
known.  The  example  confirms  those  previously  established,  and  it  may 
afford  consolation  to  humanity,  by  proving  that  criminals  are  not  sure  of  im- 
punity because  the  earth  has  for  a  long  time  concealed  their  victims. 

Jour.  Pharmtcie  1837. 

Note  by  the  TVims/d/or.— *The  results  of  the  analysis  described  in  the 
foregoing  paper,  are  perfectly  satiisfactory  as  it  respects  the  evidence  of  the 
existence  of  arsenic.  Had  the  experimenter  been  aware  of  the  method  of 
detection  by  means  of  the  simple  and  elegant  little  apparatus,  described  bjr 
James  Marsh  (Vide  Jour.  Frank.  Inst.  YoLXYIIIfp.  338)  they  mi^ht  easilj 
have  given  an  additional  proof  of  the  presence  of  the  metal.  This  method 
removes  also  one  source  of  doubt  which  sometimes  arises  from  the  car- 
bonaceous matter  contained  in  the  flux,  which  may  of  itself  produce  a  ring 
in  the  tube  which  has  much  the  appearance  of  a  metallic  surface,  though  it 
consists  only  of  shining  charcoal.  The  very  small  quantity  of  material, 
which  this  little  instrument  will  operate  upon,  as  well  of  metal  which  it 
will  detect,  is  another  strong  recommendation  to  its  adoption.  We  would 
propose,  in  the  use  of  it,  the  substitution  of  a  small  plate  of  clear  mica 
in  lieu  of  the  glass,  which,  as  the  author  admits,  often  breaks  with  the 
heat. 
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Sidptfar  un  JUmf  in  imlMim  of  Odd. 

An  alloy  is  made  in  Germanyf  (Manich,)  of  zinc  and  copper,  called 
CAry«ortn,on  account  of  its  perfect  resemblance  to  gold  of  twenty  carats. 
This  quality  depends  on  its  containing  the  exact  proportion  of  fifty-one 
parts  of  zinc,  to  one  hundred  parts  of  copper;  for  if,  by  a  heat  too  pow- 
erful or  too  long  continued,  a  portion  of  the  zinc  becomes  volatilised* 
nothing  but  common  brass  is  produced,  without  lustre,  containing  fifty 
parts  of  zinc  and  one  hundred  of  copper.  The  greatest  precautions 
therefore  are  requisite  in  the  fusion  of  the  two  metals.  They  begin  by 
putting  into  the  bottom  of  the  crucible  one-third  of  the  requisite  quan- 
tity of  zinc,  and  over  it  all  the  copper  which  is  covered  with  a  vitreous 
flux.  This  is  heated  in  an  air  furnace  until  the  copper  is  well  melted, 
which  is  known  by  its  assuming  a  mirror-like  surface  under  the  flux.  The 
rest  of  the  zinc  is  then  added  in  small  pieces. 

Jmt.  da  OMBiki.  UnwBac 


On  the  varUnti  uses  ofSieatii^. 

Steatite  is  a  kind  of  soapy  marl,  or  talc,  sometimes  white,  at  others 
green,  or  grey,  and  more  rarely  red  or  yellow.  Its  sp.  grav.  is  from 
3.60  to  2  66.  It  is  composed  of  silex,  alumine,  magnesia,  oxide  of 
iron  and  water,  but  it  varies  in  different  localities.  It  is  very  common 
in  Germany,  in  Cornwall,  and  it  exists  also  in  the  western  part  of  France. 
As  it  requires  a  very  high  heat  for  fusion,  and  is  cut  or  wrought  with 
great  facility,  very  good  crucibles  can  be  made  of  it.  which  fire  hardens 
and  litharge  penetrates  very  easily*  It  is  employed  for  moulds  in  me- 
tallic castings.  It  is  used  in  England  in  the  manufactory  of  porcelain. 
M.  Vilcot  ofLeige,  has  made  a  great  number  of  trials  to  ascertain 
whether  this  substance  can  be  employed  by  Lapidaries;  he  has  made 
Cameos  of  it,  to  which  he  has  given  a  fine  brilliancy  by  heat,  and  such 
a  degree  of  hardness  as  to  give  sparks,  with  steel.  He  has  succeeded  in 
colouring  them  yellow,  grey,  and  milk  white,  by  the  addition  of  various 
solutions.  By  polishing  them  on  stone,  he  has  given  them  all  the  splen- 
dour of  agate,  and  has  obtained  some  pieces  which  resembled  onyx, 
but  the  fire  very  soon  obliterates  the  veins,  which  cannot  be  reproduced. 
Having  a  great  affinity  for  glass,  steatite,  reduced  to  very  fine  powder, 
answers  very  well  when  mixed  with  other  colours,  for  painting  on  glass. 
It  is  used  also  as  a  kind  of  sympathetic  pencil  for  writing  on  glass, 
leaving  no  traces  when  the  glass  is  rubbed  with  woollen  cloth,  but  be- 
coming again  visible  by  breathing  freely  upon  it,  and  disappearing^ 
again  as  the  glass  becomes  dry.  Workers  and  embroiderers  of  silk 
prefer  it  to  chalk  for  tracing,  because  it  is  more  durable  and  does  not 
afiect  the  colours  of  the  stuff*.  As  steaiiie  has  the  property  of  uniting 
with  oils  and  fatty  substances,  it  enters  principally  into  the  composition 
of  the  balls  used  for  cleaning  silk  and  woollen  stuffs.  It  is  the  basis 
also  of  some  pigments.  It  gives  a  fine  brilliancy  to  marble,  to  serpen- 
tine and  gypseous  stones*  Mixed  with  oil,  it  is  used  to  polish  glass  and 
metallic  mirrors.  If  newly  prepared  leather  be  powdered  with  it  and 
allowed  to  dry,  it  gives  it,  when  rubbed  with  horn,  a  very  fine  lustre. 
Steatite  is  employed  for  glazing  paper,  by  being  spread  over  it  in  very 
fine  powder,  or  better  by  being  mixed  with  the  colouring  matter,  and 
then  glaxing  by  rubbing  with  a  brush*    The  powder  ol  steatite,  from 
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its  unctuosity  is  one  of  the  sabstances  which  give  the  easiest  play  to  vices 
and  screws,  and  diminish  friction  in  wheels.  Mixed  with  tallow  it 
furnishes  a  very  favorable  material  for  preserving  machinery. 

Steatite  is  easily  cut  with  a  saw,  turned  in  a  lathe,  and  smoothed  with 
a  plane.  It  may  therefore  be  worked  into  any  shape,  and  afterwards  if 
necessary  be  rendered  very  hard.  When  the  artist  has  finished  his 
design  he  places  it  in  a  covered  crucible,  surrounds  the  crucible 
with  charcoal  in  a  furnace,  raises  the  heat  gradually,  keeps  it  for  two 
or  three  hours  in  nearly  a  white  heat  and  allows  it  to  cool  slowly, 
When  it  comes  out,  it  is  so  bard  as  to  strike  fire  with  steel  and  to 
blunt  the  best  files. 

White  specimens  of  steatite  acquire  a  milk  white  by  exposure  to  heat; 
those  which  are  coloured  assume  a  grey  or  reddish  tint,  but  they  may 
be  variously  coloured  by  the  aid  of  oily,  alcoholic,  acid  or  alkaline  sola- 
tions.  Colours  that  dissolve  in  amber  varnish,  such  as  verdigrise, 
ochre,  &c.,  colour  steatite,  when  heated  by  charcoal.  Colours  dis- 
solved in  spirits  of  turpentine  are  the  most  lively.  Solutions  of  car- 
thamus  (saffron  flower)  gamboge,  campeachy  wood,  dragons  blood, 
Sec,  in  spirits  of  wine,  colour  steatite  by  steeping  it  in  them  several 
hours.  Solution  of  gold  in  aqua  regia,  gives  a  purple  colour,  of  a 
shade  depending  on  its  strength.  Muriate  of  silver  colours  it  black 
when  aided  by  sulphuric  acid.  Sulphate  of  indigo— a  greyish  blue.  If 
steatites,  coloured  by  nitro-muriate  of  gold,  or  muriate  of  silver,  be  ex- 
posed to  a  bright  flame,  it  assumes  the  metallic  colour  of  gold  or  silver. 

When  the  stone  is  heated,  colours  dissolved  in  acids  are  rapidly  and 
finely  attached  to  it,  and  hence  a  cameo  ground,  of  any  particular  colour, 
is  easily  obtained.  Sulphuric  acid  produces  more  effect  thsn  nitric  and 
muriatic.  Oxalic  acid  may  be  successfully  employed.  Colours  dis- 
solved by  alkalies,  and  especially  indigo,  serve  to  colour  steatite.  In 
general  these  colours  penetrate  about  one  eighth  of  a  line  into  the  body 
of  the  stone.     We  are  indebted  to  M.  Moy  for  these  researches. 

When  the  stone  is  baked,  it  is  polished,  as  usual,  with  emery,  tripoli, 
or  tin  putty.  It  acquires  much  brilliancy,  resembling  agate,  jasper, 
calcedony,  &c.  It  is  easy  from  these  facts  to  infer,  that  the  engraver 
may  avail  himself  of  this  substance,  on  account  of  its  softness,  since  he 
may  perform  upon  it  in  one  day  as  much  as  he  could  do  upon  hard  stones 
in  a  week;  and  when  it  has  passed  through  the  fire,  his  work  acquires 
a  hardness  and  durability  almost  unlimited. 

Jour,  del  Cooil  Usaelles. 


On  ike  Constructions  of  Panoramas. 

Panoramas,  invented  by  Robert  Fulton,  have  undergone  numerous 
modifications,  especially  in  France,  by  the  invention  of  the  diorama  and 
neorama. 

The  problem  consists  in  making  a  cylindrical  picture,  with  a  circular 
base,  on  which  all  the  objects  which  the  artist  can  discover,  from  the 
point  of  view  that  he  has  selected,  may  be  painted  in  'due  perspective. 
The  great  art  is  afterwards  to  enlighten  and  animate  them  with  the 
roost  appropriate  colours. 

For  this  purpose  a  rotunda  is  constructed  exactly  circular,  fifty-eight 
feet  in  diameter,  and  twenty-three  in  height.  The  interior  of  the  walls 
is  hung  with  cloth  regularly  stretched  over  it.    After  giving  the  cloth  a 
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groQDd  or  primingy  as  in  common  picturcBf  there  is  traced  upon  it  a  num- 
ber of  squares,  corresponding  to  those  on  a  sketch  previously  drawn  on 
paper,  whose  dimensions  are  as  one  to  twelve*  These  sketches  are 
transferred  to  the  cloth,  square  by  square,  and  are  finished  in  oil  or 
water  colours,  at  the  pleasure  of  the  artist. 

The  spectators  are  placed  on  an  amphitheatre,  erected  in  the  middle  of 
the  rotunda,  which  is  ascended  by  a  winding  staircase.  The  height  of  it  is 
such  that  the  eye  of  the  observer  is  on  a  level  with  the  horizon  of  the  pic- 
tore.  An  iron  gallery,  concentric  with  the  rotunda,  circumscribes  the  space 
from  which  the  picture  is  seen.  The  spectator  in  this  gallerj  is  prevented, 
bj  the  edge  of  the  amphitheatre,  and  a  curtain  which  hangs  from  the  plat- 
form, from  seeing  either  the  base  or  the  height  of  the  picture,  which  allows 
his  imagination  to  indulge  the  idea  of  an  immense  and  indefinite  height  and 
depth*  This  is  aided  by  the  change  of  aspect  which  he  finds  in  going  from 
the  centre  towards  the  gallerj.  Ihe  illusion  is  so  complete  that  he  reallj 
fancies  himself  transported  to  the  verj  spot  which  the  artist  chose  for  tak- 
ing his  perspective. 


MaMntfoT  Wa$hing  Potatot*. 

This  machine  is  a  cylinder  composed  of  wooden  rods,  or  rounds,  fastened 
at  the  ends  in  circular  boards.  Six  of  these  are  put  together  so  as  to  make  / 
a  door  on  one  side  of  the  cylinder  for  putting  in  and  letting  out  the  potatoes. 
This  cylinder  is  placed  in  a  trough  full  of  water,  and  is  turned  by  a  crank 
outside.  It  is  raised  out  of  the  water  by  two  pullies  attached  to  its  axis. 
The  potatoes  rubbing  against  each  other  and  against  the  rods,  are  washed 
and  cleaned,  the  dirt  falling  into  the  water  of  the  trough. 

This  simple  machine  is  very  effectual,  washing  potatoes  without  allowing 
them  time  to  become  swelled  by  absorbing  the  water.  Udd. 


New  subUitutefor  Bell  Oiasiee. 

I  have  used  for  several  years,  for  melons  and  other  delicate  plants,  bells 
constructed  as  follows. 

On  a  wooden  hoop,  fifteen  or  eighteen  inches  in  diameter,  I  erect  three 
segments  of  circles  so  as  to  form  a  kind  of  dome  twelve  or  thirteen  inches 
high.  I  paste  on  this  frame  pieces  of  muslin  cut  to  fit,  and  give  to  the  bell 
three  coats  of  varnish  made  of  Cheese  curd  •  4  ounces. 

Slaked  lime  .      1  drachm. 

Mixed  thoroughly,  and  add  Linseed  oil  .  4  ounces. 

The  oil  easily  combines  with  the  mixture,  into  #hich  is  afterwards  incor- 
porated whites  of  eggs  and  water,  each  four  ounces.  This  varnish  dries 
qnickij.  The  oil  prevents  it  from  scaling,  and  gives  to  the  cloth  the  re- 
quisite flezibilitj. 

Plants  raised  under  these  covers  enjoy  a  more  uniform  temperature  than 
under  dass.  The  heat  is  not  so  great  in  the  middle  of  the  day,  but  it  does 
not  fall  so  low  in  the  night.    The  dimensions  may  be  altered  at  pleasure. 

Bo4ln  de  U  Pichonneiie,  Doctour. 


Method  of  preserving  j9partmeni$from  the  Odours  of  a  Kitchen. 
Where  kitchens  are  situated  beneath  a  parlour  or  sitting  room,  or  even 
on  the  same  floor,  the  vapours  are  sometimes  a  nuisance.    To  remedy  this 
inconvenience,  a  ventillator  should  be  opened  into  the  flue  of  the  kitchen 
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chimnej,  near  the  ceiling.  The  draught  of  the  chimnej  carries  op  the 
efflavia;  or  if  the  floe  he  too  wide^  a  pipe  maj  be  attached  to  the  opeoingi 
and  carried  to  the  top  of  the  cbiinnej.  ibki 

We  have  known,  in  the  crowded  part  of  a  city,  an  odoar  from  a  neigh- 
bearing  apartment,  more  intolerable  than  that  from  a  kitcheOf  effectually 
removed  by  a  pipe  passed  into  the  flue  of  a  chimney. 

The  gas  from  a  coal  grate  sometimes,  on  reaching  the  top  of  the  chimney, 
falls  by  its  superior  gravity  into  an  adjoining  flue,  and  thence  into  a  cham- 
ber below,  where  it  becomes  very  noxious.  We  were  informed  by  Dr. 
Hare,  that,  on  one  occasion,  suspecting  this  to  be  the  source  of  the  annoy- 
ance in  one  of  the  chambers  of  bis  own  house,  be  had  an  opening  made  in  the 
aide  of  the  chimney  above  the  roof,  and  a  little  below  the  top  of  the  stack. 
Through  this  opening  the  gas  then  flowed  without  reaching  the  top,  which 

spletely  remedied  the  difficulty.  Tr. 


To  preserve  Water  in  Casks  at  Sea^  and  in  Cisterns. 

Add  a  little  black  oxide  of  manganese  in  powder  to  the  water,  and  agi- 
tate the  mixture.  The  water  on  this'addition  loses  its  bad  taste,  and  may 
be  preserved  indefinitely.  ibid. 


Fresh  Jelly  for  the  Sick. 

The  difficulty  of  procuring  recently  prepared  jelly,  except  at  a  very  high 
price,  and  from  known  confectioners,  may  render  the  following  acceptable  to 
some  persons  in  ill  health.  Take  the  half  of  a  young^and  thin  fowl,  a  quar- 
ter of  a  |H)Und  of  knuckle  of  veal,  and  a  quart  of  water.  Put  the  mate- 
rials in  a  glazed  earthen  pot,  over  a  slow  fire  or  hot  ashes,  and  let  them 
concoct  eight  hours  until  the  fluid  is  reduced  to  less  than  a  pint.  Strain  it 
through  a  fine  sieve,  pour  the  liquid  into  coffee  cups  and  set  them  aside  in 
a  cool  place.  In  a  few  hours  a  firm  jelly  of  good  consistence  will  be  fouod« 
A  carroty  turnip,  parsnip,  two  beets  and  one  half  of  a  roasted  onion,  or  anj 
of  those  at  pleasure,  with  a  due  quantity  of  salt,  may  be  added  to  the  mate- 
rials before  they  are  placed  on  the  fire.  ibid. 


On  the  Light  obtained  from  Mr  and  Oxygen^  by  Compression.    By  M. 

Thknard. 

The  author  ascertained  that  chemists  had  erred  in  supposing  that  all  bo- 
dies, and  even  s;ases,  became  luminous  by  a  strong  and  sudden  compres- 
sion. 

M.  Saissy  concluded  from  his  experiments, that  oxygen  when  coropresaed 
gave  out  a  bright  light;  air  produced  light,  but  less  brilliant,  but  that  no 
tight  whatever  could  be  obtained  by  compressing  either  azote,  hydrogen 
or  carbonic  acid. 

M.  Thenard,  in  prosecuting  the  examination,  soon  learned  that  the  pro- 
perty of  becoming  luminous  in  the  dark  by  compression,  belongs  in  reality 
only  to  oxygen,  to  air,  and  to  chlorine;  but  reflecting  afterwards  that  the 
pistons  used  to  compress  the  gases  in  the  tubes  consisted  in  part  of  leather 
impregnated  with  some  greasy  substance,  which  water  moistens  with  dif- 
ficulty, he  thought  that  the  light  which  appeared  might  proceed  only  from 
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the  sudden  prodoction  of  a  little  water,  or  hjdro-chlorlc  acid.  To  deter- 
mine this,  he  had  pistoos  prepared  of  hatters'  felt,  or,  if  of  leather,  to  the 
latter  was  attached  a  cjflinder  of  metal  so  as  to  cut  off  all  communicatloo 
between  the  leather  and  the  gas,  except  in  an  extremelj  small  space.  The 
tubes  were  accurately  ground.  . 

Thus  arranged,  when  care  wss  taken  not  to  moisten  the  felt  or  the  me- 
tallic cjlinder^and  to  clean  the  tube  with  potash,  there  never  was  anj  light 
prodncedi  but  if  the  felt  was  moist,  or  the  tube  badlj  cleaned,  a  light 
almost  alwajs  appeared. 

It  was  found  also  that  in  oxygen  gas,  with  the  piston  moistened,  inflam- 
mation took  place  not  only  in  amadou,  but  in  paper,  wood,  and  even  box 
wood,  when  perfectly  dry.  When  impregnated  with  oil,  they  took  fire  more 
easily. 

Similar  trials  were  made  with  chlorine.  When  the  paper  was  impreg- 
nated with  very  little  oil,  it  became  incandescent.  Alone,  neither  paper 
nor  wood  succeeded,  the  action  being  either  too  weak  or  too  slow. 

It  was  found  impracticable  to  inflame  a  piece  of  pine  wood  in  oxygen 
gas  at  the  temperature  of  350°  under  atmospheric  pressure  alone;  but  it 
was  inflamed  at  252<»  under  a  pressure  of  262  centimetres.  The  pressure  was 
effected  by  a  column  of  quicksilver  in  a  bent  tube,  the  part  containing  the 
fragment  of  wood  being  plunged  in  a  basin  of  mercury  placed  over  a  furnace* 
By  employing  a  small  portion  of  fulminate  of  mercury,  which  explodes  at 
145^  C.  it  was  proved  that  carbonic  acid  gas  had  its  temperature  raised  by 
compression.  The  powder  exploded  in  carbonic  acid,  azote,  and  in  hydro- 
gen, at  the  same  temperature  as  in  the  air,  when  heated  to  the  same  extent 
by  the  compression  of  the  gases.  At  205''  the  glass  was  blown  to  pieces 
by  compressing  them  over  the  powder. 

The  principal  results  of  M.  Thenard  are  thus  stated: 

!•  No  gas  becomes  luminous  of  itself  by  ordinary  compression  in  a  pneu- 
matic fire  pump. 

2.  When  a  gas  is  compressed  by  hand  as  forcibly  as  possible  in  a  glass 
tube,  the  temperature  is  raised  thereby  above  205""  Cent,  -i  400  F.  So 
that  powders  which  decompose  only  at  that  temperature,  detonate  in  azote, 
hydrogen,  and  carbonic  acid  subjected  to  a  sudden  and  forcible  compres- 
sion. 

3.  Paper  and  wood  are  inflamed  in  oxygen  by  a  strong  compression. 

It  is  the  same  with  paper  in  chlorine,  when  impregnated  with  a  little  oil. 

4.  There  is  every  resson  to  believe  that  if  gases  may  become  luminous 
by  pressure,  it  must  be  only  at  a  very  high  temperature.        Ann.  de  Obimie. 


Pbysical  Science. 

On  ihefarmaiian  ofHaiL    Ry  M.  Ds  la  Rive. 

Electricity,  whose  presence  in  the  formation  of  hail  is  rendered  pro- 
bable by  the  thunder  and  lightning  which  always  accompany  and  char- 
acterize storms,  has  long  been  regarded  as  playing  an  important 
part  in  this  phenomenon,  as  in  almost  all  other  meteorological  occur- 
rences. Volta,  especially,  by  means  of  the  opposite  electricities  with 
which  he  supposed  the  clouds  which  were  placed  the  one  over  the  other 
were  charged,  explained  the  auj^mentation  in  the  size  of  the  hailstones, 
which,  according  to  him,  passed  from  one  of  these  clouds  to  the  other, 
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as  light  bodies  situated  between  two  jars  filled  with  opposite  electridtiesi 
would  be  alternately  attracted  and  repelled  between  them. 

In  thus  frequently  traversing  the  humid  atmosphere  which  separates 
the  two  clouds^  and  in  slightly  penetrating  the  clouds  themselves,  he 
maintained  that  each  hailstone  condenses  upon  itself  an  increasing  quan- 
*tity  of  water,  which  is  congealed,  thus  forming  the  concentric  layers 
which  are  observed  in  its  structure;  till  finally  becoming  too  heavy,  it 
could  no  longer  be  sustained  among  the  clouds,  and  fell  upon  the  earth 
In  a  more  or  less  inclined  direction^  according  to  the  strength  of  the 
wind.  It  is  to  this  tossing  to  and  fro  between  the  two  clouds,  and  to  the 
dashing  of  the  hailstones  against  each  other,  that  he  ascribed  the  pecu- 
liar noise  which  is  heard  in  the  air  some  time  previous  to  the  descent  of 
hail,  and  which  has  been  compared  to  the  noise  which  the  quick  and 
violent  shaking  of  a  sack  full  of  nuts  would  produce.  As  to  the  forma- 
ti6n  of  the  nucleus  of  the  hailstone,  Volia  attributed  it  to  the  great  de- 
gree of  cold  produced  by  the  evaporation  which  takes  place  at  the 
■pper  surface  ol  a  cloud,  the  rapidity  of  which  is  increased  by  the  di- 
rect effect  of  the  solar  rays  which  strike  upon  the  cloud,  and  are  ab- 
sorbed by  it. 

The  theory  of  Volta  was  attacked  in  a  very  powerful  manner  by  M. 
Arago,  in  a  very  interesting  article,  which  appeared  in  the  Annuaire  of 
the  Board  of  Longitude  for  1828.  After  confirming  some  objections 
which  had  previously  been  advanced  by  M.  Bellani,  the  illustrious  French- 
man suggested  many  others.  How,  for  example,  can  it  be  admitted^ 
that  the  great  evaporation  produced  by  the  heating  of  the  cloud  by  the 
action  of  the  solar  ray  can  be  the  real  cause  of  greater  cold,  when  this 
evaporation  takes  place  only  in  virtue  of  the  larger  quantity  of  heat 
which  is  supplied  to  the  liquid?  Who,  again,  can  conceive  that  the 
electrical  power  exercised  by  bodies  so  light  as  the  clouds  can  sustain 
and  neutralize  the  action  of  the  weight  of  the  hailstones,  amounting 
sometimes  to  half  a  pound?  or,  finally,  how  can  we  suppose  that  two 
clouds  can  continue  so  strongly  electrical  that  they  can  move  heavy 
masses  when  they  are  so  near  each  other,  and  separated  only  by  an  ex- 
tremely humid  stratum,  through  which  the  electricity  might  freely  pass 
from  the  one  cloud  to  the  other? 

Such  are  some  of  the  objections  to  which  the  theory  of  Volta  is  liable, 
and  which  M.  Arago  points  out  in  the  article  just  referred  to.  It  was  the 
difficulties  in  which  the  theory  is  involved,  that  led  the  Jlcademie  dec 
Sciences  in  the  year  1830,  to  appoint  the  best  explanation  of  the  pheno- 
mena  of  hail  as  the  subject  of  the  great  prize  which  fell  to  be  delivered 
in  1832.  The  conditions  on  which  it  was  to  be  conferred  were  severe. 
The  competitors  were  to  supply  a  theory  supported  by  direct  experi- 
ments, and  upon  varied  observations  made,  if  possible,  in  the  very  re- 
gions in  which  the  hail  was  formed,  and  which  might  replace  the  vague 
hypothesis  with  which  we  have  been  compelled  to  be  satisfied  up  to  the 
present  time.  The  essayists  were  also  recommended  to  avail  them- 
selves of  all  the  accurate  information  which  had  hitherto  been  collected 
on  the  radiation  of  caloric,  on  the  temperature  of  the  atmosphere  at  dif- 
ferent elevations,  on  the  cold  produced  by  evaporation,  and  upon  elec- 
triciiy.  Scc.j  finally,  they  were  required,  whilst  treating  of  the  forma- 
tion of  hailstones,  to  follow  out  the  consequences  of  the  theory  they 
should  adapt  to  its  numerical  applicationSf  regarding  the  physical  con- 
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stitution  of  these  haiUtoiiett  also  respectiBg  the  enomioiu  bulk  thcf 
sometines  acquire,  and  as  to  the  season  of  the  year,  and  the  times  of  the 
day  in  which  they  were  most  commonly  observed.  But  in  1833  the 
prize  was  not  conferred,  because  none  of  the  meoioirs  presented  were 
considered  worthy  of  the  honour;  and  the  «/9c(utonie  again  appointed  this 
subject  as  the  question  for  competition  (or  the  year  1834.  Againt  how* 
ever,  none  of  the  essayists  fulfilkd  the  conditions  proposed,  the  prize 
continued  unadjudicated,  and  from  that  time,  we  believe,  the  subject  baa 
been  entirely  withdrawn. 

It  is  under  these  circumstances  that  M.  Lecoq«  without  aimihg  at  the 
prize,  appears  to  have  complied,  if  not  with  all,,  yet,  doubtless,  with  the 
most  difficult  of  the  required  conditions;  inasmuch  as  he  has  produced 
observations  which  were  made  in  the  very  regions  in  which  the  hail 
was  formed,  and  which  besides,  as  we  shall  presently  see«  are  abund- 
antly calculated  to  throw  light  upon  the  theory  of  the  phenomenon,  and 
especially  to  demonstrate  by  facts  the  truth  of  the  objections  previously 
offered  against  the  theory  of  Volta-  We  shall  now  allow  M.  Lecoq  to* 
speak  for  himself,  and  shall  tben  conclude  this  article  by  some  consi- 
derations on  the  phenomenon  of  hsiU  as  influenced  by  electricity. 

The  year  1835  was  quite  remarkable  for  the  number  and  intensity  of 
the  storms  ^hich  prevailed  in  the  south  and  middle  of  France.  Elec- 
trical clouds  rested  permanently  above  the  high  mountains  of  Auvergne,. 
and  if  sometimes  the  heat  of  the  sun  succeeded  in  dissolving  them,  it 
wa^  only  for  a  few  hours,  and  very  rarely  for  a  whole  day.  The  clouds 
accumulate<l  with  rapidity,  the  thunder  rolled  in  the  distance,  a  tempest 
announced  the  storm,  and  the  rains  descended  in  torrents.  Violent 
hail  showers  had  already  destroyed  the  harvest  in  the  district  of  the 
Puy-de-Oome,  and  every  day  brought  with  it  fresh  disasters. 

On  the  28th  of  July  the  sun  rose  from  an  azure  sky,  no  cloud  appeared 
on  the  horizon,  no  vapour  floated  in  the  atmosphere,  so  that  a  beautiful 
day  was  anticipated.  At  10  A.  M.  the  heat  becaou  intense,  and  at  mid- 
day it  was  almost  intolerable,  and  then  some  thin  flakes  of  vapour 
floated  in  the  air  at  a  great  distance;  the  wind  was  north,  but  so  feeble, 
that  it  in  no  degree  tempered  the  heat.  At  oue  o'clock  the  wind  had 
increased;  the  white  and  floating  clouds  bad  descended  considerably^ 
and  half  an  hour  later,  covered  a  great  part  of  the  horizon;  they  had  a 
greyish  tint,  which  became  darker  and  darker,  till  they  were  nearly 
quite  black.  At  two  o'clock  they  formed  an  immense  covering  over 
the  whole  of  Auvergne;  and  it  was  then  easy  to  anticipate  that  a  fright- 
ful storm  was  at  hand.  We  waited  with  anxiety  for  the  issue  of  that 
majestic  and  terrible  scene  w|iich  was  preparing.  Silence  and  conster- 
nation every  where  reigned,  speedily  flashes  of  lightning  illuminated  the 
massive  vapours  which  covered  the  old  volcanoes  of  Auvergne,  while  the 
san  still  shone  upon  a  portion  of  La  Limagne.  We  then  heard  a  distant 
and  low-muttering  sound  which  resembled  a  kind  of  rolling,  and  almost 
at  the  saoie  time  we  saw  a  vast  cloud  advance  from  the  west  to  the 
east,  pure  white  in  some  places,  but  principally  on  its  edges,  and  of  a 
deep  grey  colour  in  the  centre;  it  approached  with  great  rapidity,  and 
seemed  to  be  hurried  forward  by  a  violent  west  wind,  which  we  had  not 
previously  felt  at  Clermonu  This  cloud  was  evidently  underneath  all 
the  others;  its  borders  were  festooned  and  deeply  slashed,  and  protu- 
berances, in  the  shape  of  long  nipples,  were  suspended  from  the  lower 
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portion.  At  a  quarter  past  two,  the  anterior  part  of  this  cload  had  ap- 
proached very  near  to  Clermont,  and  the  noise  which  we  had  long  in- 
distinctly heard,  was  now  very  intense;  and  I  then  very  clearly  distin- 
guished a  very  rapid  motion  in  the  edges  ot  the  cloud;  these  edges 
seemed  to  me  to  be  undulating,  but  in  the  position  in  which  I  was,  what 
appeared  to  be  undulations  must  have  been  the  product  of  a  very  vio- 
lent agitation.  I  then  imagined  that  I  could  distinctly  perceive  hail- 
stones in  the  edges  of  the  cloud,  and  I  predicted  to  some  persons  who 
were  with  me  the  immediate  descent  of  hail.  Accordingly,  two  minutes 
after  having  seen  this  whirlwind  kind  of  motion,  there  was  a  fall  of  hail- 
stones, which  instantly  broke  all  the  tiles  of  the  houses,  and  ull  the 
panes  of  glass  exposed  to  the  north  and  west;  for  the  hailstones  being 
at  the  same  time  propelled  along  both  by  the  north  and  west  wind  ne- 
cessarily took  the  m^an  direction. 

The  first  hailstones  which  fell  succeeded  each  other  very  slowly,  then 
all  at  once  their  number  increased  so  rapidly  that  in  ten  minutes  the 
soil  was  covered  with  them;  some  drops  of  water  escaped  at  the  same 
time  from  the  electrical  cloud,  and  then  the  distant  rolling  sound  which 
we  had  so  long  heard  entirely  ceased;  and  the  cloud  freed  from  its 
swelling  appendages,  was  carried  away  by  the  wind;  after  some  hours 
the  sun  illuminated,  with  its  pale  and  feeble  light,  that  scene  of  desola- 
tion which  night  was  speedily  about  to  envelope. 

It  is  not  necessary  that  I  should  describe  in  detail  the  terrible  effects 
of  these  hailstones.  Suffice  it  to  say,  that  some  branches  of  trees  two 
inches  In  diameter  were  cut  asunder  by  them;  some  polished  stones 
which  formed  part  of  the  cornice  of  houses  were  broken  on  their  edges, 
and  some  phonolite  slabs,  which  were  employed  instead  of  the  tiles 
which  cover  the  roofs,  were  broken  by  the  shock  of  the  masses  of  ice. 
Finally,  a  considerable  part  of  the  beautifully  stained  glass  in  the  win- 
dows of  the  cathedral  of  Clermont  was  in  a  few  minutes  broken,  although 
it  had  been  exposed  for  at  least  four  centuries  without  having  been  in- 
jured by  any  storm. 

The  hailstones  fell  very  obliquely,  so  much  so,  that  many  persons 
were  struck  by  them  in  their  rooms,  after  they  had  entered,  through 
their  windows;  others  were  surprised  in  the  fields  and  were  wounded, 
though  I  have  not  heard  that  any  were  killed.  I  anticipated  that  I  should 
have  discovered  a  marked  rotary  motion  in  the  hailstones,  but  I  could 
not  convince  myself  of  it  at  the  moment  of  their  fall,  for  they  almost  all 
broke  instantly  on  the  pavement. 

The  fall  of  the  hail  was  scarcely  over  when  I  went,  accompanied  by 
M.  Bouillet  into  the  Botanic  Garden,  with  the  intention  of  examining 
the  hailstones.  Here  we  found  many  which,  from  having  fallen  upon 
the  plants,  were  quite  entire,  and  presented  very  remarkable  forms. 
Their  medium  size  was  about  the  size  of  a  pullet's  egg,  and  some 
were  as  large  as  a  turkey's.  We  were,  however,  informed  that  some 
of  larger  dimensions  had  fallen  at  Montferrand.  Their  form  was  an 
elongated  spheroid,  with  the  two  extremities  apparently  equal:  they 
were  generally  studded  over  with  crystals,  some  of  which  still  bore  the 
shape  of  hexagonal  prisms,  terminated  by  six*  sided  prisms;  but  more 
frequently  the  angles  had  melted  away,  and  the  prisms  had  become  cyl- 
indrical. Some  of  these  superadded  crystals  projected  as  much  as 
eighteen  lines  at  the  moment  of  their  fall,  and  some  according  to  appear^ 
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ance  were  two  inches  high.  Other  hailstones  were  only  rough  on  their 
surface,  and  presented  an  infinite  number  of  small  elevations,  like  the 
masses  of  sulphuretted  iron  which  are  found  in  certain  clays  and  lignites. 

The  crystals  were  grouped  at  the  two  extremities  of  the  great  axis  of 
the  ellipsoid,  which,  to  all  appearance,  were  the  two  poles  of  the  hail- 
stones, and  their  equator,  so  to  speak,  was  deprived  of  a  large  propor* 
tion  of  them:  in  all,  the  crystals  were  largest  at  the  two  extremities. 
The  interior  structure  of  the  hailstones  was  nearly  always  the  same* 
The  centre  was  formed  of  small  grains  of  white  hoar-frost,  and  was 
opaque  and  fibrous;  this  was  surrounded  by  many  layers  of  transparent 
ice,  which  were  sometimes  so  distinct  that  they  could  be  counted;  they 
increased  in  thickness  as  they  approached  the  circumference,  and  they 
appeared  harder  towards  the  exterior  than  in  the  interior. 

Their  weight  was  not  great^  for  the  heaviest  we  weighed  was  only 
four  ounces.  However  it  is  probable  that  the  heaviest  did  not  fall 
within  our  observation,  for  other  individuals  found  some  of  them  as 
heavy  as  five  ounces  and  a  half;  and  I  have  been  assured  that  some 
weighed  as  much  as  eight  ounces,  and  even  as  several  pounds.  Laying 
aside  all  exaggeration,  [  am  inclined  to  believe  that  some  amounted  to 
eight  ounces,  though  I  much  doubt  if  any  were  heavier. 

Painfully  distressed  with  the  disastrous  consequences  of  the  storm, 
the  opportunity  escaped  me  of  collecting  the  hail  stones  and  afterwards 
analyzing  the  water,  which  I  subsequently  much  regretted,  and  the 
more  so,  as  persons  worthy  of  credit  have  assured  me,  that  many  of 
them  deposited  a  blackish  residuum,  which  had  a  disagreeable  smeH, 
and  that  the  water  which  was  obtained  on  their  melting  had  a  very  de- 
cided odour. 

Having  learned  that  the  storm  ha^  raged  in  the  Department  de  la 
Creuse,  I  suspected  it  might  have  prevailed  to  a  still  greater  extent, 
and  therefore  requested  M.  Dejean,  the  Prefect  of  the  Puy-du-Dome,  to 
solicit  information  from  the  Prefects  of  the  neighbouring  departments, 
which  he  did  with  the  greatest  kindness. 

I  thus  learned  that  the  storm  began  at  ten  o'clock  in  the  morning 
over  the  sea;  the  hail  commenced  by  desolating  a  part  of  the  lie* 
d'OleroD,  particularly  the  communes  of  St.  Pierre  and  St.  George's. 
The  cloud  then  passed  from  the  west  to  the  east  over  the  department  of 
La  Cbarente  Inferieure,  in  which  the  district  of  Marennes  particularly 
suffered.  The  communes  of  St.  Aynant,  St.  Jean-d'Angle,  St.  Sym- 
phorien,  St.  Somin,  St.  Just,  Arvers,  &c.,  were  also  visited  by  the  storm, 
the  hailstones  varying  from  the  size  of  a  hazel-nut  to  that  of  a  walnut. 

The  cloud  passed  over  La  Charente  without  discharging  any  hail;  at 
least  I  have  not  obtained  any  information  that  it  did  from  the  Prefect  of 
this  department;  but  in  Haute-Vienne,  and.  exactly  on  the  confines  of 
La  Charente,  the  hail  fell  in  many  places  in  the  neighbourhood  of 
Rochechouart.  From  thence,  and  pursuing  a  straight  line  from  west  tp 
east,  it  crossed  the  department  of  Haute-Vienne.  At  noon  it  arrived 
at  La  Creuse,  district  of  Bourganeuf.  The  communes  of  Faux-Mazu- 
ras,  Manzac,  Sotibrebord,  Morterolle,  Vidaillac,  St.  Hilaire,  La  Pouge, 
and  St.  George's,  were  more  or  less  invaded  by  it.  The  storm  con- 
tinuing to  follow  the  same  direction,  reached  the  district  of  Aubusson, 
and  there  produced  great  devastation.  From  mid-day  till  two  P.  M. 
enormous  hailstones  lell  in  the  communes  of  St.  Amand,  Lupersat-Ars, 
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St..Avit-]e-Paavre,  St.  Sulplce-les-Champs,  La  Rochelle,  St.  Maixent, 
St.  Ulpiniien,Maynat,Beistat»  AUeyrat,  St.  Silvain-Letrueq,  St.  Aynat, 
La  Chaussade,  St.  Michel-de*Vesse,  Chavanat,  MaHeret,  and  Banise. 
At  half  past  one  o'clock  the  storm  reached  the  western  limit  of  the  de- 
partment of  Puy-du-Dome;  a  quarter  of  an  hour  later,  there  descended 
npon  the  communes  of  Gelles,  Proudine,  St.  P.-le-Chastel,  St.  Oure 
ct  Roure,  enormous  hailstones  which,  in  a  few  minutes,  covered  the 
earth  to  the  thickness  of  three  inches.  At  two  o'clock,  masses  of 
real  ice  fell  upon  the  lava  which  e:i^tends  behind  the  Puy-du-Dome,  and 
were  broken  to  pieces  on  the  angles  of  the  volcanic  rocks.  Shortly 
after  the  cloud  passed  the  Puy-du-Dome^  it  did  much  damage  in  the 
commune  of  Arcines,  and  from  about  a  quarter  till  half  past  two,  it 
finished  its  disastrous  course,  upon  Clermont  and  Montferrand;  and 
thus  in  about  four  hours  and  a  half  the  tempest  cloud  traversed  a  space 
of  about  ninety  leagues. 

In  La  Charente  Inferieure,  some  communes  of  the  district  of  Joosac 
were  visited  by  hail  showers  between  three  and  four  o'clock  P.  M.,  as 
some  others  had  been  at  four  o'clock  A.  M.  At  St.  Yrieix  (Haute- 
Vienne)  there  was  also  a  fall  of  hail  between  three  and  four  o^clock  P. 
M.;  and  finally,  half  an  hour  later  than  that  at  Clermont,  in  the  same 
department,  the  storm  descended  upon  the  communes  of  St.  Germain, 
L'Embron,  Ardes,  St.  Gervais,  Coilonge8,Mauriat,  Beaulieu,  I^brenil, 
Jumeaux^  Auzatsur,  Allieri  Orsonnctte*  Lamonge,  and  Estel. 

Hence  we  may  conclude  that  the  line  of  the  hail  was  accompanied  with 
lateral  clouds,  which  the  north  wind  carried  generally  to  the  south. 
The  cloud  which  carried  the  hail  was  at  first  narrow,  it  then  increased 
in  size,  and  attained  above  the  department  of  La  Creuse,  its  greatest 
width;  it  then  contracted  again  till  it  reached  the  middle  of  the  depart- 
ment of  the  Puy-du-Dome,  in  which  its  extremity,  cut  in  a  straight  line»- 
presented  an  edge  of  half  a  league  in  breadth:  its  shape  was  that  of  a 
spindle,  of  which  each  truncated  extremity  was  situated  on  the  one  side 
upon  the  Ile-d'Oleron,  and  on  the  other  over  Clermont,  and  the  widest 
part  was  above  La  Creuse.  In  all  the  more  ample  accounts  I  have  ob- 
tained, it  is  stated  that  the  colour  of  the  cloud  was  grey  and  white;  that 
its  edg^es  revolved,  that  it  extended  from  west  to  east,  and  with  great 
rapidity,  under  the  enormous  cloud  which  hid  the  heavens  from  evny 
eye.  The  wind  also  was  every  where  the  same,  that  is  to  say,  tht*rc 
were  two  currents,  the  one  placed  above  the  other,  which  crossed  each 
other  at  right  angles,  and  in  the  direction  of  the  four  cardinal  points,  or 
from  north  to  south,  and  from  west  to  east. 

The  intensity  of  the  storm  went  on  steadily  increasing.  In  La 
Charente  Inferieure  the  hailstones  were  small,  round,  and  not  very  nu- 
merous; their  numbers  and  volume  increased  in  the  depat*tment  of 
Haute-Vienne*  where  some  of  them  assumed  the  oval  form;  but  it  was 
especially  in  the  department  of  La  Creuse  and  in  the  district  of  Aubus- 
Bon,  that  the  hailstones  attained  all  their  size,  and  that  oval  form  which 
they  preserved  as  far  as  Clermont;  and  their  bulk  was,  to  all  appear* 
ance,  very  considerable*  for  the  documents  I  have  received  from  thia 
department  nearly  all  assign  eight  or  ten  ounces  to  them,  and  some  aft 
much  as  two  and  three  pounds,  so  we  are  safe  in  concluding,  that  manjr 
of  the  larger  were  six  or  eight  ounces. 

It  appears  that  the  othera  were  not  covered  with  those  long  crystals 
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which  were  found  in  those  which  fell  at  Clermont;  these  latter,  daring 
their  Jonj^  course,  were  the  only  ones  which  allowed  the  water  of  the 
clond  which  sustained  them  to  crystallize  around  them. 

The  hail  was  every  where  of  short  durationj  it  seldom  lasted  for  half 
an  hour,  and  almost  every  where  it  was  followed  by  rain,  which,  how* 
ever,  was  not  very  copious. 

The  tempest  cloud  was  exceedingly  low  when  it  left  the  department  of 
La  Creuse,  for  it  passed  along  below  the  summit  of  the  Puy-du-Dome, 
on  which  no  hail  fell,  whilst  a  great  quantity  fell  on  the  Little  Puy-du- 
Dome,  at  the  height  of  3700  feet  Several  persons  who  were  upon  this 
mountain  at  the  time,  were  struck  by  the  hailstones  without  experien- 
cing any  injury  from  them,  although  they  were  all  studded  with  long 
and  many  pointed  crystals.  The  animals  which  were  feeding  at  this 
elevation  were  also  assailed  by  these  hailstones  without  manifesting  any 
signs  of  fear,  whilst  some  accidents  happened  on  the  road  to  Limoges, 
at  an  elevation  of  630  feet  less:  the  horses  being  hit  hard,  took  fright, 
and  the  carriages  were  overturned.  ^ 

The  hailstones  at  the  top  of  the  Little  Puy-du-dome  were  carried  along 
with  great  horizontal  rapidity,  and  a  few  only  fell  on  the  summit  of  the 
mountain;  they  passed  along  with  a  hissing  noise  in  a  stratum  of  air 
which  was  extremely  cold. 

After  the  storm^  I  satisfactorily  ascertained  the  height  at  which  the 
bail  was  formed,  by  an  attentive  examination  of  the  trees  and  plants,  at 
the  base  and  on  the  sides  of  the  Great  Puy-du-Dome. 

At  a  certain  elevation,  the  leaves,  though  exposed  to  the  action  of  the 
hailstones,  were  not  much  injured,  and  were  in  no  degree  torn;  for  not 
having  acquired  at  that  time  any  great  vertical  velocity,  they  struck 
without  tearing,  and  so  fell  under  the  trees.  Somewhat  lower  down, 
descending  towards  Clermont,  the  leaves  of  the  trees  were  lacerated; 
lower  still,  the  branches  were  broken,  and  we  have  alrea'dy  stated  some 
of  the  devastations  of  which  Clermont  was  the  scene;  for  the  hailstones 
had  then  traversed  a  vertical  course  of  from  2000  to  3500  feet. 

The  storm  of  the  38th  July  was  assuredly  one  of  the  most  awful  that 
has  been  witnessed  for  many  years.  During  the  following  days  nu- 
merous  very  heavy  showers  were  the  preludes  of  new  storms;  and  on 
the  3d  of  August  a  part  of  the  zone  which  had  been  destroyed  by  the 
hail  of  the  38th  of  July,  was  again  whitened  with  fresh  hailstones;  but 
nothing  had  been  left  for  further  destruction. 

It  happened  that  on  the  2d  of  August  I  was  a  witness,  so  to  speak, 
of  the  formation  of  the  storm,  and  of  the  congelaiion  of  the  hailstones. 

Leaving  Clermont  at  six  in  the  morning,  I  ascended  the  high  ground 
which  commands  the  town  on  the  west.  1  traced  the  limits  of  the  hail 
on  the  28th  July,  that  1  might  determine,  by  following  the-edges  of  the 
injured  surface,  the  shape  of  the  cloud  which  had  conveyed  the  dreadful 
scourge.  At  10  I  reached  the  base  of  the  Puy-du-Dome;  the  day  being 
splendid,  and  the  sun  most  powerful. 

Some  white  clouds  extended  themselves  over  the  Mount-Dore;  the  Puy- 
du-Dome  stood  out  majestically  from  the  azure  sky.  Some  shepherds 
whom  I  had  interrogated  respecting  the  effects  of  the  hail  on  the  28th, 
urged  me  to  retreat  without  loss  of  time  to  the  hamlet  of  La  Barraque, 
if  I  wished  to  avoid  the  storm  which,  according  to  them,  was  assuredly 
and  speedily  coming  to  assail  us.    The  hope  of  seeing,  in  all  its  details, 
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one  of  those  magnificent  scenes  of  which  the  atmosphere  is  the  theatre, 
induced  me«  on  the  contrary,  to  attain,  as  quickly  as  possible,  the  sum- 
mit of  the  Puy-du-Dome,  and  before  mid-day  I  was  seated  on  the  top  of 
this  enormous  pyramid,  and  extending  my  observations  over  the  im- 
mense horizon.  The  west  wind,  which  had  prevailed  all  the  morning, 
speedily  brought  along  with  it  some  low  clouds,  which  passed  a  few 
yards  above  uiy  head,  but  the  sun  again  appeared.  I  then  saw  other 
clouds  detach  themselves  from  the  Mont-Dore,  and  approach  very  near 
me,  impelled  by  a  very  violent  south  wind,  but  which  I  did  not  feel  till 
near  one  o'clock.  When  I  thus  saw  great  clouds  proceeding  in  different 
directions,  I  could  not  for  an  instant  doubt  the  formation  of  bail,  and 
my  hopes  were  soon  changed  into  reality. 

So  long  as  the  two  strata  of  clouds  were  not  superimposed  on  each 
other,  there  was  no  appearance  of  hail.  All  I  noticed  was,  that  those 
which  came  from  the  south,  and  which  were  the  most  elevated,  were 
congregating  in  little  groups,  which  seemed  to  precipitate  themselves 
ott  each  ot^r,  so  forming  great  black  clouds,  so  large  and  weighty  that 
the  wind  could  scarcely  move  them,  though  they  nevertheless  proceeded 
towards  the  north.  The  lower  part  of  the  cloud  would  then  elongate 
itself,  presenting  an  enormous  projection,  torrents  of  water  would  spee- 
dily escape  from  it,  which  inundated  spaces  which  were  very  circum* 
scribed.  As  soon  as  a  large  quantity  of  water  had  escaped  from  the 
cloud,  it  became  lighter,  was  again  carried  along  by  the  wind,  aod  dis- 
appeared at  the  horizon.  This  phenomenon  was  repeated  many  times 
during  the  course  of  an  hour:  but  by  this  time  the  west  wind  had  col- 
lected a  great  number  of  clouds,  which  formed  an  immense  curtain,  ex- 
tending over  the  whole  vault  of  the  heavens.  The  south  wind  pushed 
under  this  stratum  of  vapour  additional  white  clouds,  which  came  with 
great  velocity.  The  wind  became  violent  and  very  cold  on  the  summit 
of  the  Puy-du-Dome.  The  lower  stratum  of  clouds  was  not  like  the 
upper,  uniform,  but  was  composed  of  numerous  coloured  flocculi,  which 
advanced  in  the  same  direction,  but  at  unequal  distances,  and  with  dif- 
ferent velocities.  The  brightest  flashes  of  lightning  illuminated  them 
from  time  to  time,  and  the  thunderbolts,  like  furrows  of  light,  passed 
from  one  cloud  to  another;  sometimes  an  extended  flash  seemed  even  to 
traverse,  at  the  same  moment,  the  space  which  separates  the  Puy-du- 
Dome  from  the  Mont-Dore.  All  these  phenomena  occurred  In  the  lower 
strata  of  vapours,  and  1  never  saw  the  electric  spark  traverse  the  stratum 
of  air  which  separated  the  two  layers  of  clouds.  I  perceived  the  hail 
in  the  distance  precipitate  itself  from  the  lower  clouds  and  fall  to  the 
earth;  I  saw  it  distinctly  at  the  distance  of  fifty  yards  from  the  summit 
of  the  Puy-du-Dome,  and  before  my  face.  The  cloud  whence  it  escaped 
had  indented  edges,  and  exhibited  in  these  edges  a  whirlwind  kind  of 
movement  which  it  is  difficult  to  describe:  it  seemed  as  if  each  hail- 
stone was  forced  forward  by  an  electric  repulsion.  Some  escaped  from 
beneath,  others  sprang  out  from  above,  so  that  they  flew  off  in  all  direc- 
tions, and  would  assuredly  have  reached  the  earth  in  many  different 
courses,  if  the  south  wind,  which  was  beneath  the  west  wind,  had  sot 
blown  them  all  towards  the  north.  After  five  or  six  minutes  of  this  ex- 
traordinary agitation,  in  which  the  anterior  edges  only  of  the  cloud 
seemed  to  participate,  the  hail  ceased,  order  was  re-established,  the 
hail  cloud,  which  had  continued  to  advance  very  rapidly,  continued  ita 
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roate  towards  the  north,  allowing  us  to  perceive  in  the  distance  some 
sprinkling^s  of  rain,  which  scarcely  reached  the  earth's  surface,  appear- 
ing rather  to  be  dissolved  in  the  lower  strata  of  the  atmosphere. 

I  waited  for  a  second  scene  similar  to  that  which  I  have  just  described, 
till  a  prodigious  flash  of  lightning  illuminated  all  the  lower  mass  of 
clouds,  one  of  whose  edges  rested  upon  the  summit  of  the  Puy-du-Dome. 
I  imagined  that  I  was  all  of  a  sudden  plunged  into  the  most  vivid  liehti 
and  experienced  a  general  uneasiness,  which  probably  arose  solely 
from  the  terror  with  which  I  was  seized.  I  descended  the  Puy-du- 
Dome  with  the  greatest  rapidity,  fearing  to  be  hurt  by  the  hailstones, 
or  at  least  to  be  drenched  by  the  storm,  and  I  made  for  an  asylum  in  a 
hollow  grotto  at  the  base  of  the  Puy-du-Ddme,  which  had  on  other  oc- 
casions afforded  me  shelter.  The  summit  of  the  Puy-du-Dome  was  en- 
Teloped  in  the  tempest  cloud,  and  it  would  have  been  imprudent  to  have 
remained  longer  there. 

[to   BR   OOMTINUSD.] 


Shooting  Starw. 
[From  the  pen  of  M.  Ango,  in  the  Aoaotire  of  1836.] 

If  the  reader  will  refer  to  page  439  of  our  third  volume^  he  will  find  a 
sketch  of  the  first  of  the  appearances  here  alluded  to,  with  an  account 
of  their  being  seen  in  the  West  Indies  at  the  time. 

These  phenomena,  which  have  often  been  considered  unworthy  of 
invcstigationr  and  regarded  simply  as  atmospheric  meteors,  originating 
in  the  inflammation  of  a  quantity  of  hydrogen  gas,  have,  in  consequence 
of  recent  observations,  become  objects  of  greater  attention  among  men 
of  science.  Previous  theories  limited  their  place  in  the  heavens  to  our 
own  atmosphere;  but  from  observations  made  at  Breslau,  and  other 
places,  by  Professor  Brandes,  and  several  of  his  pupils,  the  height  of 
some  shooting  stars  has  been  calculated  at  500  English  miles;  and  the 
rate  at  which  they  move  not  less  than  thirty-six  miles  in  a  second,  which 
is  nearly  double  the  rate  of  the  earth^s  motion  round  the  sun.  If  a 
reduction  be  made  to  one-half  of  this  rate  per  second,  in  order  to  allow 
for  the  illusion  occasioned  by  the  motion  of  the  earth,  the  real  motion 
would  be  eighteen  miles  per  second,  which,  with  the  exception  of 
the  earth,  would  still  be  more  rapid  than  that  of  any  of  the  princi- 
pal bodies  of  our  system.  In  the  attempts  which  have  been  made 
to  ascertain  the  apparent  direction  in  which  shooting  stars  usually 
move,  it  has  been  ascertained,  that  although  they  become  ignited 
in  our  atmosphere,  they  come  from  beyond  it.  It  is  singular  that 
their  general  direction  should  be  contrary  to  that  in  which  the  earth 
moves  in  its  annual  orbit;  and  it  is'much  to  be  desired  that  the  inferen- 
cci>  already  deduced  should  be  corrected  or  confirmed  by  a  greater 
number  of  observations.  We  think  that  the  officers  of  the  watch  on 
board  the  Bonite,*  should  be  invited,  during  their  voyage  of  discovery, 
to  note  the  hour  of  the  appearance  of  each  shooting  star,  its  angular 
height  above  the  horizon,  and  especially  the  direction  In  which  it  moves. 
In  referring  these  meteors  to  the  principal  stars  of  the  constellations 
which  they  traverse,  the  different  questions  here  raised  can  be  easily 
settled. 

The  means  of  accounting  for  the  extraordinary  appearance  of  lumi- 


*  A  French  vessel  on  a  voyage  of  discovery. 
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nous  projectiles  observed  in  America  in  the  night  of  November  I2th 
and  13th,  1833,  are  not  very  satisfactorf,  unless  it  be  assumed  that,  be- 
sides the  planetary  bodies  which  revolve  round  the  sun,  there  are  myr- 
iads of  smaller  bodies  which  only  become  visible  at  the  moment  when 
they  come  within  our  atmosphere,  and  assume  a  meteoric  appearance; 
that  these  asteroids  (to  use  the  term  which  Herschel  formerly  ap- 
plied to  Ceres,  Pallas«  Juno,  and  Vesta)  move  in  groups;  and  that  they 
move  singly  also.  A  careful  observation  of  shooting  stars  is  the  only 
means  of  enlightening  us  on  this  curious  subject. 

The  shooting  stars  in  America,  to  which  allusion  has  been  made, 
were  observed  in  1833.  They  succeeded  each  other  at  such  short  inter- 
vals that  it  was  impossible  to  count  them;  and  the  most  moderate  calcu- 
lations fixed  their  number  at  hundreds  of  thousands.  They  were  so  nu- 
merous, and  showed  themiselves  in  so  many  quarters  of  the  heavens  at 
the  same  time,  that  the  attempts  to  estimate  them  were  only  rough 
guesses.  At  the  Observatory  at  Boston,  their  number  was  considered 
to  equal  one-half  of  the  flakes  which  fill  the  air  in  an  ordinary  fall  of 
snow.  When  their  numbers  were  diminisliing,  650  stars  were  counted 
in  fifteen  minutes,  in  a  circumscribed  part  of  the  heavens,  which  did 
n6t  comprise  a  tenth  part  of  the  visible  horizon;  and  these  did  not 
amount  to  more  than  two-thirds  of  the  whole  number  seen,  which  was 
at  least  866;  and  if  the  whole  hemisphere  could  have  been  surveyed  by 
one  observer,  the  number  seen  would  have  been  8600,  or  36,640  per 
hour.  As  the  phenomena  continued  more  than  seven  hours,  the  num- 
ber of  shooting  stars  visible  at  Boston  was  upwards  of  240,000$  and  it 
Should  be  recollected  that  the  basis  of  this  calculation  was  taken  when 
the  intensity  of  the  phenomenon  was  diminishing.  It  was  visible  along 
the  whole  of  the  eastern  coast  of  North  America^  from  the  Gulf  of 
Mexico  to  Halifax,  from  nine  o'clock  in  the  evening  to  sunrise,  and  in 
some  places  in  full  daylight,  at  eight  o'clock  in  the  rooming.  All  these 
meteors  came  from  the  same  point  of  the  heavens,  viz.  y  of  Leo;  and 
those  which  were  seen  elsewhere  were  the  effect  of  the  earth's  move- 
ment, which  caused  an  apparent  alteration  in  the  position  of  this 
star.  The  above  facts  are  certainly  very  curious,  but  the  following  are 
not  less  so: — 

The  shooting  stars  observed  in  the  United  States  appeared  in  the 
night  of  the  l3th  and  13th  of  November.  In  1799  a  similar  phenome- 
non was  observed  in  America  by  M.  de  Humboldt,  in  Greenland  by  the 
Moravian  Brethren,  and  in  Germany  by  various  individuals;  and  the 
period  of  its  appearance  was  also  the  night  of  the  12th  and  13th  of  No- 
vember. In  1833,  in  Europe,  and  some  parts  of  Asia,  the  phenomenon 
was  witnessed ;  and  the  date  was  still  the  night  of  the  1 2th  and  13th  of  No- 
vember. This  identity  of  dates  induces  us  to  urge  upon  our  young  sea- 
men the  task  of  observing  with  attention  the  appearances  in  the  firma- 
ment between  the  10th  and  15th  of  November.  Since  my  report  has 
been  read  to  the  Academy,  M.  Berard,  one  of  the  most  intelligent  offi- 
cers of  the  French  marine,  has  favoured  me  with  the  subjoined  extract 
from  the  journal  of  the  brig  Loiret,  which  he  commands: — '*The  13th 
of  November,  1831,  at  four  o'clock  in  the  morning,  the  sky  being  per- 
fectly cloudless,  and  a  copious  dew  falling,  we  have  seen  a  number  of 
shooting  stars,  and  luminous  meteors  of  great  dimensions.  During  up- 
wards of  three  hours,  more  than  two  per  minute  were  seen.  One  of 
these  meteors,  which  appeared  in  the  zenith,  left  an  immense  train  from 
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east  to  west,  like  alaminons  band;  and  in  it  many  of  the  colours  of  the 
rainbow  were  distinctly  visible:  its  breadth  was  equal  to  one-half  of  the 
moon's  diameter,  and  the  light  which  it  gave  did  not  disappear  for  six 
minutes.    We  were  on  the  coast  of  Spain,  near  Carthagena.'^ 

On  the  13th  of  November,  1835,  a  large  and  brilliant  meteor  fell  near 
Belley,  in  the  department  of  the  Ain,  and  set  fire  to  a  farm-yard.  In 
the  same  night  of  the  13th  of  November,  a  shooting  star,  larger  and 
more  brilliant  than  Jupiter,  was  observed  at  Lille  by  M.  Delezenne.  It 
left  on  its  passage  a  shower  of  sparks  precisely  similar  to  those  which 
follow  a  sky-rocket. 

The  facts  we  have  now  given,  confirm  more  and  more  the  existence 
of  a  zone  composed  of  myriads  of  small  bodies,  whose  orbits  come 
within  the  limits  of  the  earth's  ecliptic  every  year  between  the  1 1th  and 
13th  of  November.  This  is  a  new  planetary  world  which  begins  to 
open  to  us.  It  is  almost  unnecessary  to  state  how  highly  important  it  is 
to  ascertain  if  other  masses  of  asteroides  do  not  come  within  the 
earth's  ecliptic  at  other  points  than  that  which  it  reaches  about  the  13th 
of  November.  It  is  desirable  to  make  observations  between  the  20th 
and  24th  of  April,  as  well  as  in  November;  for  in  1803,  on  the  22nd  of 
April,  I  believe,  from  one  o'clock  in  the  morning  until  three,  shooting 
stars  were  seen  in  all  directions  In  such  great  numbers  in  Virginia  and 
Massachusetts  as  to  be  compared  to  a  shower  of  sky-rockets.  Mes- 
sier states  that  on  the  irth  of  June,  1777,  towards  noon,  he  saw,  in  the 
space  of  five  minutes,  a  very  large  number  of  black  globules  pass  over 
the  sun's  disc.    Were  not  these  globules,  also,  asteroides? 

Naaltoal  1 
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Ruthvtn^i  Improvement  on  Iran  Rails  for  Railways. 

Mr.  Ruthven  of  Edinburgh  has  bestowed  much  time  and  labour  in  con- 
triving a  form  of  a  rail  which,  he  thinks,  will  be  found  to  possess  ma- 
terial advantage  over  the  wrought  iron  rails  now  in  use.  The  subjoin- 
ed figures  represent  a  section  of  the  rail  (fig.   1,  a)  and   the  chair 

The  rail  (a)  consists  of  a  tube  of  cast  iron,  about  four  or  five  inches 
in  diameter,  and  thicker  below  than  above.  At  top  it  extends  upwards, 
leaving  a  flat  surface  (e)  for  the  wheel  of  the  carriage.    It  is  formed  ia 

e  lengths  of  nine  feet,  or  more, 

•^"^9' '  Sry/  ^"^  ^^'  ^  chair,  marked  by  the 

y^VSy  dotted  line  d  </,  cast  on  it  at 

//^     ^      K  ff       Y^  the  middle,  ahd,  of  course,  im- 

ll  j\  %V  **^ V/  movable.    The  chair  for  join- 

7   \t^    ^  I        d,  /^^^^\^^    itig  the  ends  of  two  rails  is  of 

^  ^   ctrr! It-*  the  form  6.    Its  curved  interior 

exceeds  a  semicircle;  so  that  it  embraces  and  retains  the  rails  without 
any  pins.  ,  . 

The  advantages  of  this  invention  in  Mr.  Ruthven's  opinion,  are  the 

following:—  ... 

I.  The  hollow  rail  (the  bottom  of  which,  it  must  be  remembered,  is 

one  half  thicker  than  the  sides  and  top)  is  much  stronger  than  a  solid 

rail  of  the  same  weight  and  materials.    2.  The  tubular  form  is  a  secu- 
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rity  against  its  bending  laterally  oatwards  or  inwards.  -  3.  The  joi^ied 
ends«  being  embraced  within  the  chair,  are  more  effectnaliy  secured 
from  springing  up  than  in  the  usual  way,  by  pins;  while  the  rail  is  pre- 
vented from  rolling  in  its  seat  by  the  fixed  chair  d  d.  4.  The  longitudi- 
nal contraction  or  expansion  of  the  rails,  by  variations  of  temperature, 
is  provided  for  by  the  absence  of  the  pins,  without  producing  any 
looseness.  5.  He  thinks  cast-iron  might  be  employed  in  this  way  for 
rails,  instead  of  malleable,  with  a  great  saving  of  expense;  and  it  is  al- 
lowed, we  believe,  that,  except  for  its  frangibility,  cast  iron  is  the  pre- 
ferable material.  The  form,  however,  is  quite  consistent  with  the  use 
of  wrought  iron.  He  has  had  some  lengths  of  rails  cast,  and  he  has 
found  by  experiment  that  a  yard  of  it,  weighing  48  lbs.,  placed  with  its 
two  ends  on  rests,  supports  a  weight  of  more  than  ten  tons. 

We  think  there  is  merit  enough  in  these  rails  to  deserve*a  trial, 
which  could  be  easily  made  by  laying  a  space  of  twenty  yards  with 
them,  in  some  of  the  existing  railways  where  locomotive  engines  are 
used. 

We  mentioned  some  time  ago,  that  Mr.  Ruthven  was  erecting  one  of 
Avery's  engines  (an  American  invention,)  which  works  by  the  reaction 
of  steam,  without  beam,  crank,  piston,  or  valve,  it  is  now  ready,  and 
will  be  at  work  in  his  own  premises  as  soon  as  the  masonry  and  external 
parts  are  completed. — (Sco/f man,  Aug.  36,  1837.) 

The  foHowing  account  of  AJr.  Ruthven's  rails  has  been  addressed  by 
himself  to  the  editor  of  the  Seoisman;  that  intelligent  and  scientific 
gentleman  having,  with  his  usual  attention  to  every  description  of  im- 
provement, given  the  notice  of  it  which  we  have  just  quoted. 

^Having  for  many  years  devoted  much  attention  to  this  important  sub- 
ject, it  may  be  considered  as  the  result  of  well-matured  investigation; 
and,  although  it  may  surprise  many  that  there  should  be  any  difficulty 
in  deciding  on  the  beat  form  of  rail  that  can  be  adopted,  after  the  expe* 
rience  had  in  the  various  railways  established  both  in  Europe  and  Amer- 
ica, yet  it  appears  that  much  misconception  in  regard  to  the  proper 
form  is  still  entertained.  For  instance,  the  rails  on  the  Liverpool  and 
Manchester  Railway,  without  being  greatly  varied  in  form,  have  been 
changed  in  weight  from  35  lb.  to  75lb.  a  yard.  The  expense  attending 
such  a  change  need  not  be  stated:  this  and  many  others  are  proof  how 
far  the  strength  and  weight  of  rail  have  been  considered  more  important 
than  the  form. 

*4t  has  been  supposed  that  a  proper  knowledge  of  the  strength  of 
iron  was  generally  possessed,  and  that  nothing  more  was  required  but  to 
increase  the  weight  of  rails,  and  the  desired  object  would  be  attained. 
It  may  be  demonstrated,  however,  that  form  is  equally  important  as 
weight.  All  admit  that  a  tube  is  much  stronger  than  the  same  quanti- 
ty of  material  in  a  solid  body.  It  may  also  be  supposed  to  be  admitted 
that  the  rails  give  resistance  to  the  carriages,  or  weight,  on  them,  by 
the  tension  of  the  metal  on  the  under  side,  and  compression  on  the  up- 
per. Many  interesting  experiments  have  been  made  to  ascertain  the 
relative  strength  of  rails,  and  compare  one  kind  of  iron  with  anoiherj 
but  this  has  been  done  more  to  ascertain  the  proportional  strength  ia 
the  difference  in  the  weight  of  material,  than  in  the  variety  of  form;  for 
a  given  weight  of  material  appears  hitherto  to  have  been  more  consid- 
ered than  the  form. 
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<*I  shall  now,  therefore,  call  your  attention,  and  that  of  those  connected 
Triththis  national  improvement,  to  the  interesting  fact,  published  in  your 
paper  of  the  16th  inst.,  as  having  been  stated  at  the  recent  meeting  of  the 
British  Association  in  Liverpool,  by  Messrs.  Fairbatrn  and  Hodgkin- 
son;  Tiz.,  *The  next  experiment  was  on  castings  of  a  T  form,  or  resem- 
bling railway  rails,  which   were  broken  with  the  flange  both  upwards 
and  downwards.    In  the  first  experiment,  with  the  flange  downwards  Xy 
the  bar  of  cold  blast  iron  bore  a  weight  of  10501b.     They  then  reversed 
the  bar's  position,  putting  the  rib  downwards  T;  and  the  bar  broke  with 
a  weight  of  only  266lb.;  so  that  there  was  a  great  difference,  and  this 
was  of  great  importance  in  reference  to  the  shape  of  rails^  beams,  &c*, 
forbearing  heavy  weights.'    This  is  certainly  too  important  to  be  pass- 
ed  over  without  particular  notice,  and  is  the  point  to  which  I  wish  to 
call  attention.     The  rail  proposed  by  me  is  tubular;   and,  being  laid 
horizontally,  increased  strength  Is  gained  by  increase  of  thickness  on  the 
under  side  of  the  tube,  producing  similar  effect  to  the  above  x  ^^^y  which 
in  this  position  made  a  difference  of  strength  in  the  ratio  of  1050  to 
266  over  the  former  T.  But  the  improvement  in  strength  is  made  great- 
ly more  than  the  x  form,  by  continuing  the  flange,  until  it  meet  the  bar 
at  the  upper  side  on  which  the  wheels  run,  as  shown  in  fig.  3.$  for  a 
rail  weighing  48lb.,  in  this  form,  is  able  to  sustain,  without  frac- 
ture, a  pressure  of  upwards  of  ten  tons  bearing  on  the  centre  of  r-^ 
it.    By  (his   circular  or  tubular  form,  in  addition  to  general  y    V 
strength,  the  rail  is  secured  against  side  deflectianj  which  takes  /      \ 
place  in  the  rail  at  present  in  use,  destroying  the  power  employ- v^^V 
ed,  and  the  rail  itself  to  a  great  extent,  and  is  generally  the 
cause  of  a  carriage  running  off  the  railway. 

'^Thts,  then,  may  be  considered  as  two  important  objects  gained;  that  of 
strength  with  leas  material,  and  avoiding  deflection  both  vertical  and 
horizontah  The  chair  at  the  joinings  is  the  next  point  to  call  atten- 
tion to.  The  hollow  rail  being  circular  the  chair  is  formed  to  embrace 
more  than  half  of  the  tube,  as  illustrated  by  the  diagram  given  in 
your  paper  of  the  36th  ul^,  which  most  effectually  secures  the  rail  from 
rising,  or,  indeed,  from  every  motion '(except  expansion  or  contraction,) 
mtrely  by  the ^rm,  which  supersedes  the  necessity  of  locking  or  key- 
ing as  hitherto,  and  avoiding  the  disagreeable  shake  in  passing  over 
the  joinings  of  the  rails;  this,  therefore,  may  be  stated  as  a  third  im- 
provement; as  a  fourth,  the  saving  of  expense,  which  will  be  found, 
eateri*  paribus^  to  be  greatly  less  than  those  at  present  in  use.  I  have 
it  not  in  my  power  to  make  these  rails  on  a  great  scale;  but  I  have  some 
yards  ready  to  exhibit  to  the  public,  and  shall  be  happy  to  give  every 
ioformation  desired  to  those  who  may  consider  it  deserving  their  at- 
tention.— I  am,  Sir,   tcc^ohn  Puthven,*'     Scotsman^  September  33t 

18*'^7.  ArchtecllH- 


Estimated  quantity  of  coal  in  the  Derbyshire  and  Yorkshire  Coal  Fields. 
h  has  often  been  asked,  how  long  the  mineral  resources  of  Great 
Britain  are  likely  to  prove  available?  and  when  we  consider  that  not 
only  our  public  welfare,  but  political  existence,  as  a  nation,  is  involved 
in  the  result,  the  great  importance  of  this  question  must  be  acknowl- 
edged. 
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By  geological  investigatioiit  we  fortunately  find  that  the  time  is  very 
far  distant  when  any  scarcity  of  coal  is  likely  to  exist.  It  is  with  a 
view  of  ascertaining  our  mineral  wealth,  that  I  take  the  liberty  of  re- 
questing the  insertion  of  this  paper  in  your  Journal  the  object  of  which 
is  to  estimate  the  quantity  of  coal  contained  in  a  certain  extent  of  coun- 
try, and,  by  inviting,  similar  communications,  to  arrive  at  an  appnni- 
mate  result  for  the  whole  kingdom. 

The  district  that  I  shall  select  for  elucidation,  is  that  part  of  the 
Great  Eastern  and  Midland  Counties  Coal-field,  which  lies  between  a 
line  drawn  from  Nottingham  to  Derby,  on  the  south;  and  another  par- 
allel line  from  Huddersfield  to  the  eastward,  on  the  north;  this  will 
comprise  a  district  of  country  fifty  miles  in  length;  the  breadth  will  ob- 
viously depend  upon  the  depth  to  which  the  various  seams  of  coal  may 
be  worked.  The  development  of  science,  and  its  application  to  mining 
will,  no  doubt,  aflford  a  facility  for  working  mines  much  deeper  than  we 
can  at  present  calculate  upon:  if,  therefore,  5oo  yards  is  assumed  as  an 
average,  it  cannot  be  objected  to  even  as  a  maximum,  that  depth  having 
been  considerably  exceeded  at  the  present  time. 

The  inclination,  or  dip,  of  the  strata  is  the  next  consideration,  as  sev* 
eral  considerable  counter  basins  occur  along  the  district;  if  5000  yards  is 
taken  for  the  breadth  at  which  coal  may  be  got  at  each  without  exceeding 
the  specified  depth,  it  will  be  under  the  average.  By  inserting  sections 
taken  in  different  parts  of  the  field,  it  would  illustrate  the  subject,  by 
showing  the  various  beds  of  coal,  their  thickness,  and  where  they  are 
now  worked,  but  this  would  make  the  present  paper  too  long-winded; 
I  have,  therefore,  taken  the  average  of  several  sections;  and  find  that 
the  total  thickness  of  good  workable  coal  exceeds  forty-six  feet.  We 
have,  then,  50  milesx5000  yards»90«900  acres,  whicht  at  800  tons  per 
foot  in  thickness  per  acre,  will  give  in  round  numbers  3,490)000,000  tons 
or  116  years  supply  for  the  whole  kingdom,  at  the  rate  of  thirty  mil- 
lion tons  per  annum.  The  average  yield  I  have  taken  is  less  than  it 
ought  to  be,  if  the  best  method  of  working  was  adopted,  but  in  some 
parts  of  the  district,  particularly  in  Yorkshire,  there  is  such  a  deep- 
rooted  prejudice  against  the  long^work  system,  that  many  years  will 
probably  elapse  before  the  present  slovenly  mode  of  working  is  aban- 
doned and  a  more  economical  one  adopted.  Alpha. 

mn.  Jour. 

Coal  in  France. 
Coal  mines  are  worked  in  thirty-four  of  the  departments  of  France,  but 
in  most  of  them  only  to  a  very  small  extent.  Four-fifths  of  the  entire 
production  are  drawn  from  the  four  departments  of  Loire,  Norcl,  Saone- 
et-Loire  and  Aveyron.  The  number  of  coal  mines  is  stated  to  be  209,  of 
which  only  UO  were  worked  during  the  year  1834.  The  quantity  of 
coal  extracted  was  1,550,530  tons  the  value  of  which,  at  7s.  6d.  per  ton, 
amounted  to  581,447^  Mln.  J«ar. 


Mechanics^  Register. 


Preient  ttaie  of  Mhem. 
The  (kmriir  Chree  contains  the  following  article:— There  are  very  few 
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foreigners  who  have  a  knowledge  of  the  state  of  Athens  at  the  present 
moment.  It  is  commonly  judged  of  from  descriptions  written  before^ 
it  became  the  seat  of  actua]  government.  At  that  period,  Athens  pre* 
seated  only  an  immense  mass  of  ruins,  among  which  there  could  scarce-* 
If  be  reckoned  twenty  elegant  houses.  Two  years  have  elapsed  since 
then,  and  these  ruins  have  for  the  most  part  disappeared;  they  have 
been  replaced  bj  several  paved  streets,  adorned  with  fine  houses  and 
public  buildings.  There  now  exist  at  Athens  a  civil  and  a  military 
hospital.  The  mint  is  calculated  to  attract  attention  from  its  fine  pro- 
portions; adjoining  it  are  several  well-built  barracks,  a  printing  and  a 
lithographic  office,  and  thirteen  small  churches.  Four  large  churches 
and  a  university  are  about  to  be  erected.  The  new  palace  of  the  king 
will  bear  comparison  with  the  finest  Grecian  buildings  of  antiquity* 
Already  there  are  in  Athens  twenty  public  wells,  besides  which,  all  the 
public  establishments,  as  well  as  many  private  houses,  possess  their 
own  wells.  The  houses  pay  a  small  tax  for  the  water.  All  these  wells 
are  supplied  from  two  sources;  one  of  which  rises  on  Pentelicus,  and 
the  other  at  the  foot  of  Hymettus.  When  the  first  census  was  made 
in  1833,  the  population  was  7000  souls:  at  present  it  exceeds  18,0009 
including  the  garrison  and  foreigners.  It  is  rare  to  meet  a  beggar  in 
tbc  streets  of  Athens;  and,  in  fact,  their  number  is  small  compared 
with  that  of  the  population.  For  the  instruction  of  youth,  the  town  of 
Athens  possesses  great  advantages.  It  is  the  seat  of  a  Greek  universi* 
ty,  and  of  a  college,  where  the  government  has  founded  thirty  pensions 
for  the  benefit  of  poor  students.  There  is  a  Greek  school,  a  parish 
school,  and  other  primary  schools  for  the  instruction  of  children  in 
reading  and  writing;  and  we  ought  not  to  pass  over  in  silence  the  girls* 
school,  directed  Ly  Madame  Votmeranhe,in  which  fourteen  young  girls 
are  brought  up  at  the  expense  of  government.  (L*  E'cho  du  Monde  Sa* 

vanlj  August  5,  1837.)  Arch.  Mag. 


Vegetable  Origin  of  the  Diamond* 

At  the  late  meeting  of  the  British  Association,  Sir  Philip  Egerton 
brought  forward  a  paper  furnished  by  Sir  David  Brewster,  establishing 
indisputably  the  Fegeiable  Origin  of  the  Diamond.  It  is  now  as  certain 
that  crystallised  carbon  is  of  vegetable  origin,  as  coal  itself.  Layers  of 
different  degrees  of  hardness,and  possessing  different  powers  of  refraction 
have  been  found  in  the  diamond;  and  these  layers,  which  are  superim- 
posed on  each  other  like  the  coats  of  an  onion,  possess  different  specific 
gravities.  It  was  inferred  that  the  diamond,  in  its  pristine  state,  must 
have  been  a  soft  body,  like  amber  or  gum,  and  that  it  was  probably  ex- 
panded by  the  gaseous  bodies  imprisoned  in  its  cavities.  In  comment- 
ingon  this  paper.  Professor  Sedgwick  announced  a  fact  new  to  us,  and 
probably  so  to  most  of  our  readers,  namely*  that  particles  of  silica  had 
been  discovered  in  the  ashes  of  burned  wood.  ifH.Pop.8oL 
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LUNAR  OCCULT ATIONS  FOR  PHILADELPHIA, 
MAY  1838. 

Angles  reckoned  to  the   right  ui 
westward  round  tbe  circle,  as  seen 
in  an  inverting  telescope. 
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Praetlcal  and  Theoretical  Mecbanies  and  Chemistry. 


On  HydrauHe  and  Common  Mortars.  By  General  Trbussabt,  Inspeetmr 
du  Genie.  TVanslaled  from  the  French  by  J.  G.  Tbttrn^  Lt.  CoL  oj 
JSng.  and  Brevet  CoL  United  States  Army. 

(CONTXVUED  FAOM  P.  166b) 

Artiglb  zii.-—(iy  mor/ara  made  of  Hydraulic  lime  andsand^  or  of  HydraUHc 

lime  and  Puzzolana. 

After  I  bad  become  acquainted  with  the  good  qualities  of  the  Obernai 
hydraulic  lime,  I  used  it  not  onlj  for  works  in  water,  but  also  for  masonrj 
10  the  air.  It  required  some  patience  to  change  the  habits  of  the  work- 
men, and  to  bring  them  to  the  use  of  other  means  than  those  thej  had  been 
accustomed  to  applj  to  the  slaking  and  management  of  fat  lime;  but  I  was 
ablj  seconded  bj  Lieut  Col.  Finot  of  the  Engineers,  who  was  charged 
with  the  immediate  superintendence  at  Strasburg;  and,  thanks  to  his  efforts, 
all  the  persons  emplojed  soon  became  familiar  with  the  manner  of  treating 
hydraulic  lime,  and  excellent  results  were  obtained. 

in  the  observations  made  by  Mr.  Vicat  on  the  pamphlet  published  by 
me  in  1824,  he  thus  expresses  himself;  *^Mr.  Treussart  pretends  that  hy- 
draulic limes  are  only  made  in  order  to  obtain  mortars  which  will  harden 
in  water:  so  far  from  that  being  the  case,  it  may,  on  the  contrary,  be  said, 
that  hydraulic  limes  (when  the  country  does  not  furnish  them  naturally) 
are  made  only  because  mortars  composed  of  these  limes  and  common  sand 
are,  at  the  same  time,  the  most  economical  and  the  best,  that  have  yet  been 
discovered,  to  brave  the  inclemences  of  the  weather,  resist  the  alternations 
of  hot  and  cold,  wet  and  dry,  &c.'' 

It  is  true  that  at  page  46  of  my  pamphlet  I  said  '^The  author  observes 
that  hydraulic  limes  are  made  only  to  compose  mortars  which  have  the  pro- 
perty of  hardening  in  water.  Since  this  result  is  obtained,  directly,  with 
fat  lime  and  factitious  trass,  and  the  results  thus  obtained  are  the  best,  he 
thinks  this  mode  the  most  advantageous."  This  passage  cited  independ- 
ently, might  lead  to  error:  but,  as  in  all  that  preceded,  the  question  was, 
only,  as  to  works  in  water,  it  means  that  when  there  are  works  to  be  built 
in  water,  it  is  necessary  to  produce  hydraulic  mortars;  and  that  when  there 
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is  Dot,  on  the  spot,  natural  hTdraulic  lime,  it  ia  preferable  on  all  accounts, 
to  make  hjdraolic  mortar  of  rat  lime  and  factitious  trass,  instead  of  making 
artificial  hjrdraulic  lime  according  to  the  process  of  Mr.  Yicat.  I  did  not 
in  the  pamphlet  of  1 824,  give  details  as  to  the  manner  of  employing  hjrdraulic 
lime  in  the  air,  because  I  bad  not  then  facts  enough  to  warrant  it$  but  I 
did  not  saj  that  thej  might  not  be  employed  with  advantage  in  construc- 
tions in  the  air:  very  far  from  that— for  my  experience  having  taught  me, 
on  several  occasions,  how  dangerous  it  is  to  use  in  the  air  hydraulic  lime 
that  has  been  too  much  burned  (and  I  may  add  that  it  is  as  dangerous  in 
the  water^  I  said,  speaking  of  hydraulic  limes,  at  page  5  of  the  pamphlet, 
that,  'Mf  tney  are  used  in  the  air  when  too  much  burned,  they  may  occasion 
very  serious  accidents,  because  they  dilate  considerably,  and  may  heave  up 
very  large  stones;  it  is  therefore  important  to  employ  this  lime  only  when  it 
is  calcined  just  enough."  We  see  therefore  that  1  was  far  from  thinking 
that  we  should  not  use  hydraulic  limes  in  the  air:  but  that  I  thought  it  my 
duty  to  notify  that  they  must  n<»t  be  made  use  of  when  too  much  burned, 
because  of  the  serious  accidents  that  might  result.  If  this  observation  had 
been  attended  to,  the  works  of  the  Visere  would  not  have  sustained  the  se- 
rious accidents  that  obliged  them  to  rebuild  several  Locks.  At  Strasburg, 
care  was  taken  to  reject  such  pieces  as  were  too  much  burned;  and  althoui^ 
it  often  happened  that  mortar  of  the  ordinary  consistency,  made  of  lime 
just  from  the.  kiln,  was  used,  no  serious  accident  befeU 

All  the  officers  of  the  Corps  of  Engineers  are  acquainted  with  Metz, 
and  know  the  good  quality  of  its  hydraulic  lime— there  used  in  air  as  well 
as  in  water*  I  have,  myself,  used  the  lime  under  several  circumstances; 
and,  as  I  observed  in  the  first  section,  there  was  built  at  Strasburg,  under 
my  direction  from  1816  to  1825,  more  than  a  million  of  masonry,  both  in 
air  and  water,  of  hydraulic  lime.  Mr.  Vicat  was,  therefore,  altogether 
deceived  as  to  the  sense  of  the  phrase  which  he  quoted;  he,  moreover,  has 
himsell  said  nearly  the  same  thing:  for,  in  commencing  the  second  section 
of  his  work,  he  says,  page  SI,  ^ ^hydraulic  mortars,  as  the  name  indicates, 
are  designed  for  masonry  to  be  placed  in  wafer:  they  are  also  raited  betons." 
Were  this  phrase  cited  alone,  we  might  apply  to  Mr.  Vicat  the  reproach  he 
directs  to  me.  I  do  not  think  that  Mr.  Vicat  wished  us  to  understanil  that 
this  lime  should  not  be  used  in  the  air;  because  every  body  knows  that  it 
may.  Not  only  do  1  think  that  hydraulic  mortars  are  the  best  to  be  used 
in  constructions  in  the  air;  but— much  more  than  that,  my  labours  have 
led  me  to  think  that,  with  fat  limes,  moderately  good  mortars  cannot  be 
made,  in  whatever  manner  treated,  if  no  hydraulic  cement  be  added  to 
them:  which  is  saying,  in  a  word,  that  the  sole  means  of  obtaining  good 
mortars  in  the  air,  is  to  use  only  hydraulic  mortars.  The  only  essential 
point  in  which  I  differ  from  Mr.  Vicat  is,  that  I  think — as  in  mortars  for 
the  water,  it  is  preferable  to  make  the  hydraulic  mortar,  directly,  with  fat 
lime  and  factitious  puzzolana  or  other  like  substance,  instead  of  making 
hydraulic  lime  by  the  process  he  has  indicated,  when  in  a  country  where 
there  is  none  naturally  good.  This  method  has,  besides,  the  advantage  that 
in  countries  where  the  lime  is  only  moderately  hydraulic,  the  mortar  may 
be  sensibly  meliorated  by  adding  a  small  quantity  of  hydraulic  cement  and 
a  greater  quantity  of  sand,  (which  would  be  but  a  small  expense;)  while 
according  to  the  process  of  Mr.  Vicat,  it  would  cost  as  much  to  improve, 
suitabljf,  the  moderately  hydraulic  lime  thus  at  command,  as  to  prodnce 
the  entire  conversion  of  fat  lime  into  hydraulic  lime. 

1  shall  give,  in  the  following  tables,  results  which  I  obtained  with  diSer- 
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eot  hjdrftBlic  limM  from  th^  eDvirons  of  Stnibarg,  Mdz,  tod  other 
places. 

Table  No.  XXXV. 


No.  of 

die 
mortaLra. 

\\% 

i^ 

t 

^1 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs! 

rYcllow  Obernai  slaked  to  powder 

1 

<     and  meamred  in  powder 

CSand 

C  Same  lime 

99 

110 

132 

99 

77 

66 

2 

^Sand        . 
CTrass 

CSame  lime  air  slaked  and  measur- 

il' 

231 

242 

368 

246 

246 

220 

3 

<     ed  in  powder 
CSand        .        • 
C  Same  line 

11 

77 

44 

55 

44 

44 

4 

<Sand 
f  Trass 
(  Metz  lime  slaked  to  powder  and 

i^ 

231 

253 

263 

253 

5 

\     measured  in  powder 

rSand 

CSamelime 

ir 

114 

88 

44 

6 

SSand 
CTrass 
C  Same  lime  air  slaked  and  measured 

!^^ 

268 

231 

220 

7 

i     in  powder 

Csand 

\  Same  fime 

1}' 

17 

66 

40 

8 

jsand 
f  Trass    . 

ll' 

242 

253 

9 

^  \  Another  Obeniai  lime  slaked  to  pow* 

i     der  and  measured  in  powder 
^Sand           .... 

l\> 

230 

121 

88 

77 

66 

\  Same  lime 

17 

10 

^Sand         .... 
vTrass            .... 
N  Same  lime  air  slaked  and  measured 

!^ 

264 

264 

286 

297 

275 

11 

f     in  powder                        • 
VrSand 

\V 

88 

SS 

12 

\  Paris  hydraulic  lime  slaked  to  pow- 

1     der  and  measured  in  powder 
C-Sand 

\v 

187 

121 

fCommon  lime  rebornt  with  2- 10  of 
t      Holiheim  clay,  slaked  to  powder 
]     and  measured  in  powder 
LSand 

13 

l\' 

176 

110 

88 

55   44 

OhnrvationB  on  the  experiments  of  Table  No.  XXXV. 

All  the  experimenU  of  thig  table  were  made  with  lime  that  had  been 
slaked  to  powder  with  one-fifth  of  its  volume  of  water:  and  the  proportions 
were,  one  part  of  lime  in  powder  to  two  parts  of  sand. 

The  first  four  mortars  of  the  series  were  made  of  the  same  Obernai  lime 
SS  those  of  table  No.  VI  which  were  pat  into  water.  No.  1  was  composed 
of  lime  and  sand.  If  we  compare  its  resistance  with  that  of  the  like  moc 
tar  ot  table  No.  VI,  we  shall  see,  1st.  that  the  piece  of  lime  which,  with 
sandy  produced  mortars  of  feeble  consistence  in  the  water,  has  also  gWen 
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feeble  results  in  the  air  (it  appears  that  the  piece  of  lime  was  hot  slightlj 
hjdraolic:^  2d.  that  the  tenacity  of  the  mortars  has,  alike  id  both  cases, 
augmented  for  a  certain  length  of  time,  after  which  it  rapidlj  decreased: 
Srd.  that  the  mortars  left  in  the  air,  have  generally  given  a  weaker  resis- 
tance than  those  placed  in  water. 

Series  No.  3  was  made  of  lime,  sand  and  trass,  in  equal  parts.  The  re- 
sult we  see  is  much  meliorated.  The  resistance  went  on  increasing  like 
the  similar  mortar  of  table  No.  YL  These  mortars,  also,  exhibited  less 
tenacity  than  those  under  water. 

Series  No.  S  was  made  of  the  same  lime  left  to  slake  spontaneouslj. 
The  proportion  was  one  of  lime,  in  powder,  to  two  of  sand.  It  was  not  till 
after  fifteen  days  that  I  could  procure  enough  lime  in  powder  to  commence 
ti)e  experiment.  If  the  fesults  be  compared  with  No.  1,  we  shall  see  that 
lime  air-slaked  gave  resistances  much  inferior  to  those  obtained  with  lime 
slaked  by  water  to  powder — as  was  the  case  with  mortars  put  under  water. 

Series  No.  4  was  made  of  air-slaked  lime,  sand  and  trass,  in  equal  parts. 
These  results  being  compared  with  those  of  the  2nd.  series,  we  see  but 
slight  difference:  if  compared  with  the  like  mortars  put  under  water  of  table 
No.  yj,  we  see  that  they  are  sensibly  inferior. 

The  series  No.  5,  6,  7  and  8  shows  similar  experiments  with  Metz  lime; 
these  mortars  are  made  of  the  same  lime  as  those  of  table  No.  YII,  which 
were  deposited  in  water.  The  results  given  by  the  Metz  lime  are  weak; 
but  it  is  probable  that  with  this  lime,  as  with  others  of  the  like  nature,  very 
different  results  are  afforded  by  different  pieces  from  the  same  quarry.  I 
am  not  entitled  to  say  that  the  Metz  lime  is  inferior  to  the  Obernai  lime» 
not  having  made  experiments  enough  with  the  former  to  be  able  to  com- 
pare. The  observations  made  on  the  first  four  series  of  table  No.  XXXV^ 
apply,  generally,  to  the  mortars  made  of  Metz  lime. 

Series  Nos.  9, 10  and  11  were  made  of  the  same  Obernai  lime,  as  the 
mortars  of  table  No  Y  which  were  pot  under  water:  the  results  are  good.  No. 
9  shows  that  if  not  made  up  till  it  has  been  slaked  fifteen  days,  this  lime 
loses  nearly  one  half  of  its  force:  and  that  it  loses  more  and  more  as  this 
period  is  extended.  If  we  compare  the  mortar  made  immediately,  with  its 
analogous  experiment  in  table  No.  Y,  we  shall  see  that  the  mortar  left  in 
the  air  supported  44  lbs.  less  than  the  mortar  left  in  water.  With  the 
other  mortars  the  diffierences  are  not  so  great. 

In  comparing  series  No.  10  above,  with  the  corresponding  series  in  table 
No.  Y,  we  find  that  the  mortar  made  immediately,  save  a  resistance  ool j 
about  one-half  of  that  of  the  similar  mortar  of  Table  No  Y;  while  the  mor- 
tar No.  2  of  the  present  table,  made  of  another  lime,  supported  a  weight 
rather  greater  than  the  similar  mortar  of  (able  No.  YI,  which  had  beea 
put  in  water.  I  cannot  explain  this  anomaly.  The  other  mortars  of  this 
series,  made  at  different  periods,  were  inferior,  or  at  most  only  equal  to 
the  corresponding  mortars  that  had  been  put  in  water. 

The  series  No.  II  comprises  only  two  experiments  with  lime  left  to  slake 
spontaneously:  these  two  experiments  consumed  all  the  lirne^  The  results 
are  weaker  than  the  corresponding  ones  of  series  No.  9  of  which  the  lime 
had  been  slaked  to  powder  with  water,  agreeing  in  this  respect  with  the 
comparison  of  No.  1  and  3  above. 

Series  No.  12  comprises  two  experiments  only,  made  of  artificial  hy- 
draulic lime  manufactured  at  Meudon,  by  Mr.  Saint  Leger.  Having  but 
a  small  quantity  of  lime,  I  was  unable  to  make  a  greater  number  of  experi* 
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nents.  The  resiftaace  of,  mortar  niada  immediately*  it  good:  thatmado 
at  the  end  of  a  month  has  lost  nearly  half  its  force.  Two  mortara  made  of 
the  same  lime  and  put  into  water,  are  giren  at  No.  I  of  table  No.  X.  On 
comparing  them  we  aee  that  the  mortar  made  at  once  and  left  in  the  air, 
supported  the  same  weight  as  that  put  in  water.  Mortar  made  of  this 
lime  after  being  slaked  a  month,  gave  when  exposed  to  the  air,  a  resistance 
of  121  lbs.  and  when  plunged  into  water,  only  88  lbs. 

Series  No.  13  is  of  mortar  made  of  an  artificial  hydraulic  lime  com* 
posed  of  fat  lime  and  Holsheiro  clay.  The  result  is  nearly  the  same  as 
that  of  series  No.  12.  We  see  that  the  strength  of  the  mortar  diminished 
rapidly  by  the  exposure  of  this  lime  to  the  air;  and  that  at  the  end  of  four 
months  it  had  lost  three-quarters  of  its  strength. 

I  made  but  few  experiments  with  artificial  hydraulic  limes  in  the  air,  but 
those  which  I  did  make,  show  that  they  differ  in  nothing  from  natural  hy« 
draulic  limes.  They  show,  also,  that  in  the  air,  as  well  as  in  water,  better 
mortars  are  generally  obtained  with  fat  lime,  sand,  and  substances  analogous 
to  puzzolana,  than  with  hydraulic  lime  and  sand* 

On  comparing  the  above  mortars,  left  in  the  air,  with  the  same  mortars 
put  in  water,  we  are  led  to  the  following  conclusions:  when  mortars  are 
made  of  hydraulic  lime  and  sand,  to  be  used  in  masonry  exposed  to  the  air, 
it  is  of  great  importance  to  use  the  lime  soon  after  it  is  burned:  otherwise  it 
loses  a  great  portion  of  its  force,  as  it  does  under  water.  When  we  are 
obliged  to  wait  some  days  before  using  it,  it  should  be  slaked  to  dry  pow- 
der, by  throwing  on  a  quarter  of  its  volume  of  water,  and  be  immediately 
covered  with  th«  quantity  of  sand  that  is  proper  to  mix  with  it  to  make 
mortar.  These  kinds  of  lime  should  not  be  left  to  slake  spontaneously, 
because  they  require  a  considerable  time  to  become  reduced  to  powder,  and 
in  general,  lose  a  great  part  of  their  energy.  Before  deciding  on  adopting 
the  process  of  air-slaking  for  hydraulic  limes,  we  should  previously  convince 
ourselves  by  experiment,  that  the  particular  limes  are  exceptions  to  the 
general  rulejthatis  to  say,  that  they  do  not  lose  a  great  part  of  their  en- 
ergy by  being  left  to  slake  in  this  manner.  If  the  hydraulic  lime  we  have  at 
command  has  no  great  force,  we  may,  nevertheless,  make  very  good  mortar 
by  mixing  sand,  and  a  quantity  of  some  substance  analogous  to  puzzolana 
with  the  lime.  For  example,  with  calcined  clay-dust  oF  good  quality,  we 
may  have  a  mortar  of  great  hardness  (even  when  the  lime  has  very  little 
hydraulic  property,  or  is  nothing  but  fat  lime)  by  mixing  lime,  sand,  and 
clay-dost,  io  equal  parts:  but  a  less  proportion  of  clay-dost  may  suffice^ 
with  a  greater  degree  of  hydraulic  strength  in  the  lime^  or  if  the  work  con- 
sist of  gross  masonry. 

Comparing  mortars  made  of  the  same  constituents,  and  in  the  same  manner 
— s<}fne  having  been  left  in  the  air,  and  others  put  underwater,  we  see  that 
the  latter,  in  general,  have  given  the  greater  resistances.  Humidity  is, 
thert-fore,  favourable  to  hydraulic  mortars.  In  the  case  of  masonry  made 
of  fat  lime,  it  has  always  been  recommended,  if  earth  was  to  be  laid 
against  it,  that  it  should  be  left  to  dry  for  some  time,  before  backing  it 
with  earth;  and  with  the  eaine  object  it  has  been  directed  to  wait  a  year 
before  pointing  the  work.  We  Aee  that  with  hydraulic  mortars  used  in 
the  air,  it  will  be  better  to  act  diff'erently.  As  the  masonry  rises,  it  will 
be  best  to  throw  the  earth  againet  it.  The  pointing  should  be  finished  at  the 
«une  time  as  the  nMsonry,  thisbeiog  the  better  and  more  economical  node. 
During  warm  weather,  the  top  of  the  wail  should  be  copiously  watered,  at  the 
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close  of  the  daj,  and  whenever  the  masons  break  off  daring  the  daj.    This 
was  always  done  at  Strasburg,  and  was  foand  to  be  a  good  practice, 

I  shall  give  in  the  following  table  several  experiments  that  i  made  with 
various  kinds  of  lime,  in  order  to  know  their  qualitj  and  the  quantitj  of 
sand  that  might  be  mixed  wit^  them. 

Table  No.  XXXVL 


No.  of/ 

Weifilits  nip- 

BIbrtan. 

Composition  of  the  mcitars.  . 

ported  before 
bnakiDg. 

lbs. 

C  Tellow  Obemai  lime  ilaked  to  powder  and  measured           | 

1 

<     in  powder        ..... 
?8and             ..... 

.  W' 

196 

2 

C  Same  lime           ..... 
ISand 

.  s.}« 

161 

3 

C  Same  lime           .            .            .            ^           . 
iS«nd 

.\v 

99 

4 

C  Yellow  Obernai  lime  measured  in  paste 
tsand 

.  l\^ 

301 

5 

5  Same  lime            .            •            .           .            ^ 
I  Sand 

.  i.l« 

275 

6 

C  Same  lime           ..... 
dSand 

.Ih 

242 

7 

S  Another  Obemai  lime  measured  in  paste 
ISand 

.  1^ 

220 

8 

C  Same  lime            ..... 
dSand             ..... 

.  J.l« 

165 

9 

S  Same  lime           ..... 
dSand 

.  k¥^ 

143 

10 

C  Same  lime           .... 
dSand 

.  Ji?« 

88 

11 

C  Same  lime           ..... 
dSand             .            .   '        • 

.  IV 

66 

12 

C  Tellow  lime  of  Bouzviller  measured  in  paste      . 
dSand               ..... 

.  \V 

231 

13 

C  Same  lime           .... 
dSand             .            .            .            .            ; 

.  !»?« 

242 

14 

C  Same  lime            ..... 
dSand 

.  I.l« 

253 

15 

C  Same  lime            .... 
tSand         .     . 

■  .  Si^' 

231 

16 

C  Same  lime            .           .           .            . 
dSand 

■  .  IV 

187 

17 

c  Oberbronn  lime  measured  in  paste 
ISand 

■ .  \v 

297 

18 

C  Same  lime 

ISand 

■  .  liV> 

165 

19 

Tellow  Obemai  lime  alone— reduced  to  paste 

323 

Observations  on  the  Experiments  of  Table  No.  XXXVI. 

The  first  three  numbers  were  made  of  the  yellow  Obernai  lime,  slaked 
to  powder  soon  after  leaving  the  kiln.  The  proportions  were  one  part  of 
lime  to  the  several  quantities  of  sand  stated  in  the  table.  We  see  that  the 
strongest  result  corresponds  with  the  least  quantitj  of  sand.  Different 
circumstances  having  taught  me  that  hydraulic  lime  would  not  bear  as 
much  sand  as  is  commonly  thought,  I  proportioned  the  following  mortars 
with  lime  measured  in  paste. 

Nos.  4,  5  and  6,  were  made  at  the  works,  and  consequently  with  mixed 
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pieces  of  line;  the  proportions  are  shown  in  the^table.  The  best  result 
answers  to  one  of  lime  and  two  of  sand,  and  it  will  be  remarked  that  these 
three  mortars  are  saperior  to  the  first  three^  which  I  attribate  principal  I  j 
to  a  smaller  quantity  of  sand. 

The  numbers  from  7  to  11,  were  made  of  lime  from  another  burning:  the 
sand  was  augmented  each  succeeding  trial  bj  a  quarter  of  the  bulk  of  lime, 
while  in  the  preceding  experiments  it  had  been  augmented  bj  a  half.  The 
best  result  corresponds  with  one  part  of  lime  in  paste  to  two  parts  of  sand; 
it  is  possible  that  a  smaller  proportion  of  sand  would  be  still  better,  for  we 
see  that  No.  19,  which  is  lime  reduced  to  paste  without  anj  sand,  gave  a 
stronger  result;  but  as  No.  19  was  made  of  lime  of  another  burning,  I  placed 
it  at  the  end  of  the  table  that  it  might  not  lead  to  any  false  conclusions.  I 
did  not  anticipate  that  there  may  be  good  hydraulic  limes  which  will  sop- 
port  only  a  very  small  quantity  of  sand;  otherwise,  I  should  have  com* 
menced  the  series  with  a  much  smaller  proportion. 

The  numbers  from  12  to  16,  are  mortars  made  of  the  hydraulic  lime  of 
Booxviller,  a  small  ^iHaae  situated  at  the  foot  of  the  Vosges,  between 
Haguenau  and  Severn.  This  lime  was  treated  in  the  same  way  as  the 
Obernai  lime  that  precedes  it  in  the  table.  We  see  that  the  Bouxviller 
lime  will  bear  more  sand  than  that  from  Obernai,  and  that  the  best  result 
corresponds  to  the  proportion  of  one  part  lime  measured  in  paste  to  two 
and  a  half  parts  of  sand.  The  lime  was  of  the  same  burning  as  that  used 
in  table  No.  III.  Comparing  the  figures  of  the  two  tables,  I  was  surprised 
to  see  that  the  same  lime  supported  more  sand  in  the  air  than  in  the  water, 
which  has  happened  very  rarely  in  the  course  of  my  experiments;  I  am  ig- 
norant whether  this  is  owing  to  some  peculiar  circumstance,  or  is  a  quality 
pertaining  to  certain  hydraulic  limes. 

The  experiments  Nos.  17  and  18,  were  made  with  lime  from  Oberbronn, 
a  village  at  the  foot  of  the  Vosges,  to  the  left  of  the  road  from  Haguenau 
to  Bitche.  I  obtained  a  very  eood  result  with  one  part  of  this  lime  mea- 
sured in  paste  and  two  parts  of  sand;  but  No.  18  shows  that  by  putting  two 
and  a  half  parts  of  sand  in  the  mortar,  it  lost  nearly  half  its  force.  When 
making  these  two  experiments  with  Oberbronn  lime,  I  put,  on  one  side»  a 
fragment  which  I  slaked  with  one-fifth  of  its  volume  of  water,  so  as  to  re- 
duce it  to  dry  powder.  I  left  it  in  this  state,  in  the  air,  for  fifteen  days* 
I  then  made  a  mortar  like  No.  17.  This  mortar  broke  with  the  weight  of 
132  lbs.,  in  lieu  of  the  £97  lbs.  which  the  mortar  supported  when  made  of 
lime  just  slaked.  I  obtained  a  similar  result  with  the  Bouxviller  lime. 
All  the  limes,  therefore,  which  I  have  used  in  my  experiments  in  the  air, 
and  which  are  included  in  the  preceding  tables,  require  to  be  used  a  very 
short  time  after  being  burned:  thev  lose,  otherwise,  a  great  portion  of  their 
energy;  as  is  also  the  case  when  they  are  used  in  water. 

No.  19  was  made,  as  I  have  said,  of  Obernai  lime,  alone,  reduced  to 
paste  with  water.  When  I  saw  the  hardness  of  this  hydrate,  my  inten- 
tion was  to  make  similar  trials  with  other  limes,  in  order  to  know  if  the 
sand  added  in  the  composition  of  mortars,  always,  or  only  with  some  pecu- 
liar limes,  diminished  the  resistance  of  the  hydrates:  but  I  was  obliged  to 
quit  Strasburg  before  it  was  in  my  power  to  make  the  essays. 


Abticlk  xiix.— Fanou^  e^eriments  with  Mortars  exposed  to  the  Mr. 
In  this  article  I  shall  give  several  experiments  which  I  made  on  mortars 
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exposed  to  the  air.     Several  are  repetitions  of  those  coDtuned  io  artijftie 
Ylly  of  mortars  placed  in  water. 

Table  No.  XXXVII. 


Oomporidon  of  Che  mortar. 


< 


9 


Obernai  linie  slaked  to  a  noist  powder,  with  a 
▼olume  of  water  equal  to  the  volume  of 
lime  •  •  •  •  ^   ^3 

Sand 2  5 


lbs. 
220 


lbs. 
209 


lbs. 


lbs. 


lbs. 


166132132 


lbs.  lbs. 
110  9S 


lbs. 
681 


ObwTvations  on  the  experimenia  of  Table  No.  XXXVII. 

The  above  experiments  were  made  with  the  same  lime,  and  io  the  same 
proportions,  as  those  of  table  No.  XXVI,  of  which  the  mortars  were  put  in 
water.  For  the  manner  of  operating,  I  refer,  therefore,  to  the  observations 
on  table  No.  XXVI. 

These  air  mortars  behaved  like  those  placed  io  water.  The  mortar  made 
immediately,  afforded,  in  the  air,  a  resistance  rather  less  than  the  corres- 
ponding mortar  of  table  No.  XXVI;  the  others  gave  results  about  the  same 
ID  the  two  cases.  It  is  therefore  important  not  to  slake  hydraulic  lime  with 
too  much  water,  whether  it  is  to  be  used  in  the  air  or  in  water;  and  we  per- 
ceive that  the  method  proposed  by  Mr.  Lafayeis  very  inconvenient  for  hy- 
draulic lime,  because  it  requires  the  quick  lime  to  be  broken  into  small 
J)ieces  of  nearly  equal  size,  which  is  a  long  and  expensive  operation.  Un- 
ess  this  be  done,  the  small  pieces  will  absorb  too  much  water,  and  the  large 
pieces  too  little. 

Table  No.  XXXVIII. 


No.  of 

the 
mortars. 

Compositioii  of  the  moitan. 

Weights  aup-i 

ported  belol^ 

breakinf. 

1 
2 
3 

4 
5 
6 
7 
8 

Mortar  made  of  equal  parts  of  common  lime,  sand  and  tnas 
Same  mortar,  worked  anew»  without  water,  aher  12  hours 
Same  mortar»  worked  anew  witli  a  little  additional  water,  after  1^ 

hours           ....... 

Same  mortar,                           do.                                 after  24  hours 
Same  mortar»                         do.                                after  36  hours 
Same  mortar,                         do.                               after  48  hoars 
Mortar  of  1  part  of  Obernai  lime  and  2  parts  of  sand 
Same  mortar,  worked  anew  with  a  little  additional  water,  after  12 

hours            ....... 

lbs. 
143 

154 

209 
198 
165 
187 
154 

176 

ObservationB  on  the  experimenls  of  Table  No.  XXXVIII. 

These  experiments  were  made  with  the  same  lime  as,  and  in  a  simila 
manner  to,  those  recorded  in  table  No.  XXV 1 1 1.  The  first  six  mortar 
correspond  to  Nos.  1,3,  4,  6,  8,  and  10,  of  that  table,  which  were  pu 
under  water^  I  made  similar  trials  with  lime  and  sand  only;  but,  as  I  use 
lime  which  had  been  slaked  for  some  time,  I  obtained  only  feeble  results- 
the  greater  part  of  the  mortars  not  supporting  the  weight  of  the  scale  pan. 

If  we  compare  No.  2  of  the  above  table  with  No.  1,  we  see  that  the  mo 

*Thi8  mortar  waa  cracked,  which  may  have  lessened  its  xenstanoe.— AimoB. 
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tar  that  was  reworked  without  water,  after  twelve  hoon,  gained  bat  little 
upon  that  which  had  not  been  reworked;  but  that  No.  3,  which  had  been 
reworked  with  a  little  water,  had  gained  a  good  deal.  After  tweotj-four 
hours,  the  mortar  No.  4  had  become  so  drj  that  it  was  impossible  to  rework 
it  without  water;  I  was  therefore  obliged  to  moisten  it  a  little,  like  No.  3. 
We  see  that  the  result  was  about  the  same  as  at  the  end  of-  twelve  hours. 
After  thirtj-six  hours  the  hardness  had  become  senstblj  weaker,  and  at  the 
end  of  fortj-eight  hours  it  had  become  stronger  than  at  the  end  of  thirtj- 
six  hours— an  anomaly  which  I  cannot  explain. 

Comparing  the  results  of  the  above  table  with  the  corresponding  ones  of 
table  No.  XXVIII,  we  find  that  the  resistances  of  the  mortars  left  in  the 
air  are  sensiblj  less  than  those  placed  in  water.  We  see  also  that  in  both 
cases,  I  obtained  no  advantage  of  consequence,  by  reworking  the  mortara 
without  additional  water;  but  that  there  was  a  material  augmentation  of 
force,  on  reworkinc  the  mortars  with  a  little  water. 

Noe.  7  and  8,  of  the  above  table,  answer  to  Nos.  13  and  14  of  table  No. 
XXVIII,  and  were  made  of  the  same  lime.  There  is  in  these  mortars, 
also,  much  resemblance  as  to  the  eftect  of  reworking  upon  mortars  in  air 
and  in  water;  that  is  to  saj,  the  mortar  which  had  been  reworked  with  a 
little  water  after  twelve  hours,  presented  a  greater  resistance  than  that 
which  had  not.  The  resistances  of  these  tables  are  generall  v  rather  weak, 
because  of  mv  usin^  lime  which  had  been  slaked  for  about  fifteen  daja. 

At  all  works,  it  is  often  necessary  to  rework  the  mortars  in  the  course  of 
the  daj,  especiallj  in  hot  weather,  when  it  dries  verj  quicklj  and  becomes 
too  stiff  to  be  used.  During  the  hours  of  recess  from  labour,  and  when  the 
works  are  interrupted  bj  rain,  the  mortar  will  harden  considerably.  It 
would  sometimes  demand  a  great  deal  of  labour  to  restore  the  mortar  to 
a  suitable  consistencj  without,  water.  Mj  practice  has  alwajs  been  to  add 
a  little  water  whenever  the  mortar  had  become,  from  an j  cause,  too  stifl^ 
and  required  reworking.  The  preceding  remarks  show  that  no  disadvan- 
tage attends  this  mode  of  operating.  There  is,  no  doubt,  a  limit,  both  as 
to  the  quantity  of  water  to  be  added,  and  as  to  the  time  elapsed  before  re- 
working; and  I  purposed  making  other  experiments  in  order  to  ascertain 
these  limits,  but  I  had  not  time.  The  experiments  cited  are  nearlj  suffi- 
cient, and  they  prove  that  the  opinion  on  which  is  founded  the  saying  that 
*  mortar  should  be  tempered  with  the  sweat  of  the  workmen,^*  is  a  prejudice 
leading  to  considerable  useless  expense.  The  essential  point  is,  that  the 
lime,  and  the  substances  added  to  it,  be  intimately  mixed;  and  this  is  most 
easily  accomplished  when  the  mortar  is  soft. 

Table  No.  XXXIX. 


I  Scot 
I    Uie 


CompoilClon  of  U&e  mortars. 


Weights  sup- 

pbrtsd  before 

breakiaf.  ^ 


rObemai  limeftUked  to  powder,  with  1-5  of  its  toIudm  of 

<  water,  lesying  it  in  the  air                                    >      ^  1<i 
CSwid 2  5 

r  Same  lime,  slaked  to  powder  with  1-5  of  its  volume  of 

•<     water,  covering  it  with  sand  •  •      ^  ?  <i 

f  Sand 2  5 

rSame  lime,  slaked  by  plunging  it  into  water  for  fifty 

<  seeonds                        .           .                                    I  7q 
CSand .                        .                  2  S** 


lbs. 
154 

154 

13$ 


Digitized  byV^OOQlC 


S9«     Practical  and  TAcoreiical  Mtckamcc  and  Chemiaity. 

Ob§ervaium$  on  the  experimmU  of  TabU  No.  XXXIX. 

These  experiments  are  the  repetition  of  those  described  in  table  No. 
XXVy  and  thej  were  made  of  the  same  lime.  The  results  are  similar  to 
those  given  bj  mortars  put  under  water;  only  thej  are  a  little  weaker. 
The  comparison  of  Nos.  1  and  2  shows  that  there  is  no  advantage,  when 
slakins  lime,  to  cover  it  with  sand.  This  is  called  stifling  the  lime;  and 
several  constructors  think  that  the  vapour  which  rises, 'on  slaking,  posses- 
ses Ysluable  properties. 

Mortar  No.  3  of  table  No.  XXXIX  was  made  of  the  same  lime  as 
No,  3  of  table  No.XXV,  and  I  used,  in  staking  the  lime,  the  process  re- 
commended by  Mr.  Lafaje,  which  consists  in  dipping  the  quick  lime 
into  water.  The  resistance  was  less  than  No.  1,  which  was  slaked  bj 
throwing  on  a  little  water.  This  appears  to  me  to  be  owing  to  the  pieces 
of  lime  absorbing  too  much  water  from  being  in  small  pieces;  and  as  the 
lime  remained  twelve  hours  in  this  state,  it  lost  a  part  of  its  force— for  it 
follows,  from  tables  Nos.  XXVI  and  XXVil,  that  lime,  slaked  to  a  humid 
powder  has  already  lost  a  part  of  its  energy,  when  it  has  lain  twelve  hoars 
exposed  to  the  air. 

Table  No.  XL. 


No.  of 

the 
mortars 

Oompofltioii  of  the  Dwiaur. 

Weight   eappor. 
ted  before  brew- 
ing. 

1 
3 
3 
4 

5 

C  Common  Time  measured  in  paste                  ^  Ini 
I  Pulverized  bricks  I'lghUy  burned       .         2i  5   ' 
c Same  lime          .          .          .          •     I   d«a 
I  Pulverized  bricks  well  burned           •         2i  5   ' 
C  Same  lime           •           .            .           •      ^   lix 
I  Pnlverized  tUes  lightly  burned                     3i  5   > 
C Same  lime           .            .           .           •      I  ^<2i 
I  Pulverized  tiles  weUburoed           .             2iS^ 
r  Same  lime           •                       .           ,       1  *) 
<  Pulverized  tUes  lightly  burned— recal-              S.  3) 
C     cined  for  six  hours.            .                       ^J 

lbs. 
297 

143 

353 
99 

0 

Observations  on  the  experiments  of  Table  No.  XL. 

The  above  experiments  are  of  the  same  kind  as  those  made  with  mor- 
tars put  under  water,  and  reported  in  table  No.  XYI.  These  air-mortart 
gave  similar  results  with  those  put  in  water;  that  is  to  say,  those  made  of 
pulverized  bricks,  or  tiles,  but  lightly  calcined,  gave  much  better  resistan- 
ces than  those  made  of  more  highly  burned  bricks  or  tiles.  We  see  that 
the  dost  of  No.  5,  which  had  been  recalcined  by  being  kept  red  hot  for 
six  hours,  gave  with  the  same  lime,  a  mortar  that  had  no  strength.  The 
dusts  used  in  these  trials,  like  those  of  table  No.  XVI,  contained  a  notable 
quantity  of  lime.  The  resistances  of  the  mortars  left  in  the  air,  were,  ia 
this  instance  also,  rather  less  than  those  of  the  mortars  pat  in  water. 
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Tabic  No.  XL  I. 

No. 
of  the 
mortar. 

Compoflltton  of  Che  moitu. 

Weicht  soiiported 
beftyrebreeUnc. 

1 
2 
3 

4 

i  Brick  dust            .             .             .            .2*5^* 
r  Sane  lime       .           •           •           .         1    i 
\  Brick  duit,  nme  m  No.  1»  reetleioed  for          >  3^ 
C    half  an  boor                       .            .            2} ) 
rsamelime                    .           .           •        1  7 

<  Briek  duit  nme  as  No.  1,  rMalcined  for          S>  3i 
C     one  hour           ....     2i3 
rSameliiiie                              •                       1  ^ 

<  Brick  dast,  same  ai  No.  h  recaldiied  for          S.  3i 
C    twohouri        •                                         2J3 

Ibt. 
132 

155 

275 
308 

Observations  on  the  experiments  of  Table  No.  XLI. 

These  experiments  correspond  with  those  of  table  No.  XVIIy  that  is  to 
say,  hsTing  used  brick  dusts  which  gave  resistances  the  feebler  the  more 
thejr  were  barned,  as  those  of  tables  No».  XVI  and  XL — other  brick- 
dosts  were  found,  as  those  of  tables  Nos.  XVII  and  XLI,  which  gave  re« 
salts  exactly  opposite.  The  mortars  of  the  two  tables  XVII  and  XLI,  gave 
in  air  and  in  water,  results  so  much  the  stronger  as  the  cements  had  been 
the  more  burned.  In  speaking  of  tables  Nos.  XVI  and  XVH,  I  said,  that 
the  liifferences  were  owing  to  the  cements  of  table  No.  XVI,  containing 
much  lime,  while  those  of  table  No.  XVII,  contained  little.  But  the  ce- 
ments of  tables  Nos.  XL  and  XLI,  were  the  same  as  those  of  tables 
Nos.  XVI  and  XVII,  and  the  results  in  the  air  were  just  like  those  in  the 
water.  The  comparison  of  these  four  tables  leads  to  an  important  conclu« 
aion;  namely,  that  clay-dusts  which  give  results  with  fat  lime,  when  placed 
UDder  water,  will  also  give  good  results,  when  exposed  to  the  air:  and  if 
the  results  be  bad  in  the  first  case,  they  will  be  equally  so  in  the  second. 
Whence  it  follows  that  to  know  whether  clay  dust  which  is  to  be  used  in 
air  mortar,  will  give  good  results  it  should  be  tried  with  fat  lime  in  water; 
following  the  process  pointed  out  in  the  first  section.  We  may  be  cer- 
tain that  cements  which  have  not  the  property  of  causing  fat  lime  to  harden 
in  water,  will  give,  in  the  air,  no  better  results  than  the  same  lime  mixed 
up  with  sand  alone.  On  the  other  hand,  the  more  hydraulic  the  cements 
are,  the  better,  for  all  uses  in  the  air.  The  trials  of  which  we  have 
spoken,  should  not  be  neglected,  for  they  are  of  great  importance,  as  re- 
gards the  solidity  of  masonry  exposed  to  the  air. 
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Table  No.  XLII. 


No.  of 

the 
■erieg. 


6 

r 

8 

9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
31 


Obernai  lime  alone,  reduced  to  paate 

Verdt  lime  alone,  reduced  to  paste 

Metz  lime  alone  reduced  to  paate    . 

Lime  from  the  Boulogne  pebbles 

Mortar  composed  of  one  part  of  fat  lime  that  had  been 

long  lying  slaked  and  wet,  meaiured  in  paste--and 

two  parts  of  pozzolana 
Mortar  made  of  one  part  of  same  lime     do.    and  two 

parts  of  trass 
Mortar       do.        do.        do, 

flenheim  cement 
Mortar       do.       do.        do. 

of  Sufflenheim  cement 
Mortar        do.        do.        do. 


Coinpoalticn  of  the  mortars. 


and  two  parts  of  Stif- 

•  • 

one  of  sand  and  one 

and  two  pars  of   forge 

one  of  sand  and  one 


sconce  .  • 

Mortar        do.        do.        do. 

of  Paris  cement 
Mortar  made  of  one  part  of  fresh  lime  measured  in  paste 

and  two  parts  ok  common  sand  • 

Mortar        do.        do.        do.        and  two  parts  of  com- 
mon sand  puWerized 
Mortar  made  of  one  part  of  Obemai  lime  measured  in 

paste  and  two  and  a  half  parts  of  common  sand 
Mortar  of  one'  part  of  same  lime    do.    and  two  and  a 

half  of  sand,  pulverized 
Mortar  of  one  part  of  quick-lime  but  little  burned,  mea- 
sured in  paste,  and  two  parts  of  sand 
Mortar  made  of  one  part  of  Lixen  lime  measured  in 

paste  and  two  paru  of  earthy  sand 
Mortar  of  one  part  of  same  lime    do.    and  two  parts 

of  River  sand  -  • 

Aftoftar  of  one  part  of       do.        do.        and  two  parte 

of  earthy  sand,  washed 
Mortar  of  one  part  of  Dosenheim  lime  and  two  parts  of 

earthy  sand  .  •  .  •         ^ 

Mortar  of  one  part  of  same  lime  and  two  parts  of  river 

sand  if.  . 

Mortor  of  one  part  of    do.    and  two  parte  of  earthy 

sand  washed 


Weight  sappof- 
ted  before  break- 

iDg. 

lbs. 
323 

99 
119 

99 

i 

429 

1 
1 

451 

1 

439 

1 

363 

1 
1 

55 

0 

\ 

77 

\ 

121 

J 

187 

i 

275* 

"i 

—33 

—33 

■I 

1 

143 

"> 

176 

1 

—22 

J 

133 

176 

:, 

Observations  on  the  experiments  of  Table  No.  XLII. 
This  table  contains  a  variety  of  experiments,  which  I  will  explain.  Nos. 
1  2,  3  and  4  were  made  of  lime  slaked  soon  after  being  burned,  and  bj 
the  necessary  quantity  of  water,  reduced  at  once  to  paste.  These  hydrates 
of  lime  like  the  mortars  which  precede  them,  were  placed  in  a  cellar,  and 
tested  at  the  end  of  a  year.  The  hydrate  of  Obemai  lime.  No.  1,  was 
▼ery  good.  No.  2,  a  hydrate  of  Verdt  lime,  gave  so  feeble  a  result  as  to 
surprise  me,  after  that  which  1  had  obtained  by  placing  a  hydrate  oP  the 
same  lime  in  water— table  No.  Ill  shows  that  the  resistance  of  this  hydrate 
was  484  lbs.  As  the  specimens  were  from  different  burnings,  I  presume 
that  in  this  last  trial,  I  used  a  piece  but  feebly  hydraulic.    The  Metz  lime 

*Tbis  mortar  being  a  little  cracked,  iteresistence  was  diminished. 
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No.  S,  gave  a  feeble  result,  also.  I  have  already  said  that  I  made  bat  few 
experiments  with  this  lime,  and  it  is  possible  that  the  small  qoantitj  that 
was  sent  me  was,  bj  accident,  bnt  feebly  hydraulic.  No.  4  was  from  the 
Boulogne  pebbles,  and  was  treated  the  same  way  as  the  preceding.  The 
resistance  was  feeble,  and,  we  have  seen  (table  No.  YHI)  that,  with  a 
single  exception  of  a  trial  made  with  this  lime  highly  calcined,  all  the  mor- 
tars it  has  furnished,  have  supported  but  small  weights.  The  above  lime. 
No.  4,  had  received  only  the  ordinary  calcination. 

Nos.  5,  6,  r,  S,  9  and  10  were  made  of  fat  lime  that  had  been  lying 
slaked,  and  wetf  for  five  years,  since  the  erection  of  the  Theatre.  The^ 
proportions  were  one  part  of  this  lime  in  paste,  to  two  parts  of  the  several 
sobsunces  mentioned  iit  the  table.  The  mortar  No.  5,  composed  of  this 
lime  and  puzzolana,  gave  a  very  good  result.  No.  6  made,  in  the  same 
manner,  or  trass,  gave  a  resistance  a  little  better  stiil.  Mortar  No.  7  made 
of  the  hydraulic  cement  of  Sufflenheim,  gave  a  resistance  equal  to  that  af- 
forded by  puzzolana.  Mortar  No.  8  made  of  equal  parts  of  lime,  sand  and 
SttiBenheim  cement,  supported  a  weight  rather  less  than  No.  7,  in  which 
there  was  no  sand.  No<  9  was  made  in  the  same  manner  as  the  preceding 
mortars,  using  the  scoria  of  forces.  I  satisfied  myself  that  these  scoria 
contained  little  or  no  clay;  and  it  is  to  this  that  I  attribute  the  bad  result. 
I  said  in  the  first  section,  that  with  the  Tournay  ashes,  and  the  ashes  of  the 
forges  of  Boulogne,  very  good  mortars  were  made;  owing  to  this,  that  the 
sea-coal,  burned  in  the  forges  of  those  places,  contained  a  considerable  quan- 
tity of  clay,  which  was  calcined  in  a  current  of  air,  by  the  combustion  of  the 
cart»on  of  the  coal.  The  scoria  of  forges,  and  the  ashes  of  furnaces,  should 
not,  therefore,  be  used  in  mortars  in  the  air,  before  ascertaining  whether 
these  matters  have  the  property  of  causing  lime  to  indurate  under  wa- 
ter. 

No.  10  is  a  mortar  composed  of  one  part  of  fat  lime  measured  in  paste, 
one  part  of  sand,  and  one  of  Paris  cement.  This  cement  was  from  the 
manufactory  of  Mr.  Saint  Leger,  and  was  the  same  as  that  used  for  the 
mortars  pot  intoi  water.  We  saw,  at  page  22,  that  two  mortars  made 
of  this  cement  had  promptly  hardened  in  water,  bnt  that  both  were  cracked. 
The  mortar  made  of  one  part  lime  and  two  parts  of  cement  supported  187 
lbs.,  and  that  made  of  lime,  sand  and  cement,  supported  only  99  lbs.  I 
was  mucii  surprised  at  the  bad  result  of  the  mortar  No.  10  in  table  No. 
XLII;  it  had  so  little  consistence  that  it  crumbled  easily  between  the 
fingers.  I  attribute  the  bad  effect  to  the  great  quantity  of  lime  that  Mr. 
Saint  Leger  mixed  with  the  clay,  in  making  the  cement.  It  might  tie  that 
the  cement  was  too  much  burqed.  Some  separate  trials  lead  me  to  think 
that  cements  made  of  clays  containing  about  one  tenth  of  lime,  are  less 
proper  for  mortars  in  the  air  than  for  mortars  in  water:  it  appears  also  that 
they  allow  but  tittle  sand  in  the  composition  of  the  mortar.  I  intended 
making  some  experiments  to  settle  this  matter  but  had  not  time.  My  de- 
parture from  Strasburg  also  prevented  my  making,  with  the  several  clays 
of  the  environs  of  that  place,  experiments  in  the  air,  analogous  to  those 
which  I  made  with  the  clays,  under  water.  My  various  essays,  however, 
indoced  me  to  think  that  in  making  artificial  puzzolanas  for  mortars  in- 
tended to  be  exposed  to  the  air,  the  presence  of  lime  in  the  clays  to  be  cal- 
cined, is  still  more  hurtful  than  when  the  mortars  are  to  be  used  under  wa- 
ter. Clay,  therefore,  should  be  chosen  which  contains  no  lime  or  very 
little. 

Vot.  XXI.  —No.  4.  —April,  .  1 838.  £0 
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No8.  11  and  12  were  made  of  fat  lime  reduced  to  paste  shortlj  after 
burning.  No.  11  was  made  of  one  part  of  this  lime  measured  io  paste, 
and  two  parts  of  common  sand.  No.  12  differs  only  in  haying  the  sand 
puWerized.  We  see  that  the  result  was  much  better  with  the  fine  sand. 
Nos.  IS  and  14  were  similar  experiments  made  of  Obernai  lime.  With 
the  fine  sand,  the  resistance  was,  in  this  case  also,  much  the  matest*  al- 
though the  mortar  was  so  cracked  as  necessarily  to  diminish  its  U>rce.  We 
have  seen  in  table  No.  XXIX,  that  mortars  in  water  gave  similar  results.  We 
ought  to  conclude,  therefore,  that  whether  for  mortars  in  air  or  in  water, 
fine  sand  is  the  best,  notwithstanding  the  opinion  to  th^  contrary  of  most 
constructors. 

Old  mortars  are  often  found  which  are  very  hard,  and  which  contain  a 
great  quantity  of  gravel  as  large  as  a  pea.  This  fact  is  sometimes  cited  to 
prove  that  it  is  best  to  use  coarse  sand  in  gross  masonry,  but  the  reasoning  is 
not  just.  These  kinds  of  mortars  are  really  concretes:  the  gravel  they 
contain  can  have  no  influence  on  the  goodness  of  the  mortar.  But  if  this, 
gravel  is  mixed  with  fine  sand  (as  is  often  the  case)  and  the  lime  is  hydrau- 
lie,  then  a  very  good  mortar  is  obtained*— the  strength  of  the  mortar  de- 
pending on  the  strength  of  the  lime. 

No.  15  was  made  of  lime  which  had  been  placed  above  the  tiles  in  the 
kiln,  and  was,  therefore,  but  slightly  burnt:  it  was  the  same  lime  as  was 
used  in  making  the  mortar  to  be  put  in  water,  No.  8  of  table  No.  XXIX. 
Only  bad  mortars  were  obtained  by  this  means,  either  in  the  air  or  in 
water. 

Noi.  16,  17  and  18  were  made  of  three  different  kinds  of  sand  and  a 
lime  moderately  hydraulic,  obtained  from  the  village  of  Lixen,  near  Phals- 
burg.  No.  16  was  made  of  one  part  of  this  lime,  measured  in  paste,  and 
two  parts  of  a  very  earthy  pit  sand*  which  is  found  in  the  neighbourhood. 
The  resulting  mortar  had  so  little  consistency,  that  it  could  not  bear  the 
weight  of  the  scale  pan.  No.  17  was  mixed  in  the  same  proportions  with 
river  sand  from  Zorn,  near  Saverne;  the  resistance  was  passable.  The 
tame  proportions  were  observed,  in  mixing  No.  18*  with  the  same  sand  as 
was  used  in  No.  16,  after  being  freed,  by  washing,  from  earthy  matter. 
We  see  that  this  mortar  was  go^,  and  superior  to  the  mortar  made  o(  river 
sand. 

Nos.  19,  £0  and  £1  were  repetitions  of  three  preceding  experiments; 
using,  however,  another  lime,  also  moderately  hydraulic,  obtained  from  the 
village  of  Dosenheim.  The  mortars  made  of  Dosenheim  lime,  like  those 
made  of  Lixen  lime,  prove  that  earthy  sands  afford  only  very  bad  mortars; 
but  that,  being  washed,  they  are  superior  to  river  sands.  I  was  led,  in 
18£3,to  make  these  experiments,  because  there  was  to  be  had  near  Phalsburg 
only  pit  sand  which  was  half  earth.  Whenever  there  was  any  work  to  be 
executed  requiring  some  care,  the  people  of  that  place  were  obliged  to  get 
river  sand  from  the  river  Zorn  on  the  other  sides  of  the  Yosges.  Thia 
brought  the  price  to  about  SO.OSi  per  cubic  foot — so  high  as  to  prevent  its 
being  procured  for  the  masonry  of  revetments:  it  resulted  that  the  masonrj 
of  that  place,  made  of  mortar  in  which  the  earthy  sand  of  the  neighbour- 
hood was  used,  has  needed  considerable  repairs,  and  in  making  the  necea- 
sary  reconstructions,  it  was  very  apparent  that  the  degradations  had  been 
owins  to  the  bad  quality  of  the  mortar. 

AUer  getting  the  results  of  these  last  experiments,  I  used  no  sand  mt 
Phalsburg  except  washed  pit  sand.  It  required  70.68  cubic  feet^  of  the 
earthy  sand  to  yield  55.34  cubic  feet  of  the  washed  sand:  0.62  of  a  day^s 
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work  taffieed  for  the  washiog:  it  would^  therefore  cost  leu  than  one  half  of 
the  expense  of  bringing  the  rirer  sand. 

The  sand  maj  be  washed  on  a  large  scale  in  the  following  manner;  a 
basin  beine  made  of  masonry  from  seven  to  ten  feet  wideband  from  tweire 
to  sixteenlong,  the  height  of  the  walls  should  be  about  two  and  ^  half  feet, 
with  the  exception  of  one  end,  which  should  be  onlj  one  foot  two  inches 
high;  the  bottom  should  be  paved  with  flat  stones;  the  basin  should  be 
boilt  near  a  stream  of  water,  or  if  that  be  not  practicable,  a  well  should  be 
sank  near  it.  A  layer  of  sand  of  about  one  foot  thick,  should  be  placed  in 
the  basin,  and  a  plank  one  foot  four  inches  wide  placed  on  edge,  on  the 
low  wall,  raising  it  to  the  height  of  the  other  walls— the  plank  being  fitted 
into  grooves  miKle  in  the  side  walls  to  receive  it.  The  basin  must  then  be 
filled  with  water  from  a  brook,  or  from  a  pump  in  a  well,  as  the  case 
maj  be;  and  the  sand  must  be  well  stirred  up  with  rab§  bj  two  or  three 
labourers.  Allowing  the  time  found  to  be  necessary  for  the  sand  to  preci- 
pitate, the  plank  must  be  suddenly  withdrawn,  and  sgfc^t  part  of  the  water 
will  pass  off  at  once,  loaded  with  earthy  matter.  This  operation  must  be 
repeated  until  the  water  passes  offbut  slightly  turbid:  the  sand  may  then  be 
taken  out  and  left  to  dry,  and  the  washing  be  applied  to  another  portion. 

For  economy,  the  basin  may  be  constructed  of  planks,  as  was  done  at 
Fhalsburg.  It  was  six  feet  eight  inches  long,  four  feet  four  inches  broad, 
and  two  feet  two  inches  deep.  There  was  left  in  front  an  opening  of  onlr 
fourteen  inches  deep  by  ten  inches  broad.  But  this  opening  was  too  small 
for  the  water  to  run  off  rapidly.  It  is  best  to  place  a  movable  plank  of 
■ome  breadth  across  the  whole  front  of  the  basin,  so  that  the  water  may  pass 
off  very  quickly. 

The  last  experiments  of  table  No.  XLII,  show  how  important  it  is  to  use 
dean  sands  in  making  mortars:  but  before  washing  off  the  earthy  matter, 
it  is  proper  to  be  satisfied,  by  the  means  I  have  pointed  out,  that  the  sands 
are  not  arenes. 


Artiolx  xit« — Ob»ervatUm$  on  Morton  exposed  to  the  Mr, 

It  results  from  the  experiments  given  in  articles  XI,  XII,  and  XIII,  that 
in  exposing  to  the  air  mortars  made  of  sand,  and  lime  which  had  been  laying 
a  long  time  slaked  and  wet,  I  obtained  no  satisfactory  result;  while  I  ob- 
tained tolerable  results  with  sand,  and  the  same  lime  recently  slaked.  The 
resistances  of  these  last  mortars  were  68,  77,  and  99  lbs.,  while  the  others 
were  unable  to  support  the  scale  pan,  whatever  may  have  been  the  process 
of  bbrication.  I  ought  not,  however,  from  this  to  take  up  a  general  con- 
clusion, and  counsel  against  slaking  and  running  lime  into  vats  to  preserve 
it;  because  I  have  not  made  experiments  enough  to  pronounce  positively 
on  the  subject— which  is  one  of  great  importance.  It  is  necessary  to  re- 
|ieat  these  trials  in  different  countries,  so  as  to  operate  on  various  kinds  of 
lime,  before  proscribing  this  method;  which,  while  it  may  be  a  bad  method 
for  certain  kinds  of  lime,  may  be  very  good  for  other  kinds.  I  do  not  know 
for  bow  long  a  time  the  method  of  running  lime  into  Vats  has  been  followed. 
It  mar  have  been  introduced  in  consequence  of  the  considerable  increase 
of  bnlk  which  it  gives.  I  do  not  know  that  it  was  followed  by  the  ancients. 
YitruTius  has  left  a  work  on  architecture,  in  which  he  has  given  many  de- 
tails aa  to  the  manner  the  Romans  carried  on  their  works.  We  find  in  this 
aatbort  aa  rendered  from  the  Latin  by  Perraolt,  the  architect,  the  follow- 
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iitg  tMMge  extracted  from  Book  11,  chapter  V:  *^  When  the  time  has  been 
slaked,  it  roust  be  mixed  with  sand,  in  such  proportions  that  there  shall  be 
three  parts  of  pit  sand,  or  two  parts  of  river  sand  to  one  of  lime:  becavse 
this  is  the  most  just  proportion  ot  the  mixture,  which  will  be  much  better  still, 
if  there  be  added  to  the  sea  or  river  sand  a  third  part  of  sifted  tile  dust." 

We  see  nothing  in  this  passage  that  indicates  the  mode  of  slaking;  but  it 
is  certain  that  the  Romans  made  great  use  of  hjdraulic  lime,  as  there  are 
roanj  remains  of  their  works  in  countries  where  this  lime  abounds:  such  are 
the  constructions  thej  have  left  us  on  the  banks  of  the  Moselle,  and  in 
several  parta  of  France.  But  these  limes  could  not  be  slaked  and  left  in 
the  above  manner,  (as  thej  would  harden  in  the  water;)  and,  if  it  had 
t>een  the  practice  to  slake  them  differentlj  from  fat  lime,  Vitruvius  would 
no  doubt  have  mentioned  it.  It  appears  probable  to  me,  therefore,  that 
the  Romans  used  fat  lime  as  thej  did  hjdraulic  lime,  that  is  to  say« 
immediatelj  after  the  burning.  This  is  the  more  likely,  as  Vitruvius  di- 
rects, in  the  process  of  stucco  making,  that  only  lime  that  had  been  long 
slaked  should  be  used.  The  following  are  his  remarks  on  this  subject* 
Book  VII,  chapter  II.  **  Having  examined  all  that  appertains  to  pave- 
ments, the  manner  of  making  stucco  must  be  explained.  The  principal 
matter  in  this  is,  that  the  lime  should  be  slaked  for  a  long  time,  so  that  if 
there  should  be  some  particles  less  burned  than  the  rest,  they  may,  having 
time  thus  given  them,  be  as  thoroughly  slaked,  and  as  easily  tempered,  aa 
that  which  was  thoroughly  calcined:  for,  in  lime  which  is  used  as  it  comes 
from  the  kiln,  and  before  it  is  sufficiently  slaked,  there  is  a  quantity 
of  minute  stones  imperfectly  burned,  which  act  on  the  plaster  like  blis- 
ters, because  these  particles  slaking  more  slowly  than  the  rest  of  the  lime, 
break  the  plaster  and  mar  all  the  polish.*'  It  appears  to  me  that  the  pre- 
caution of  slaking  the  lime  a  long  time  before  hand,  is  here  recommended 
as  an  exception,  and  that  in  the  mortars  intended  for  masonry,  the  Romans 
used  all  limes  soon  after  thej  left  the  kiln.  It  is  remarkable  that  the  same 
author  directs,  in  the  first  passage  cited,  mixing  with  the  mortar  a  portion 
of  sifted  tile  dust,  observing  that  it  will  much  improve  the  mortar. 

We  have  seen  that  mj  experiments  were  very  unfavorable  to  the  process 
indicated  by  Mr.  Loriot  and  Mr.  Lafaye:  they  were  iu  error  in  recom- 
mending them  as,  in  principle,  recovered  from  the  Romans.  Moreover, 
these  processes  have,  for  a  long  time,  justly  fallen  into  disrepute. 

As  to  the  opinion  that  the  hardness  of  mortar  is  due  to  the  regeneration 
of  carbonic  acid,  I  have  shown  that  according  to  the  analysis  of  Mr.  Darcet 
and  Dr.  John,  several  ancient  mortars,  although  very  hard,  contained  but 
a  small  portion  of  the  carbonic  acid  necessary  to  the  saturation  of  the 
lime.  It  has  been  stated  that  the  Italians  sell  little  caskets  and  anufT 
boxes  which  they  make  of  ancient  Roman  mortars:  but  it  has  been  noticed 
that  they  use  for  these  purposes  only  the  exterior  parts  of  the  mortar  in 
which  the  lime  had  passed  to  the  state  of  carbonate,  while  the  interior  often 
afforded  but  a  weak  consistence. 

In  examining  Roman  mortars,  it  is  observed  that  they  are  often  of  great 
hardness,  although  it  is  evident  that  the  mixture  had  been  made  with  verj 
little  care.  We  must  therefore  attribute  the  hardness  of  these  ancient 
mortars  to  other  causes;  for,  as  I  have  said,  all  these  mortars  are  not  by 
many  degrees  equally  hard. 

To  explain  the  hardness  of  Roman  mortars,  it  will  suffice,  I  think,  to 
cast  the  eyes  over  tables  Nos.  XXXVl,  XL,  XLI,  and  XLII.  Table  No. 
XXXVI  contains  mortars  made  of  hydraulic  lime  and  sand.  These  mortars 
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exposed  to  the  tir  for  one  year  ooly ,  show  great  teoacitj.  Tables  Nos.  XL, 
XLI,  aod  XLIIy  coDtain,  also,  verj  good  mortars  made  of  fat  lime,  puz . 
zolana,  trass,  and  several  kinds  of  cement.  The  use  of  cement  goes  back 
to  high  antiqoitj,  for  Roman  and  Egyptian  structures  often  contain  it. 
Those  who  wish  to  solve  this  question,  without  recourse  to  the  qnalitj  of 
the  lime,  or  to  cements,  object  that  there  are  ancient  remains  which  appear 
to  have  been  made  of  fat  lime,  since  thej  are  seen  in  conntries  where  no 
puzzolana  or  hydraulic  limes  are  to  be  found,  and  they  hare  not  the  aspect 
of  mortars  made  with  cements.  I  will  observe,  touching  this  point,  that 
if  we  examine  the  two  tables  in  pages  8r,  which  contain  the  analyses 
of  several  lime  stones,  we  shall  see  that  many  limes  which  are  ranked 
with  fat  limes  contain,  nevertheless,  small  quantities  of  clay.  Although 
they  may  not  contain  enough  clay  to  harden  under  water,  they  ought  to  afford 
much  better  mortars  in  the  air  than  those  limes  which  contain  none.  Again, 
hydraulic  limestones  are  often  found  disseminated  amongst  the  strata  of  fat 
lime  stones.  And,  lastly,  the  important  observation  of  Mr.  Girard,  on  the 
hydraulic  proportions  of  armti  explains  easily  how  very  good  mortars  may 
have  been  made  of  fat  lime.  I  will  observe,  in  addition,  that  the  Romans, 
ID  all  the  countries  they  occupied,  executed  a  great  many  works,  of  which 
only  those  made  of  sood  mortars  survive  to  the  present  day.  Saint  Au- 
gustine complains  of  the  manner  in  which  mortars  were  made  in  his  day: 
and  the  same  complaints  are  found  in  Pliny;  who  says,  chapter  XXII, 
^  that  which  causes  the  ruin  of  the  greater  part  of  the  edifices  of  this  city 
(Rome^  is,  that  the  workmen  employ,  from  fraud,  in  the  construction  of 
the  walls,  lime  which  has  lost  its  quality.*'*  We  see,  therefore,  that  all 
the  Roman  mortars  were  not  good. 

For  my  part,  I  am  convinced,  that  if  those  ancient  constructions  that  have 
reached  our  times,  be  examined  with  attention,  it  wil4  be  ascertained  that 
they  were  made  either  with  hydraulic  lime  and  sand,  or  with  fat  lime  and 
aand  mixed  with  cement,  or  with  arenes:  in  a  word,  that  these  mortars  had 
ail  the  elements  of  good  hydraulic  mortars. 

We  are  in  the  habit  of  composing  our  mortars  of  fat  lime  and  sand;  the 
preceding  experiments  show  that  we  are  wrong:  our  mortars  have,  conse- 
quently, little  durability.  We  shall  not  obtain  durable  masonry  in  the  air, 
until  we  make  use,  therein,  of  hydraulic  mortars.  In  countries  where  good 
natural  hydraulic  lime  is  to  be  had,  no  other  kind  should  be  used  tor  any 
purpose  whatever.  For  ordinary  masonry,  the  mortar  should,  in  that  case, 
be  made  of  lime  and  sand  only.  In  countries  where  there  are  no  natural 
hydraalic  limes,  but  where  there  are  arenes,  the  mortar  should  be  made  of 
fat  lime  aod  these  arenes:  in  both  these  cases  the  mortars  would  ht  cheap. 
Id  countries  where  neither  arenes  nor  hydraulic  limes  are  to  be  procured, 
it  will  be  necessary  to  incur  a  little  additional  expense,  and  make  use  of 
fat  lime,  sand,  and  hydraulic  cement.  To  combine  economy  and  solidity 
at  the  same  time  as  much  as  possible,  the  proportions,  in  cases  where  there 
are  to  be  one  part  of  fat  lime  and  two  of  sand  and  cement,  the  mixture  mav  be 
made  as  follows,  viz:  one  part  of  fat  lime  measured  in  paste,  one  and  a  half 
of  sand,  and  a  half  of  hydraulic  cement;  (according  to  similar  proportions 
made  with  trass,  as  shown  in  table  No.  XXYII,)  we  should  have,  by  this 
means  a  very  good  mortar.  The  proportions  of  hydraulic  cement,  stated 
above,  should  be  used  in  all  common  masonry:  in  works  demanding  more 
care,  the  mortar  should  be  composed  of  lime,  sand,  and  cement,  in  equal 

*  We  might  infer*  from  this  pssssge,  that  Pliny  complained  because  the  lime  was  not 
osed  soon  kfter  ita  calcination.  Avmom. 
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t)art8.  I'have  said,  that  the  proportions  indicated  for  common  masonrjr, 
should  augment  the  expense  but  little:  but  were  the  augmentation  more 
considerable,  it  is  certainlj  much  more  economical  to  incur  at  once,  all  the 
expense  necessary  to  produce  a  permanent  work,  than  to  build  at  a  cost 
rather  less  In  the  first  instance,  and  to  be  obliged  to  reconstruct  the  woiiL 
entirely,  after  no  great  lapse  of  time.  A  government  should  construct  for 
posterity:  and  I  do  not  doubt  that  this  end  would  be  attained  by  making  all 
masonry  with  hydraulic  mortar,  in  the  manner  I  have  pointed  out. 

Officers  of  engineers  often  have  to  construct  arched  rooms,  passages, &€., 
that  are  to  be  always  covered  with  earth.  The  mortar  of  these  construc- 
tions is  generally  composed  of  fat  lime  and  sand.  To  resist  filtration  and 
humidity,  it  is  customary  to  place  a  cap,  or  masonry  roof,  made  of  hydraulic 
mortar,  over  these  arches:  but  experience  shows  that  these  caps  do  not  ful- 
fill their  object,  and  that  they  often  afford  a  passage  to  the  water,  especially 
when  made  of  bad  cements.  I  cited  an  example  at  page  S3,  and  i  might 
cite  many  others.  Even  when  the  caps  are  made  of  good  mortar,  it  may 
happen  that  there  is  humidity  in  the  casemates,  and  that  the  arches  leak: 
for  we  have  seen  at  page  160  that  mortars  made  of  fat  lime  do  not  dry  com- 
pletely, even  in  a  century,  when  the  walls  are  thick.  And  this  result  is  the 
more  certain  when  the  masonry  is  covered  with  earth  as  in  casemates.  The 
walls  against  which  the  earth  lies,  almost  always  allow  the  water  to  transude, 
although  the  cap  may  be  impermeable.  Besides,  from  the  considerable  load 
that  these  arches  often  sustain,  the  masonry  that  has  been  made  of  mortar 
slow  to  harden,  will  settle,  causing  cracks  and  leaks  in  the  caps.  The  only 
means  of  obviating  these  disadvantages,  is  to  construct  all  the  masonry  of  the 
casemates  with  hydraulic  mortar.  We  shall  thus  secure  the  great  advan- 
tage of  a  prompt  induration:  the  subsidence  will  consequently  be  less  sen- 
sible, and  cracks  less  apt  to  occur;  the  walls  will  no  longer  allow  moistare 
to  transude,  and  even  should  there  be  some  cracks  in  the  caps,  the  water 
will,  with  difficulty,  find  its  way  through  arches  made  with  hydraulic 
mortar. 

The  manipulation  of  mortars  designed  for  exposure  in  the  air,  should  be 
the  same  as  that  described  in  the  first  section  for  mortars  designed  for 
water. 


Article  xv.— On/ac/t7toti«  Stones  and  Concretes^  exposed  to  the  Air. 

Mr.  Fleuret,  formerly  Professor  of  Architecture  in  the  Royal  Military- 
School,  of  whom  I  have  before  had  occasion  to  speak,  pubitshed  in  ISOr,  a 
work  on  the  art  of  composing  factitious  stones.  The  following  passages  are 
to  be  found  in  page  IS:  <<  The  art  of  building  with  factitious  stones  is  very 
old;  it  was  in  use  with  the  Babylonians,  and  the  early  Egyptians,  amongst 
the  Greeks  and  Romans,  and  it  is  still  pursued  in  Bartmry,  and  amongst 
the  nations  of  Malabar. 

<^  According  to  Pliny,  the  columns  which  adorn  the  peristyle  of  the 
Egyptian  labyrinth,  were  of  artificial  stones,  and  this  vast  edifice  has  ex- 
isted three  thousand  six  hundred  years.  The  pyramid  of  Nynus  is  formed 
of  a  single  block.  The  enormous  stones  composing  the  great  and  strong 
walls  raised  in  the  empire  of  Morocco,  as  is  reported  by  the  Abbe  de  Marsi, 
from  writers  whom  he  quotes;  the  square  stone  that  formed  the  tomb  of 
Porsenna,  spoken  of  by  Varro  and  Pliny,  which  was  thirty  feet  wide  by 
five  feet  hish,  were  composed  in  the  same  manner  as  the  pyramid  of 
Kynus,  and  lead  us  to  believe  that  these  monuments  owe  their  existence 


Digitized  byVjOOQlC 


FaeHHom  Stones  and  Canareie$f  emposed  to  the  AW*       286 

tod  tbeir  preterTttion  to  a  procest  ai  eatj  m  it  it  simple,  and  which  unites 
the  advantage  of  solidity  with  economy. 

*<  All  factitious  stones  of  a  volume  thus  considerable*  were  made  by  en- 
casement, and  the  process  of  massivatiou;  that  is  to  say,  that  in  the  great 
walls  built  thereof,  these  stones  were  formed  the  one  upon  the  other,  by 
beating  the  n»aterials,  with  rammers,  into  spaces  formed  by  planks,  as  I 
shall  explain." 

Mr.  Rondelet  states,  in  his  preface,  that  the  columns  of  the  choir  of  the 
church  of  Y^selay,  in  Bourgogne,  were  ascertained  to  be  factitious  stones 
by  Marshal  Vaubao,  and  the  pillars  of  the  church  of  Saint  Amand,  in  Flan- 
ders, were  made  in  the  same  manner. 

I  have  had  no  opportunity  to  ascertain  whether  blocks  of  stone  of  eztra- 
ordiiiary  dimensions^  were  factitiousi  this  question  could  not  be  well  set- 
tled, except  by  examination  of  the  masses  themselves.  It  is  possible  that 
several  of  the  large  blocks  mentioned  were  factitious:  but  it  is  not  easy  to 
believe,  in  a  wall  formed  of  large  pieces  placed  one  upon  another,  that  these 
large  pieces  are  factitious,  for  it  seems  to  me  that  it  would  be  much  more 
difficult  to  construct  a  wall  of  that  sort,  than  to  make  the  whole  wall  of  one 
piece,  whereby  the  moving  and  transportation  of  masses  of  an  enormous 
weight  would  be  avoided.  I  do  not  at  all  doubt  that  artificial  stones  of 
lai^e  dimensions  may  be  made,  for  all  depends  on  making  a  good  mortars  ne- 
vertheless it  seems  proper  not  to  admit  such  facts  as  are  cited  above  without 
a  thorough  examination. 

The  Italians,  at  Alexandria,  make  very  good  factitious  stones  with  the 
Casal  lime,  and  employ  them  in  angles;  they  are  four  feet  eight  inches  long, 
by  two  feet  eight  inches  wide,  and  two  feet  eight  inches  high;  they  are 
buried  under  ground  for  two  or  three  years,  and  there  acquire  great  hard- 
ness. These  stones  are  made  in  the  follow! og  manner.  For  one  cubic 
yard  they  take  0.24  of  Casal  lime  measured  in  paste,  and  0.90  of  sand. 
These  sre  well  mixed  together,  adding  the  water  necessary  to  form  a  paste, 
and  there  is  then  added  0.20  of  pebbles,  (caWoux;)  these  factitious  stones 
are  therefore  real  concretes.  Their  goodness  depends  on  the  quality  of 
the  mortar  applied  to  making  them.  Mr.  Fleuret  proposes  to  make  the 
mortar  for  these  factitious  stones  in  the  following  manner. 

He  slakes  the  lime  by  immersion,  according  to  the  process  of  Mr.  Ls- 
faye,  to  which  he  attaches  great  efficacy.  When  slaked  to  dry  powder,  it  is 
to  be  deposited  in  a  dry  situation,  enclosed  in  casks  covered  with  straw  mats 
loaded  with  stones,  tie  recommends  that,  each  time  the  cask  is  resorted 
to  for  lime,  a  part  only  of  the  mat  should  bt  raised,  and  that  it  be  replaced 
as  sooh  as  possible,  in  order  to  guard  gainst  the  contact  of  the  air,  which  he 
says  is  very  hurtful.  He  makes  a  perfect  mixture  of  sand  and  clajr  dust, 
in  the  proportion  of  two  measures  of  sand  to  one  of  dust;  or,  which  is  bet- 
ter, he  mixes  sand  and  dust  in  equal  parts.  He  then  takes  two  measures 
of  the  mixture  of  sand  and  dust,  and  one  measure  of  lime  after  being  tem- 
pered with  water,  and  makes  them  into  a  heap.  He  then  works  them  dry, 
moistening  them  little  by  little  as  they  mingle.  Lastly,  they  are  taken  to. 
a  troogh,  where  they  are  beaten  by  rammers  of  wood  armed  with  iron, 
which  are  suspended  from  the  ends  of  poles  acting  with  a  spring,  like  the 
spring  pole  of  a  turner's  lathe.  Mr.  Fleuret  says  the  mortar  is  improved 
hj  wetting  it  in  the  trough  with  a  little  lime  slaked  thin,  and  used  in  the 
proportion  of  one-sixth  of  (he  mortar.  He  censures  the  prsctice  of  rework- 
ing the  mortar  with  fresh  portions  of  water,  which  he  says  weakens  it  much. 
The  author  adds  that  hard  stone  pulverized,  may  be  substituted  for  sand, 
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and  that  scorie,  iron  scales,  and  sea  coal  ashest  furnished  bj  forges,  are 
•till  better  than  palverized  stones  and  claj  dost.  These  are,  in  brief,  the 
means  pointed  out  bj  M.  Fleoreti  for  making  the  mortar  he  designs  for  fac- 
titious stones.  The  mortars  being  made  after  this  process,  ther  are  placed 
in  moulds  whefe  thej  are  beaten  and  strongij  compressed.  Mr.  Fieuret 
has  made  much  use  of  factitious  stone  ih  making  water  conduits,  pump 
tubes,  troughs,  &c. 

Mr.  Fieuret  established  a  manufactorj  of  factitious  stones  at  Pont-a^ 
Mousson.  We  might  suppose  that,  having  at  his  command  the  good  hydran* 
lie  lime  of  Metz,  he  would  obtain  good  results;  but,  as  I  have  said,  in  the 
first  section,  when  we  attempted  to  applj  this  process  to  making  factitious 
conduits  at  Phalsburg,  and  caps  of  arches  at  Landau  and  Strasburg — usine 
the  lime  of  the  country,,  we  did  not  succeed.  What  I  have  before  stated 
shows  that  it  is  less  the  manipulation  than  the  choice  of  materials  which 
affords  good  mortar,  and  consequently  good  factitious  stones.  But  Mr. 
Fieuret  has  not  given  us  the  means  of  ascertaining  the  quality  of  the  mate- 
rials: and  it  follows  that  in  pur8uin|;  the  path  he  has  pointed  out,  we  are 
exposed  to  bad  results,  as  happened  in  the  above  cases. 

According  to  the  experiments  I  have  made,  the  best  process  for  making 
mortars  to  be  used  In  forming  factitious  stones  is,  if  we  use  hjdraulic  lime, 
to  slake  it  to  powder  with  about  one  quarter  of  its  volume  of  water,  and  to 
cover  it  with  the  materials  that  are  to  be  mixed  with  it.  I  have  several 
times  remarked  on  the  importance  of  making  the  mortar  soon  after  the  slak- 
ing of  the  lime.  We  ought  not  therefore  to  slake  more  lime  at  one 
time,  than  will  suffice  for  eight  or  ten  days.  If  the  lime  be  eminently  by* 
draulic,  sand  only  need  be  added;  and,  of  sand,  that  which  is  fine  should  be 
much  preferred.  If  only  a  mixed  sand  can  be  had,  it  should  be  passed 
through  a  fine  sieve;  if  it  be  too  coarse,  it  should  be  pulverized^  and  if  it  be 
earthy,  it  should  be  washed  by  the  process  I  have  given. 

If  the  lime  be  only  moderately  hydraulic,  it  will  be  necessary  to  make  the 
mortars  by  adding  to  the  lime  equal  parts  of  clean  fine  sand  and  cement 

If  we  happen  to  be  in  a  country  where  the  only  lime  is  fat  lime,  we  have 
seen,  by  table  No.  XXXIII,  that  it  is  quite  immaterial  whether  this  lime  be 
used  as  soon  as  it  is  burned,  or  after  having  been  slaked  for  some  time,  to 
paste  or  powder.  Care  should  be  taken  to  use  only  hydraulic  lime  made  of 
clay,  which  contained  but  little  lime.  The  mortar  will  be  made  bjmixinr 
the  lime  with  the  quantities  of  clean  fine  sand  and  hydraulic  cement  which 
shall  have  I 
In  general, 
or  two  and  i 

There  will  be  no  disadvantage  iiT  wetting  the  mortar  sufficfeutly  to  cause 
it  to  work  easily,  nor  in  reworking  the  mortar  with  a  little  additional  water, 
•houJd  it  become  too  dry.  An  excess  of  trituration  is  useless;  it  is  suffl* 
cient  if  all  the  materials  be  well  mixed.  All  my  experiments  show  that 
iron  does  not  improve  mortar.  The  scoriae,  and  the  ashes  of  forges  should 
not  therefore  be  used  without  our  being  satisfied  before  hand,  by  the  meant 
I  have  pointed  out,  that  they  are  hydraulic 

When  the  hydraulic  mortar  of  which  the  stones  are  to  be  formed,  has  beea 
made  as  above,  it  should  be  placed  in  moulds,  if  the  stones  are  to  be  of  small 
dimensions,  and  should  be  loaded  with  weights,  or  submitted  to  beavj  pres* 
sure,  until  it  has  acquired  sufficient  consistence  to  be  withdrawn  from  the 
moulds  without  breaking.  The  stones  are  then  to  be  deposited  in  a  moiat 
place  for  about  one  year. 


vith  the  quantities  of  clean  fine  sand  and  hydraulic  cement  which 
\  been  found  by  trial  to  be  the  proportion  best  suited  to  the  lime. 
I,  the  proportion  of  one  part  of  fat  lime  measured  in  paste,  to  two, 
d  a  half,  of  the  other  ingredients,  will  afford  a  very  good  mortar. 
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When  fictitioai  ttooes  are  made  for  water  condaita,  or  other  objects  that 
are  to  be  buried  under  ground,  there  19  no  objection  to  using  red  ceroeotSi 
such  as  are  generally  made  from  brick  earths;  but  this  colour  would  be  dis- 
agreeable to  the  eje;  and  in  case  the  objects  are  to  be  exposed  to  view, 
cements  derived  from  clajs  that  do  not  take  this  colour  from  burning  should 
be  used;  such,  for  example,  as  are  used  in  makine  tobacco  pipes,  stone 
ware  and  crockerj.  With  the  same  view,  cement  derived  from  slate  may 
be  used. 

There  is  no  doubt  in  my  mind  (hat  with  good  mortar,  factitious  stones 
may  be  made  which  will  afford,  at  the  end  of  a  year,  a  resistance  approach- 
ing that  of  ordioary  bricks,  and  that  the  strength  will  go  on  increasing  with 
time.  We  find  in  the  Annales  de  Chimie,  Vol.  XXXVH,  that  '<Mr. 
MoDge,  in  visiling  the  ruins  of  Cesaria,  remarked,  in  a  temple  consecrated 
to  Augustus,  that  the  pillars  had  wasted  away  to  a  great  depth,  but  that  the 
mortar  projected.  He  tried  in  vain  to  break  off  a  piece.  The  mortar  was  of 
very  fine  and  equal  grain;  it  appeared  to  be  composed  of  fine  sand  and  very 
little  lime,  very  well  mixed."  It  has  been  remarked  that  in  the  ancient 
Roman  constructions  which  still  exist  in  the  Northern  districts,  the  mortar 
has  perfectly  resisted  the  inclemencies  of  the  seasons.  I  made  at  Strasbui*g 
large  cubes  of  hydraulic  mortar,  which  I  withdrew  from  the  water  aAer 
about  one  year,  and  leA  exposed  to  the  air  during  several  summers  and 
winters  without  their  sustaining  any  injury.  In  the  7th  No.  ot  the  Memo^ 
rial  de  VOffider  du  Genie^  it  may  be  seen  that  I  proposed  in  1819,  to  cover 
with  factitious  stone  the  floor  of  a  sluice  de  ehaese,  which  was  100  feet  wide 
and  was  composed  of  five  passages.  The  foundation  was  of  concrete,  and  ^ 
it  was  covered  with  a  layer  eight  inches  thick  of  good  hydraulic  mortar, 
which  became  united  to  the  concrete,  formed  a  factitious  stone,  showing,  the 
next  year,  great  solidity.  It  has  now  been  made  ten  years,  and  it  has  sua* 
tained  no  injury.  This  means  may  be  used  with  great  advantage  in  coon* 
tries  where  there  is  no  good  stone  for  cutting,  or  where  such  stone  is  dear. 

lo  countries  where  free  stone  is  not  to  be  obtained,  it  is  very  advantageous  to 
be  able  to  compose  factitious  stones  to  form  the  angles,  copings,  casements  of 
doors  and  windows,  cornices,  gutters,  water  conduits,  &c.;  this  mode  of 
fabrication  might  even  be  applied  advantageously  to  objects  of  the  largest 
dimeosioos.  It  often  happens  that  for  bridges  across  the  ditches  of  fortifi- 
cations, pieces  are  needed  of  about  three  feet  in  thickness:  where  stones 
are  not  to  be  bad  of  suitable  quality,  these  pieces  may  be  easily  made  oq 
the  spot  in  a  single  piece  of  factitious  stone:  under  similar  circumstances, 
piers  of  sluices,  columns,  and  obelisks  may,  also,  be  made;  but  in  the  cases 
of  such  large  masses,  it  will  not  be  easy  to  bury  them  in  the  first  instance,  and 
afterwards  place  them  in  the  proper  situations,  it  will  be  best,  therefore, 
to  construct  them  on  the  spot.  It  does  not  seem  to  me  to  be  indispensable 
to  make  plank  moulds  to  give  them  their  proper  shape:  forms  such  as  are 
used  to  direct  the  constrnction  of  walls,  would  suffice.  It  would  only  be 
necessary  to  take  care,  when  the  mortar  had  been  made  of  ordinary  consis.* 
tency,  that  it  should  stiffen  a  little  before  being  used,  so  that  on  being  spread 
with  the  trowel  it  would  retain  the  form  given  it,  and  at  the  same  time  be 
so  ductile  as  to  spread  easily  and  unite  itself  well  with  the  previous  layer. 
As  this  mortar  dries  very  quickly,  there  is  no  danger  that  the  work  of  the 
morning  will  give  way  under  the  pressure  of  that  of  the  afternoon.  After 
having  finished  the  day's  work,  care  should  be  taken  to  cover  the  top  of 
the  wall  with  wet  straw  matting,  so  as  to  maintain  a  favourable  humidity;  in 
the  raomiog  the  suiface  of  th^  mortar  should  be  rammed  with  a  small  flat 
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rammer,  and  be  made  slightly  wet«  so  as  to  be  somewhat  softened  and 
brought  into  proper  state  to  unite  with  the  sacceeding  layer.  As  the  work 
rises,  care  mast  be  taken  to  surround  it  with  straw,  or  some  similar  sub- 
stance, which  must  be  kept  always  moist  daring  the  first  summer.  If  the 
work  have  but  little  altitude,  earth  may  be  banked  against  it.  In  all  con- 
structions  of  this  kind,  it  is  proper  to  make  the  work  with  a  little  ei* 
cess  of  dimensions,  so  that  the  following  year  some  tenth  of  an  Inch  of  the 
oatside,  which,  having  dried  too  quickly,  will  be  less  hard  than  the  interior, 
may  be  cut  away;  pressure  should  always  be  applied,  in  any  way  most  con- 
renient,  where  the  nature  of  the  structure  will  permit  it 

If  it  be  thought  proper,  these  factitious  stones  may  be  coloured  at  the 
time  they  are  made,  by  mixing  in  the  mortar  composing  the  surface,  some 
suitable  metallic  oxide. 

)f  the  factitious  stones  are  to  be  of  large  dimensions,  gravel  or  small 
stones  may  then,  for  the  sake  of  economy,  be  mixed  with  the  morian  in 
such  cases  the  resulting  ma^s  will  be  concrete.  This  substance  was  used 
by  the  Romans:  several  of  their  works  are  found  in  which  the  faces  of  the 
walls  are  of  stones,  and  all  the  interior  of  a  mixture  of  mortar  and  pebbles, 
Mr.  Fleuret  having  enumerated,  as  stated  in  the  beginning  of  this  chapter,  the 
great  monuments  supposed  to  have  been  made  of  factitious  stone8,says^^Tbere 
are  even  great  walls  constituting  the  enclosure  of  towns,  large  aqueducti, 
and  piers  of  bridges,  still  remaining,  nearly  entire,  from  the  time  of  the 
Romans,  of  which  the  faces  are  made  of  very  small  stones,  and  the  heart  of 
the  wall  ot  pebbles  mixed  with  stones  larger  or  smaller,  thrown  at  hazard 
between  these  light  facings.  This  masonry  made  of  fragments,  and  rammed 
In  an  encasement,  becomes  but  a  single  mass,  and  is  rendered  so  compact 
by  continuity,  that  in  a  short  time  the  walls  becomes  indestructible.'* 

I  do  not  think  that  this  masonry  was  made  in  encasements;  the  facing 
walls  were  substitutes  therefor:  and  had  there  been  no  facings,  the  concrete, 
as  I  have  before  observed,  might  have  been  built  up  without  moulds.  But  we 
see  by  the  quotation,  that  the  Romans  made  much  use,  In  constructioos  to 
the  air,  of  small  materials  mixed  with  their  mortar,  and  it  Is  this  kind  of  con- 
struction which,  as  I  have  said,  we  now  call  concrete.  I  have  stated,  in  the 
first  section,  that  in  repairing,  in  1816,  one  of  the  dams  which  sustained  ttie 
navigable  canal  of  Strasburg  in  its  passage  across  the  ditches  of  the  tortifi* 
cation,  I  found  that  the  facings  alone  were  of  free  stone,  and  that  all  the  in- 
terior was  of  concrete,  of  great  hardness,  which  led  me  to  presume  it  had 
been  made  of  hydraulic  lime,  and  induced  me  to  make  researches,  whereby 
I  became  possessed  of  the  qualities  of  Obemai  lime,  and  afterward  of  man  j 
other  hydraulic  limes  in  the  neighbourhood. 

In  constructing  with  concrete  the  interior  of  baterdeau  that  have  suffi- 
cient thickness,  we  may  be  certain  of  their  great  durability.  In  rabble  or 
regular  masonry,  the  mortar  does  not  always  unite  itself  perfectly  to  the 
atone — so  that  if  there  be  a  head  of  water,  it  will  at  least  find  a  passage  be- 
tween the  joints.  This  cannot  happen  in  masonry  made  of  small  materials, 
as  concrete,  because  all  these  small  stones  are  separated  from  each  other 
by  a  portion  of  the  mortar  which  will  oppose  filtration.  In  the  two  bater- 
deaux  of  Strasburg  which  I  have  cited,  the  facings  were  displaced;  bot  the 
central  mass  of  concrete  prevented  a  single  drop  of  water  from  passuig^^ 
notwithstanding  the  bad  condition  of  the  facinffs. 

Mr.  Rondelet  says  at  page  116  of  his  work  <«There  is  found  near  Met^ 
in  France,  a  very  hard  stone  with  which  they  make  lime  of  very  superior 
qaalityi  this  limei  newly  slaked  and  mixed  with  grA? el,  affords  a  concrete 
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or  species  of  mortar^  of  which  the  consistence  is  so  grett  that  arches  maj 
be  constructed  of  it,  vithoot  bricks  or  stones|  these  arches  form  a  single 
piece  as  hard  as  stone. 

Lieat.  Col.  Finot  has  constructed  at  Strasbarg,  within  two  jears,  an  arch 
of  concrete  of  about  thirteen  feet  four  inches  diametery  which  has  succeed- 
ed well:  the  piers  are  of  masonry.  A  similar  arch  has  been  constructed  at 
Scbelestsdt.  This  kind  of  arch  offers  great  advantage  in  manj  circum- 
stances* 

When  the  arches  are  to  be  underground;  this  will  be  the  best  means  of 
preventing  filtration;  but  that  the  underground  room  maj  be  perfectly  dry 
it  will  be  necessary  to  make  the  piers  and  end  walls  also  of  concrete. 

It  often  happens  that  there  are  casemates  and  cellars  which  in  time  of 
floods,  fill  with  water.  This  may  be  prevented  by  putting  a  structure  of 
concrete  upon  the  bottom:  and  if  the  water  filters  through  the  walls,  by  re* 
inforcing  them  with  a  plaster  of  concrete.     By  these  means  we  turned  to 

f»rofit,  at  Strasborg^,  several  casemates,  of  which  the  floor  was  below  the 
evel  of  the  water  in  the  river,and  in  the  ditches,  in  time  of  floods. 

We  are  frequently  obliged  to  carry  a  canal  over  a  stream  of  water,  and 
vice  versa.  In  such  cases  aqueducts  are  built.  It  is  here  particularly,  as 
in  aqueducts  in  general,  that  concrete  is  indispensable.  If  it  be  thought 
proper  to  build  the  arches  of  stones  or  bricks,  it  is  indispensable,  in  order 
to  resist  filtration,  to  make  all  the  masonry  above  the  arches,  of  concrete. 
In  countries  where  proper  materials  for  making  the  arches  cannot  be  ob- 
tained at  a  reasonable  rate,  it  will  be  advantageous  to  make  the  arches  of 
concrete,  in  which  case  the  aqueduct  will  be  formed  of  a  single  piece. 
Arches  of  large  dimensions  may  be  constructed  in  this  way,  either  for  aque- 
ducts or  for  ordinary  bridges. 

It  is  necessary  sometimes  to  enlsrge  a  wharf,  in  cases  where  the  river  can- 
not be  restricted;  and  it  is  done  by  making  all  the  courses  of  masonry, 
projecting,  or  corbel,  courses — a  very  expensive  construction,  on  account 
of  the  large  dimensions  which  the  stones  must  have.  The  same  result  may 
be  obtained  with  concrete,  which  will  form  but  a  single  piece  of  great  solid- 
ity, at  small  comparative  cost.  By  similar  means  machicoulis^  which  are 
sometimes  necessary  to  protect  the  entrance  to  forts,  may  be  made. 

Researches  are  now  being  made  as  to  the  means  of  preserving  grain  in 
Silos.  It  is  requisite  to  success,  that  the  graitf  be  preserved  from  the  con- 
tact of  the  air,  and  from  humidity.  Both  these  conditions  will  be  secured 
at  the  same  time,  by  making  the  SHoa  of  concrete.  After  the  grain  is  de- 
posited therein,  it  may  be  hermetically  sealed  by  closing  the  mouth  with 
the  same  substance.  Siloa  may  be  of  great  advantage  in  provisioning 
fortified  places:  and  it  is  important  that  attention  be  directed  towards 
them. 

In  some  departments  in  the  north  of  France,  no  good  building  stones 
are  to  be  found,  and  revetment  walls  are  there  constructed  of  frsgments  of 
cHalk,  there  being  a  facine  of  bricks  to  preserve  the  chalk  from  contact  of 
the  air.  But  in  several  of  these  places  the  bricks  are  of  bad  quality,  and 
this  facing  scales  ofl^  requiring  considerable,  and  perpetual,  outlays  for  re- 
pairs. In  such  circumstances  it  should  be,  1  think,  advantageous  and  eco- 
nooiical,  to  build  the  revetment  entirely  of  concrete.  It  should  be  com- 
posed of  hydraulic  mortar  in  which  would  be  mixed  gravel,  fragments  of 
chalky  bricks  or  any  similar  matters,  in  the  proportions  indicated  in  the 
first  section.  Taking  care  to  apply  on  the  outside  a  thick  plaster  of  the 
same  kind  of  mortar.    The  plaster  should  be  applied  at  the  time  the  con- 
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Crete  » laid,  bo  that  it  maj  unite  with  it  perfectly.  Bj  this  means  the 
chalk  will  be  preserved  from  contact  of  air.  As  the  wall  rises,  humid 
earth  should  be  placed  agajnst  the  back  of  it,  and  the  front  should  be  cov* 
ered  with  straw-mats  or  a  thick  layer  of  straw,  which  should  be  kept  wet 
during  all  the  first  summer.  In  countries  where  good  arenes  are  to  be  had, 
revetments  in  concrete  would  not  be  dear;  and,  besides  the  advantage  of 
avoiding  considerable  expense  in  repairs,  it  would  be  more  difficult  to 
make  breaches  in  revetments  of  concrete  than  in  those  constructed  of 
stone. 

I  will  observe  that  in  the  construction  of  revetments,  which  have,  coro« 
monlv,  about  thirty-three  feet  in  height,  and  sustain  a  great  mass  of  earth, 
the  bad  quality  of  the  mortar  often  makes  a  much  greater  thickness  of  ma- 
sonry necessary  than  if  the  mortar  were  good.  By  making,  as  [  have  pro- 
posed, all  the  masonry  of  hydraulic  mortar^  the  expense  will  tie  augmented 
a  little;  but  on  the  other  hand  it  will  be  possible  to  diminish  the  thickness 
of  the  walls,  which  will  be  a  compensation.  By  making  the  revetments  of 
concrete  they  will  l>e  of  a  single  piece,  and  the  thickness  may  t>e  sensibly 
reduced;  which  will  amount  to  a  great  saving  wherever  good  arenes  are  at 
hand.  Nothing  would  prevent  these  revetments  being  made  with  counter- 
forts or  with  relieving  arches. 

In  the  south  of  Fiance  particularly,  are  to  be  seen  revetments  of  great 
exterior  slope.  This  mode  of  construction,  permits  the  thickness  of  ma- 
sonry to  be  considerably  reduced:  but  it  cannot  be  adopted  in  the  north, 
because  of  the  humidity  which  favours  the  development  of  vegetation  in 
the  joints,  causing  the  ruin  of  the  masonry.  By  constructing  these  revet- 
ments with  concrete,  taking  care  to  apply  a  strong  exterior  coat  of  plaster 
immediately,  and  to  unite  it  perfectly  with  the  beton,  there  will  be  nothing 
to  fear  from  vegetation,  and  the  talus  of  the  wall  will  allow  its  thickness 
to  be  considerably  lessened.  This  will  be  worthy  of  trial  at  those  places 
in  the  north  where  the  materials  are  not  generally  good,  and  where  arenea 
are  to  be  obtained. 

When  repairing  revetments  from  which  portions  had  scaled  off,  from  the 
effect  of  vegetation,  I  had  occasion  to  remark  that  sometimes  the  lime  seem- 
ed to  have  disappeared  from  the  mortar  almost  entirely;  to  such  a  degree 
that  it  was  thought  the  lime  had  been  fraudulently  reduced  in  quantity  in 
roakine  the  mortar.  Examining  these  separated  parts  of  the  wall,  1  re- 
marked that  all  the  joints  of  the  stones  were  filled  with  roots  which  had 
penetrated  to  a  great  depth.  There  remained  hardly  any  thing  but  sand 
in  the  joints  of  the  stones.  I  was  led  to  believe  from  this  that  rat  lime  is 
absorbed  by  vegetation.  I  saw  no  such  effect  in  masonry  made  of  good 
hydraulic  mortar.  It  is  possible  that  the  hardness  of  these  mortars  resists 
the  development  of  vegetation;  or  that  this  kind  of  lime  is  less  favourable 
than  fat  lime.  In  making  revetments  of  concrete,  giving  them  a  good  coat 
of  plaster  made  of  hydraulic  mortar,  of  which  the  surface  should  be  made 
▼ery  smooth,  it  seems  to  me  that  there  would  be  nothing  to  fear  from  vege- 
tation. 

In  the  northern  department  of  which  I  have  spoken,  the  buildings  are 
not  more  solid  than  the  revetments.  They  are  obliged  to  make  them  of 
bricks  which  are  at  the  same  time  of  bad  quality  and  very  dear.  In  many- 
southern  districts  houses  are  made  of  Pisi,  This  kind  of  construction  is 
not  in  my  opinion  solid  enough  for  military  establishments;  and  I  doubt  if 
it  would  succeed  in  the  humid  climate  of  the  north:  but  I  see  nothing  t» 
prevent  these  buildings  being  made  of  concrete.    1  have  shown  tiiat  witia 
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hrdnvlic  morUr  we  oUmo  •  •treocth  approaching  that  of  cooittMi  briek». 
The  walls  of  hoasei  constructed  of  concrete  con taiiNDg  this  kind  of  mor- 
tar would  possess  great  solidity,  and  wherever  arenes  were  at  command 
and  bnilding  materials  bad,  woald  be^rected  with  great  comparative  ad* 
vantage.  The  angles  of  the  building,  and  the  casements  of  doors  and  win* 
dowB,  should  be  made  of  factitious  stone,  and  the  walls  should  be  covered 
with  a  coat  of  hjdraulic  mortar,  coloured  to  resemble  stone.  The  precau- 
tions indicated  above,  against  too  rapid  drjiog,  should  not  be  omitted.  It 
would  be  easv  to  make  a  trial  of  this  kind,  on  some  small  building,  or  a 
goard  room,  kitchen,  &c. 

We  often  have  to  construct  bomb  proof  buildings*  for  powder  magazines, 
barracks  and  other  establishments.  In  countries  where  the  mortars  are  of 
bad  quality,  I  am  of  opinion  that  it  would  be  wrong  to  make  them  of  concrete. 
When  made  of  stones,  or  bricks,  I  have  alrieady  said,  that  it  seems  to  me 
necessary  to  use  hydraulic  mortar.  I  will  add  that  when  it  Is  thought  pro> 
per  to  make  the  arches  of  stones  or  bricks,  I  regard  as  indispensable,  after 
the  centre  has  been  struck,  to  make  all  the  masonry  above  these  arches  of 
concrete;  this  being,  in  my  opinion,  the  only  means  of  securing  their  fu- 
ture impermeability.  This  mass  of  concrete  might,  in  fact,  enable  us  to 
dispense  with  a  plastered  cap;  but,  for  greater  securitj,  it  will  be  best  to 
pnt  on  a  coat  of  pLster  of  about  one  inch  in  thickness.  It  Is  rery  important 
when  these  caps  are  in  progress,  to  shield  them  from  the  sun.  They  are 
sometimes  covered  with  a  sail  cloth;  but  this  does  not  preserve  them  from 
hot  air  which  causes  them  to  dry  too  quickly.  It  would  be  better  and  chea* 
per,  to  cover  them,  as  they  sdvance,  with  moistened  straw.  When  the 
caps  have  acquired  sufficient  consistence,  they  should  be  polished,  and 
again  covered  with  straw,  which  should  be  kept  moist  all  summer.  If  the 
arches  are  to  be  covered  with  earth,  this  earth,  at  least  in  part,  should  be  put 
OD  as  soon  as  the  caps  have  been  polished. 

There  is  still  another  use  to  which  concrete  may  be  applied  with  great 
advantage,  namely  in  the  abutments  of  suspended  bridges.  When  there  is 
not  rock  to  which  to  attach  the  chains,  it  is  necessary  to  build  abutments; 
bot  these  chains  sciing  in  an  angle  of  about  45%  a  great  part  of  the  tension 
is  in  a  horizontal  direction.  If  the  mass  of  the  abutment  is  of  cut  stone; 
or  rubble  masonry,  the  mortar  not  fastening  the  stones  together  strongly, 
this  force  may  disjoin  them  horizontally.  This  lately  happened  to  the  sus* 
peaded  bridge  built  opposite  the  Invalids  at  Paris.  I  do  not  doubt  that  the 
masses  of  masonry  forming  the  abutments  would  have  been  competent  to 
resist  a  much  greater  force  than  they  were  subject  to,  if  those  abutments 
had  been  of  a  single  piece  each:  but  as  they  were  constructed  of  cut  stone 
and  mbble  masonry,  and  there  had  not  been  time  for  the  mortar  to  dry 
tborooghly,  the  masonry  separated  into  two  parts  near  the  middle  of  the 
abatment,  so  that  the  hand  might  be  introduced  between  them.  This  I 
coDolder  the  explanation  of  the  accident  which  made  it  necessary  to  demol- 
ish the  bridge  before  it  had  been  entirely  uncentered.  If  the  masses  to 
which  the  chains  were  fastened  had  been  of  concrete,  they  would  have 
formed  a  single,  homogeneous,  inseparable  mass:  it  would  have  been  ne- 
cessary for  the  chains  to  have  drawn  it  off  entirely,  or  to  have  broken  it, 
while,  in  the  actual  case,  it  was  only  necessary  to  disjoin  stones  that  had 
bat  recently  been  united  by  mortar.  When  bridges  of  this  kind  are  boilt 
it  seems  to  me  proper  to  make  the  abutments,  to  which  the  chains  are  to 
be  attached,  of  concrete:  and  they  should  be  erected  a  year  In  advance 
so  that  the  sobatance  may  acquire  sufficient  solidity. 
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The  beginniDg  of  totuma  is  the  nnoBt  favorable  aeason  for  makiog  cod- 
cretes  that  are  to  be  exposed  to  the  air. 

I  will  conclude  bj  ooserriDg  that  the  expense  necessarj  to  the  compost- 
tion  of  good  mortars  for  concretes,  mast  be  enconntered.  In  countries  where 
the  arenes  are  not  very  hydraulic,  they  may  be  mixed  with  hydraulic  ce- 
ment  in  proportions  depending  on  the  energy  of  the  materials*  As  I  have 
said  above,  it  is  more  economical  to  encounter  the  requisite  expense  of 
good  masonry,  at  once,  than  to  execute  it  cheaply  of  bad  materials. 

I  have  thought  it  proper  to  enter  into  some  details  as  to  the  advanta- 
geotts  use  to  be  made  of  concrete  in  places  where  building  materials  are  of 
bad  quality;  and  to  indicate  some  new  modes  of  construction  to  be  substi- 
tuted for  those  now  in  use. 


Artiolb  liyu^  Summary  of  the  Second  Section. 

The  experiments  reported  in  the  second  section  of  this  memoir,  lead 
me  to  the  following  conclusions,  as  to  mortars  exposed  in  the  air. 

When  I  made  mortar  by  usine  fat  lime  that  had  been  lying  slaked  and 
moist  for  a  considerable  time,  and  sand  only,  I  could  obtain  no  satisfactory 
result,  whatever  were  the  proportions.  In  making  mortars  with  sand, 
and  fat  lime  just  from  the  kiln,  I  could  obtain  only  mediocre  results.  The 
lime  I  used  was  got  from  a  carbonate  of  lime  containing  only  a  minute 
quantity  of  iron.  It  will  be  important  to  ascertain,  whether,  as  i  antici- 
pate, similar  results  will  be  produced  in  other  countries.  Should  the  ex- 
periments in  other  places  afford  similar  results,  it  will  be  necessary  to 
abandon  the  practice  of  keeping  fat  limes  lying  slaked  and  wet  for  a 
long  period,  and  to  adopt  that  of  using  them  fresh  from  the  kilo. 

The  process  of  slaking  lime  announced  by  Mr.  Lafaye,  and  that  given 
by  Mr,  Loriot,  afford  no  sensible  amelioration  with  fat  lime. 

Hydraulic  limes  mixed  with  sand,  produced  very  good  mortars  in  the  air, 
as  well  as  in  water.  These  limes  must  be  used  soon  after  the  calcination,  as 
they  lose  a  great  part  of  their  energy.  Mortars  made  of  hydraulic  limes  afford 
a  greater  resistance  when  they  are  mixed  with  sand  and  hydraulic  cement, 
than  when  mixed  with  sand  only.  Hydraulic  cements,  or  other  analogous 
matters,  mixed  with  limes,  restore  the  energy  of  those  which  had  been  too 
long  exposed  to  the  air;  and  augment  the  energy  of  those  which  are  but 
moderately  hydraulic. 

Hydraulic  mortars  made  of  fat  lime,  sand,  and  hydraulic  cements,  or  other 
analogous  matters,  are  excellent  when  used  in  the  air.  When  sand  and 
cement,  in  equal  parts,  are  added  to  lime,  it  is  almost  a  matter  of  indiffer- 
ence' whether  the  lime  be  used  fresh  from  the  kiln,  or  slaked  to  powder 
with  a  little  water,  and  for  some  time  exposed  to  the  air  in  this  state,  or, 
having  been  slaked  and  lying  wet  for  a  considerable  time.  But  if  only  a 
small  quantity  of  cement  is  to  be  added  to  the  mortar,  it  will  be  best  to 
use  the  fat  lime  shortly  after  its  calcination. 

In  countries  where  eood  natural  hydraulic  limes  are  to  be  had,  they  may 
be  used  with  sand  only,  in  making  mortars  for  exposure  to  the  air.  When 
such  limes  are  not  to  be  found,  instead  of  making  artificial  hydraulic  limes, 
it  will  be  preferable,  as  in  the  case  of  water  mortars,  to  make  the  hydraulic 
mortar  directly,  by  mixing  fat  lime  with  sand  and  hydraulic  cement. 
The  proportion  of  cement  to  be  mixed  in  the  mortar  will  depend  on  its 
quality,  and  the  nature  of  the  works  to  which  it  is  to  be  applied. 

Clay  dust  containing  about  one-fifth  of  lime  appears  to  be  less  proper 


Digitized  byVjOOQlC 


Summmry  of  the  Second  SeetUm.  843 

for  morttrs  that  are  to  be  exposed  to  the  air^  than  for  thoie  to  be  placed  id 
water:  bat  a  few  hoodredths  of  lime,  far  from  iojoring,  have  an  advanta* 
Moua  effect  in  saving  fuel,  and  facilitating  the  pulverization  of  burnt  clays. 
Claj  dust,  and  other  analogous  matters,  should  always  be  made  very 
fine. 

Arents  mixed  with  fat  lime  afford  hydraulic  mortars»  which  are  very  ^^ood 
in  the  air.  When  the  arenes  are  feeble,  they  should  be  mixed  with  a  little 
hydraulic  cement. 

When  day  dmU  ashes^  seoriss  of  forges,  and  or  enet,  have  only  weak  hy« 
dranlic  properties,  they  give  to  air-mortars  but  feeble  tenacity.  Before 
using  these  matters  in  the  air,. therefore,  they  should  be  tried  by  mixing 
them  with  fat  lime,  and  plunging  them  in  water,  according  to  the  process 
given  in  the  first  section.  It  is  the  more  Important  to  make  such  trials, 
because  these  substances  are  tery  dear,  and  some  varieties  of  them  produce 
no  better  effect  than  so  mqch  sand. 

Fat  lime  and  hydraulic  lime  do  not  seem  able  to  bear  as  much  sand  as  is 
commonly  thought.  Fine  sand  affords  much  better  results  than  coarsoy 
both  in  air-mortars  and  in  water-mortars.  Earthy  sands  must  be  avoided. 
In  places  where  earthy  sands,  only,  can  be  procured,  they  must  be  washed: 
bat  before  resorting  to  this  operation,  we  should  be  satisfied  that  these  sands 
nre  not  arenes.  Should  they  prove  to  be  arenes,  they  must  be  used  in  the 
state  in  which  they  are  found. 

The  process  given  in  the  first  section  for  the  manipulation  of  water-mor- 
tars  applies  equally  to  air-mortars.  No  ill  consequences  need  be  appre- 
hended from  wetting  the  mortars  to  the  degree  requisite  to  their  being 
worked  with  ease;  nor,  when  they  have  become  too  stiff^  from  exposure  to 
the  air,  from  adding  a  little  water,  on  reworking  them.  An  excess  of  tri« 
tnration,  beyond  what  is  required  to  mix  the  ingredients  thoroughly,  is  al- 
together useless. 

It  does  not  appear  that  the  Romans  had  any  particular  process  for  ma- 
king their  mortars.  No  masonry  has  survived  to  our  day  but  such  as  was 
made  of  hydraulic  lime,  or  of  fat  lime  and  hydraulic  cements,  or  areoes  (I 
speak  here  of  masonry  made  of  small  materials.)  An  inspection  of  their 
mortars  shows  that  they  were  often  made  with  little  care,  proving  that 
their  good  quality  is  to  be  attributed  solely  to  the  quality  of  the  lime,  or  of 
the  substances  mixed  with  it. 

If,  in  general,  no  better  results  are  obtained  with  fat  lime,  than  those 
obtained  by  me,  the  practice  of  making  mortars  of  fat  lime  and  sand  only, 
shoold  be  abandoned.  A  small  quantity  of  hydraulic  cement,  or  of  some 
snbetaDce  of  similar  nature,  should  always  be  mixed  in  the  mortar;  that  is 
to  say,  all  air-mortars  should  be  hydraulic  mortars.  The  expense  will  be 
a  little  greater  it  is  true,  but  there  will  be  full  compensation  in  the  dura- 
tion of  the  masonry.  There  is  no  economy  in  putting  up  cheap  masonry 
which  will  require  to  be  rebuilt  at  the  end  of  a  few  years;  and  will  need 
costly  repairs,  annually:  it  is  much  better, -and  really  more  economical,  to 
encounter,  at  once,  the  expense  which  will  secure  to  the  work  an  indefinite 
duration,  and  exemption  from  all  but  trivial  repairs. 

Hydraulic  mortars,  whether  made  of  hydraulic  lime  and  sand,  or  of  fat 
lime  and  hydraulic  cement,  or  other  similar  substance,  resist  the  inclemen* 
ces  of  the  seasons  well,  which  makes  them  proper  to  form  factitious  stones. 
The  art  of  making  factitious  stones  is  nothing  more  than  the  art  of  making 
good  hydraulic  mortars.  This  kind  of  stone  may  be  easily  made  to  possess, 
at  the  end  of  a  year,  a  tenacity  about  equal  to  that  of  ordinary  bricks,  and 
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Ail  teiMcity  will  go  on  aiq;ineDtiDg,  for  several  yean.  The  solidity  of  by* 
draallc  mortart  is  favoored,  and  of  coone  tbe  solidity  of  faclitiooa  stooea 
also,  by  keepiog*  them  moist  durmg  tbe  first  year.  They  sboold.  tbere^ 
fore,  be  baried  under  ground,  or  p^aced  io  water*  if  their  dimensiona  will 
allow;  and  when  too  large  to  be  thus  disposed  of,  they  should  be  formed 
OD  the  spot  they  are  to  occupy,  and  be  enveloped  in  some  material  which 
may  be  kept  wet.  It  would  be  proper  to  make  their  dimensions  a  little  ta 
excess,  in  order  to  bring  them,  subsequently,  to  their  true  dimensions*  by 
cutting  away  the  surface  that  had  been  in  contact  with  the  air.  In  order 
to  avoid  disagreeable  colours,  cements  should  be  taken,  which  are  but  little 
coloured  by  tbe  oxide  of  iron. 

In  countries  where  building  materials  are  of  bad  quality,  and  where  en- 
ergetic arenas,  or  good  hydraulic  limes,  are  to  be  had,  concrete  may  be  ad- 
vantageously employed,  in  the  construction  of  revetments,  undergroond 
rooms,  aqueducts,  and  various  buildiogs:  this  mode  may  also  be  employed, 
even  where  no  arenas  or  hydraulic  limes  are  to  be  found,  provided  the  ma- 
terials for  making  cements,  can  be  procured  at  a  moderate  price. 

It  will  be  important,  wherever  works  in  masonry  are  to  be  carried  on, 
to  make  experiments  in  order  to  ascertain,  1st,  the  quality  of  the  several 
kinds  of  lime  to  be  found  io  the  neighbourhood!  2nd,  whether  it  be  beat  to 
use  fat  lime  fresh  from  the  kiln,  or  to  slake- it  into  vats,  and  allow  it  to  11a 
for  some  time  wet,  as  is  c6mmonly  dope;>Srd,  the  proportion  of  sand  that 
gives  the  best  onortar;  and  4tb,  the  quality  of  various  arenes  and  cementa 
to  be  found  in  the  vicinity. 

To  make  these  various  experiments,  both  for  water-mortara  and  air- 
mortars,  I  think  the  essays  should  be  submitted  to  trial,  after  about  one  year, 
with  a  machine  like  that  used  by  me,  and  of  which  a  drawing  is  added.  II 
would  be  advantageous  to  make,  in  all  places,  the  trials  with  prisms  of  nor* 
tar  of  the  same  dimensions,  in  order  to  compare  the  various  results,  and  la 
ascertain  the  relative  qualities  of  tbe  materials,  io  differant  districts  or  coan- 
tries«  The  great  number  of  experiments  I  had  to  make,  was  the  reaaott 
why  I  used  prisms  too  small.  I  think  that  quadraoguhir  prisms  14  iaehaa 
long  by  4  inches,  (0.d5m  x  0.10m  x  0.10m)  would  be  of  suitable  aiae. 
To  this  end  the  mortar  should  be  moulded  in  boxes  14  inches  long  by 
4.80  io.  wide  by  4.80  high:  aHer  a  year,  four-tenths  of  an  inch  abonld  be 
cut  from  each  face,  and  the  prism  be  placed  in  two  stirrups  of  iron,  like 
those  in  the  plate— the  stirrups  being  twelve  inches  clear  distance  apart, 
and  be  broken  in  the  manner  pointed  out  in  the  first  section.  Similar  priaoaa 
should  be  made  of  the  best  brick  earth  in  the  vicinity,  which,  after  being 
boraed,  should  be  cot  down  to  the  same  dimensions  as  the  mortar  priaaM; 
these  brick  prisms  being  broken,  the  average  weight  sustained  by  them  will 
serve  to  appreciate  the  resistance  of  the  mortar  prisms.  Stone  prisaM 
should  also  be  subjected  to  tbe  same  trial:  these,  when  of  good  stone,  will  show 
a  strength  much  beyond  that  of  the  best  bricks:  I  doubt  If  mortan  can  be 
brought  to  afford  a  resistance  equal  to  hard  stone:  but  the  strength  of  brieka 
may  be  easily  attained,  and  that  will  give  good  masonry. 

I  toiust  urge  upon  Engineen  to  study,  in  their  several  localities,  the  aite- 
terials  most  proper  to  make  good  mortars.  The  fabrication  of  mortan  has 
been,  for  a  long  period,  abandoned  to  a  routine  which  has  produced  perish- 
able masonry,  requiring  frequent  repairs;  and  thus  consuming  funds  which 
might  have  been  applied  to  the  construction  of  new  work  or  the  ameliora- 
cion  of  the  old.  Engineers  should  not  consider  it  beneath  them  to  be  oc« 
copied  in  this  kind  of  research:  and  they  should  leave  behiod  them  at  eack 
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place,  a  relation  of  the  experiments  they  have  madoi  and  the  results  thej 
have  obtained.  These  operations  require  minate  attention,  certainly,  but 
this  will  be  recompenced  by  works  of  long  duration. 

(to  be  CONTIinTED.) 


TOK  THS  JOVmVAK  01  THS  VKAVKAIV  nSTITUTS. 

Mechanieal  power  efthe  PuBey;  in  reply  to  the  strieturet  tigned  O. 
Bt  L.  H.  Parsons. 

Accompanying  my  essay  on  the  ^Mechanical  power  of  the  Pulley/'  in 
the  October  number  of  the  Journal  of  the  Franlilin  Institute,  is  an  arti- 
cle, signed  6,  in  which  the  writer  assumes  and  professes  to  show,  that  I 
^Haboor  under  some  misapprehensions^'  in  supposing  that  the  movable  pulley 
is  referable  to  the  second  kind  of  lever.  The  remarks  are  of  such  a  charac- 
ter as  appear  to  me  to  call  for,  and  I  presume  I  shall  be  allowed,  a  few  words 
in  reply. 

After  intimating  that  my  piece  was  inserted  as  a  matter  of  sufferance, 
the  writer  complains  of  the  want  of  clearness  in  the  expression  of  my  views. 
I  certainly  regret  that  I  failed  of  making*  my  views  intelligible,— for  I  can- 
not but  flatter  myself  that  the  writer  of  the  article,  as  well  as  every  other 
reader,  would,  if  he  had  understood  my  reasoning  and  illustrations,  have 
agreed  with  me.  I  regret  also,  that  he  did  not  point  out  the  passages,  con- 
taining the  obscurity  of  which  he  complains;  so  as  to  give  me  an  opportu- 
nity, if  possible,  of  making  the  matter  clear. 

At  present,  I  do  not  feel  called  upon,  or  even  at  liberty,  to  attempt  any 
further  exposition  or  defjence  of  the  principle  which  I  undertook  to  estab- 
lish:— ^for  my  reasoning  has  not  been  answered,  or  even  a  single  point  al- 
luded to  by  G.     Whether  sound  or  fallacious,  the  whole  of  it  remains  un- 
touched.     1  attempted  to  show  that  a  movable  pulley,  connected  at  one 
side   with  a  stationary  cord,  and  at  the  other,  with  the  power,  operates  upon 
the  principle  of  a  lever  of  the  second  kind;  also,  that  the  same  holds  true 
with  a  cord  passing  over  a  solid  body  without  a  pulley.     Instead  of  point- 
ing out  any  fallacy  in  my  reasoning,  or,  in  any  way,  showing  that  a  real 
pulley  does  not  act  upon  that  principle,  6.  supposes  an  ^^maginary  ma- 
chine,'^ in  which,  to  use  his  own  language,  ^<tbe  points  considered  as  the 
points  of  application  of  the  power  and  weight  respectively,  coincide!  and  of 
coorse,  move  through  equal  distances,  in  equal  times,"  and  concludes  that 
**here  there  is  no  lever."    Very  true;  and  what  is  there,  I  ask,  in  this 
*  ^imaginary  machine'^  that  can  claim  any  resemblance,  even  in  theory,  to 
that  known  by  the  name  of  the  pulley?    I  must  confess  that  I  can  discover 
nothing.     If  the  points  referred  to,  coincide,  and  coincide  they  must  by 
the  supposition,  the  machine  (if  it  be  called  one)  is  neither  more  nor  less 
tfaan  a  single  line  attached  to  a  weight.    Consequently,  no  reasoning  in  re- 
gard to  it,  has  any  thing  to  do  with  the  subject  in  hand.     If  by  supposing  all 
the  parts  of  the  machine  to  be  reduced  to  a  single  mathematical  point,  it 
can  be  shown  that  the  pulley  is  not  a  lever,  then  by  the  same  process,  it 
can  be  proved  that  the  lever  itself  is  not  a  lever.    Instead  of  ^'an  infinitely 
fine  wire,''  why  might  I  not  as  well  suppose  an  infinitely  short  bar  or  rod, 
and  then  say  that  «*here  there  is  no  lever,  since  the  points  before  considered, 
as  the  points  of  application  of  the  power  and  weight  (and  fulcrum  also)  re- 
spectirely,  now  coincide,  and  of  course,  move  through  equal  distances  in 
eqoal  times." 

21» 
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For  nmelf,  I  can  cooceire  of  no  use  io  thos  refinlog  the  matter  down 
to  an  iDDniteaimal,  eveo  if  the  lapposltioD  did  net  destroy,  or  affect,  the  es- 
sential elements  of  the  machme;  which,  however,  it  certainly  does,  io  the 
case  before  os.  Why  not  suppose  a  real,  or  at  least  a  possible  machine? 
Suppose  a  real  bar  (1  care  not  how  short,  provided  it  has  snfficient  length 
to  admit  of  a  point  lying  half  way  between  the  two  ends,  and  not  eomeid' 
ing  with  them)  with  one  end  suspended  by  an  immorable  cord,  and  the  other 
by  one  that  is  movable,  or  by  the  band;  and  then  suppose  a  weight  to  be 
attached  to  the  centre  of  this  bar;  (see  the  bar  A,  C,  in  the  diagram,  page 
244)  will  G.  say  that  ^*here  there  is  no  lever?  **If  not,  will,  or  can  any 
difference  be  pointed  out  between  it  and  the  movable  pulley?  If  6. 
will  procure  (as  I  have  done  for  the  purpose  of  experimental  illus- 
tration before  a  class)  a  pulley,  five  or  six  inches  in  diameter,  with  a  straight 
bar  of  similar  length,  attached  to  its  side,  the  centre  pivot  passing  throogb 
both  the  bar  and  the  pulley^  and  the  apparatus  so  constructed  that  the  cord 
may  easily  be  removed  from  the  edge  of  the  pulley  and  attached  to  the 
ends  of  the  bar,  1  have  no  doubt  he  will  admit  the  existence  of  the  prmci- 
ple  in  question. 

G.  says,  **several  authors  have  explained  the  relation  between  the 
power  and  the  weight  in  the  single  movable  pulley,  on  the  principle  of 
a  lever  of  the  second  kind.  I  am  aware  that  some  authors  have  spoken 
of  it  in  general  terms,  as  being  a  lever;  but  I  had  supposed  that  the  stum- 
bling block  always  consisted  in  neglecting  to  transfer  the  fulcrum  from  the 
centre  to  the  periphery  of  the  pulley.  I  should  be  glad  to  be  referred  to  aa 
author  who  expressly  assigns  the  fulcrum  to  the  point  where  the  stationary 
cord  comes  in  contact  with  the  pulley. 

Not  long  since,  I  received  a  communication  (in  reply  to  some  soggestiooa 
of  mine  on  this  subject)  from  a  learned  Professor,  who  is  the  author  of  a 
valuable  and  popular  treatise  on  Natural  Philosophy,  in  which  he  explaina 
the  pulley  io  the  usual  way.  He  expressly  admits  that  <Hbe  movable  pulley 
is  a  lever  of  the  second  kind,  where  the  power  is  applied  twice  as  far  as 
the  weight  from  the  fulcrum;"  but  he  does  not  consider  the  matter  of  suffi- 
cient importance  to  call  for  any  change  in  the  rationale.  For  my  part,  I 
think  truth  should  he  preferred  to  error,  even  in  the  most  trifling  matters, 
especially  in  Philosophy;  and  even  though  old  associations  and  the  sanctioa 
of  great  names,  be  on  the  side  of  error.  But  a  subject,  involving  a  funda- 
mental principle  in  Mechanics,  cannot  be  considered  trifling. 

Having  pointed  out  what  I  conceived  to  be  the  Irrelevancy  and  unsound- 
ness of  G's.  strictures,  I  have  now  in  conclusion,  only  to  say  that  1  am 
Willing  to  leave  the  argument,  just  as  it  is,  in  the  hands  of  my  readers, 
with  this  single  request — that  they  re-examine,  carefully,  the  two  articles, 
to  which  this  communication  has  reference.  Let  the  enquiry  commence, 
(where  it  ought,)  with  the  thing  itself,  a  real  machine,  instead  of  that  which 
has  no  actual  resemblance  to  it,  a  non-entity,  and  I  have  no  fear  for  the  re- 
sult. If  any  defect  can  be  detected  in  my  reasoning,  or  any  unfairness  in 
my  illustrations,  I  expect  and  desire  it  to  be  exposed. 

November,  1887. 


Remarks. — The  foregoing  communication,  from  some  cause  unknown,  vraa 
not  received  at  the  Institute  till  it  was  too  late  for  insertion  In  the  Inst 
number.  Whatever  may  have  been  the  impression  produced  by  the  obeer- 
vations  on  the  former  paper  of  Mr.  Parsons,  certainly  nothing  more  was  in« 
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tettded  (baa  ed  uttempt  to  rectify  what  wu  conceWed  to  be  ^sotne  mitappre* 
hensloDs''  ioto  wbich  be,  ia  coooezioD  with  maoj  otben,  haye  fallen  with  re- 
gard to  the  best  mode  of  reasoniog  in  demoottrating  the  theory  of  the  pol^ 
ley.  The  qoestioo  at  imae  ia  considered  as  worthy  of  philosophical  discos- 
sioD,  and  the  writer  of  these  remarks  does  not  doubt  from  the  lost  sentence 
of  Mr.  Parson's  commonicatioo,  that»  as  an  Instmctor,  having  a  high  re- 
gard ior  the  troths  of  science,  he  will  doly  appreciate  erery  attempt,  fairly 
designed,  to  render  those  troths  triampliant 

The  want  of  clearness  to  which  allasion  was  made,  occars  in  the  second 
paragraph  of  page  244,  In  which  it  is  asserted  that  the  cords,  though  ^«  prac 
tlcallj  indispensable,"  are  not  » theoretically,  an  essential  element.''  It 
is  doabtfol  whether  the  antbor  means  to  convey  the  opinion  that  an  ele- 
mentary notion  of  a  pulley  could  be  given  to  a  pupil  without  the  supposi- 
tion oi  a  determioateyi!ext6/e  connexion  between  the  two  points  to  which  he 
wishes  principally  to  direct  the  attention,  viz:  the  two  extremities  of  bis 
lever.  How  the  fulcrum  of  the  straight  bar  which  (as  he  states  above)  he 
attached  to  his  pulley,  was  made  to  ascend,  during  the  experiment,  he  does 
not  inform  us.  If  it  tnily  represent  any  given  diameter  of  the  pulley  while 
in  motion,  it  must  necessarily  descend,  and  without  a  constant  downward 
motion  of  the  imaginary  fulcrum,  no  motion  of  the  weight  could  ensue.  But 
is  not  a  coustant  motion  of  the  fulcrum  inconsistent  with  the  dtmentaty  no- 
tion of  a  lever?  If  the  weight  constanfhf  rise,  what  is  the  **  time  being" 
during  which  the  fulcrum  is  *^  vertically  statioDaryf  To  make  out  a  case, 
therefore,  it  seems  that  he  has  at  last  to  come  to  <*  Infinitesimals,''  and 
this  appears  at  least  as  objectionable  with  respect  to  time,  as  to  space  or 
distance. 

If  It  be  alleged  that  a  constant  movement  of  the  fulcrum  is  not  incom- 
patible with  the  definition  of  a  lever,  provided  the  motion  of  the  weight  and 
the  power  be  relatively  more  rapid,  as  in  the  rowing  of  a  boat,  I  would 
still  orge,  that  as  a  dynamical  machine,  the  oar  would  be  more  effective 
were  the  fulcra  fixed  points,  as  they  might  be  were  the  boat  in  a  canal  so 
narrow  that  the  oars  could  reach  the  shores,  and  lodge  at  every  stroke  against 
a  fixed  obstacle;  and  that  just  in  proportion  to  this  stability  is  the  oar  to  be 
considered  as  a  lever  of  the  second  kind,  and  no  farther.  The  idea  of  a 
perfeeiiy  unstable  fulcrum  seems  to  me  to  divest  the  lever  of  the  attribute  of 
power,  and  that  an  imaginary  condition  of  simple  statistical  equilibrium  is 
an  insufficient  postulate  as  a  basis  of  reasoning  in  a  case  like  the  present. 

But  the  error  (if  it  be  one)  of  considering  the  movable  pulley  as  a  lever 
of  the  second  kind  is  not  peculiar  to  Mr.  Parsons.  As  he  wishes  a  refer- 
ence to  authors  that  have  so  considered  it,  I  quote  a  few  of  those  which 
happen  to  be  at  band,  merely  changing  the  letters  in  their  references  to  fig- 
ures, to  suit  the  one  given  by  him  in  his  first  communication  in  the  last  Vol. 
page  244. 

^  The  movable  pulley  is  fixed  to  the  weight  W,  and  rises  and  falls  with 
It.  In  comparing  this  to  a  lever,  the  fulcrum  must  be  considered  as  at  C;^ 
the  weight  acts  upon  the  centre  D,  and  the  power  is  at  thp  extremity  of 
tbe  lever  A.  The  power,  therefore,  being  twice  as  far  from  the  fulcrum 
as  the  weight  is,  the  proportion  between  the  power  and  the  weight,  in  order 
to  balance  each  other,  most  be  as  1  to  2.'' — Imieon^ElemtntB  ojf  Science 
and  Arts^  VoL  /,  />.  51. 

*^  We  have  now  to  show  that  the  movable  pulley  acts  like  a  lever  of  the 
second  order.    Let  the  movable  pulley  be  fixed  to  the  weight  W,  with 
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which  it  rises  tod  falls.  Id  comparing  it  with  the  lever  alluded  to,  the  fiil« 
crom  mast  be  considered  as  at  C^  the  weight  acts  upon  the  centre  D,  bj 
means  of  the  neck  D  H;  the  power  is  applied  at  A,  and  the  line  A  C  will 
represent  the  le?er.'^-«5mif  A'«  Panorama  of  Science  and  Art^  VoU  /,  p.  308. 

/*Maiotenant  la  droite  A  C  pent  etre  consider^e  comme  nn  l^vier  da 
deoxlteie  genre;  son  point  d'appai  est  en  C,  la  paissance  est  cens^e  agir 
en  A9  et  la  resistance  se  fait  sentir  en  D  dans  le  sens  rertical  D  H."— 
MoUtt^  M^camqut  Physique^  p.  366. 

^  When  used  in  this  manner,  (the  fixed  pulley,)  the  pulley  is  but  a  me* 
thod  of  altering  the  direction  of  tlie  applied  force.  But  if  inverted,  so  that 
the  end  of  the  line  E  is  attached  to  a  fixed  point,  the  weight  or  resistance 
being  at  D,  and  the  applied  force  acting  upwards,  the  line  from  £  being 
permanently  fixed,  it  will  becokne  a  fulcrum;  and  the  horizontal  radii  of  the 
circle  assume  the  position  of  a  lever  of  the  second  class,*'  kc^^Ifieholson's 
Operative  Meehankj  Phil,  edit.  p.  11. 

'  ^^  A  C  represents  a  lever  of  the  second  kind,  whose  support  is  at  C,  a 
fixed  point;  the  rope  C  £  being  fixed  at  E.  And  the  weight  W  acting  at 
the  middle  of  A  C,  and  the  power  acting  at  A,  twice  the  distance  from  C; 
therefore  the  power  P  is  to  the  weight  W  as  i  AC  to  A  C;  or  as  1  to  2."— • 
Emereon^s  Works,  Vol  VIL 

<«  This  power  (the  pulley)  may  likewise  be  explained  on  the  principle  of 
the  lever.  If  the  pulley  is  fixed,  it  is  a  lever  of  the  first  kind;  if  movable, 
it  is  one  of  the  second  kind. 

«^  In  the  movable  pulley  the  power  is  applied  at  A,  the  weight  at  D,  and 
the  fulcrum  is  at  C;  therefore  since  the  length  of  the  arm  A  G  is  double  that 
of  D  C,  a  power  P  applied  at  A  will  sustain  a  weight  W  applied  «t  D  twice 
as  great  as  ?.^^—WiUU  and  Smith's,  Elementary  TreatOe  on  Nat.  PhiL 
PhUad.lBaO,p.4i. 

In  conclusion  1  cannot  but  agree  with  the  author  of  the  treatise  on  me- 
chanics in  the  **  Library  of  Useful  Knowledge,''  <^  that  such  investigations 
^establishing  the  conditions  of  equilibrium  by  considering  it  as  a  lever)  are 
founded  on  wrong  principles,  although  their  results  happen  to  be  true;"«- 
and  with  Dr,  Gregory  in  his  treatise  on  mechanics,  Vol.  I,  p.  88;  who  states, 
with  approbation,  that  ^^  Professor  Hamilton  and  others  have  been  of  opioioa 
that  the  pulley  cannot  properly  be  considered  as  a  lever  of  any  kind." 


Fom  Tax  Jovbvax  of  ths  Fbavkuv  Ivstitdti. 

Sesult  of  some  experiments  on  Temperature,  connected  toith  the  use  of  Prof. 
Olmsted's  Stove.    By  J.  Grisoom. 

Since  the  introduction  of  anthracite  coal  as  one  of  the  main  sources 
of  domestic  heat  in  a  Urge  section  of  the  United  States,  the  number  and 
variety  of  contrivances  for  facilitating  its  combustion  are  scarcely  less 
amusing,  than  were  the  numerous  determinations  of  its  total  unfitness 
for  the  purposes  of  a  common  fuel,  and  the  numerous  grates  that  were 
pulled  down,  after  giving  it,  as  was  supposed,  a  fair  trial.  The  success 
which  has  since  attended  the  use  of  this  material,  the  demonstration  of 
its  admirable  adaptation  to  all  the  wants  of  the  parlour,  the  bed  room, 
and  the  kitchen, — its  extensive  employment  in  manufactories,  and  the 
vast  enterprise  now  manifested  in  the  exploration  and  transportation  of 
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it,  are  flattering  evidences  of  the  skill  and  energy  with  which  obstacles 
.are  overcome  by  our  citizens,  and  the  bounties  of  nature,  so  lavished 
upon  our  country,  turned  into  the  channels  of  its  prosperity. 

Ko  species  of  fuel  hitherto  tried  by  man,  of  equal  calorific  power,  can 
be  compared  with  the  anthracite  of  Pennsylvania,  for  the  combined  qual- 
ities of  cleanlintssy  durability,  and  economy  of  time  and  money.  The 
recent  application  of  it  to  the  reduction  of  iron  ore,  seems  to  form  a 
climax  in  the  discovery  of  its  beneficial  qualities.  But  we  know  of  no 
fuel  which  requires  so  much  judgment  in  the  proper  management  of  it. 
Its  great  compactness  demands  a  nice  regulation  of  the  draught,  and 
admission  of  the  air  requisite  to  maintain  its  free  combustion. 

For  the  purpose  of  saving  fuel,  and  consequently  the  labour  and  trou- 
ble of  attendance,  stoves  are  preferable  to  open  grates.  They  are  also 
much  more  effectual  in  keeping  up  the  temperature  needful  to  entire 
comfort  in  cold  weather.  In  a  properly  constructed  stove,  no  heat  is 
absolutely  losty  for  no  more  need  be  allowed  to  escape  into  the  chimney 
than  is  necessary  to  support  the  warmth  of  a  column  of  air  a  few  degrees 
above  that  of  the  external  atmosphere,  in  order  to  produce  a  sufficient 
draught.  The  equable  diflfusion  of  beat  throughout  an  apartment,  is 
best  accomplished  by  a  spreading  jet,  or  column  of  heated  air,  and  when 
this  can  be  combined  with  the  operation  of  a  stove,  it  is  difficult  to 
perceive,  so  far  as  the  production  and  diffusion  of  heat  are  concerned, 
what  further  improvement  is  to  be  expected. 

Without  pretending  to  much  practical  information  relative  to  the  nu- 
neroas  modifications,  patented  or  not  patented,  which  have  been  given 
to  stoves  for  the  purpose  of  burning  anthracite,  I  would  state,  that 
having  occasion  to  make  a  selection,  I  resolved  to  try  the  stove  of  Pro- 
fessor Olmsted,  not  with  a  view  to  assert  its  superiority,  but  by  a  regis- 
ter of  its  effects,  to  furnish  data  from  which  any  one  may  draw  con- 
clusions satisfactory  to  himself. 

My  room,  which  is  used  both  as  a  study  and  a  sleeping  room,  is  about 
eighteen  feet  square.  The  house  is  situated  on  elevated  ground,  be- 
tween nine  and  ten  miles  from  Philadelphia,  on  the  Columbia  Railroad. 
The  stove,  or  furnace,  is  a  cylinder  or  Russia  sheet  iron,  lined  with 
£re  brick.  The  internal  diameter  is  eight  inches,  and  the  height  of  the 
cylinder  from  the  floor  is  two  feet  seven  inches.  It  stands  two  feet  nine 
inches  from  the  chimney,  the  pipe  passing  through  the  chimney  board 
of  a  small  fireplace.  The  stove  is  connected  laterally,  with  a  double  cyl- 
inder or  dram,  of  similar  sheet  iron,  into  which  the  draught  is  turned 
as  soon  as  the  fire  is  well  kindled*  by  closing  a  damper  in  the  pipe. 
This  drum  or  radiator,  together  with  the  pipe,  increases  the  area  of 
heated  surface,  in  addition  to  that  of  the  stove  or  furnace,  to  about 
^ghteen  square  feet.  The  thermometer  in  the  room  hangs  against  a 
partition  wall  at  the  distance  of  about  twelve  feet  from  the  stove,  and 
four  and  a  half  from  the  floor.  This  was  regularly  compared  (in  the  fol- 
lowing table)  with  a  thermometer  in  a  northern  exposure  on  the  outside 
of  the  house. 
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Average  temperature  during  the  31  days- 
Out  of  doorsy 

Morning  19-9 

Middaj  32.S 

Evening  25.5 

In  the  room, 

Morning  51. 

Midday  65.8 

Evening  66. 1 

Average  quantity  of  coal  consumed  perday»  21.42  lbs. 
Average  coal  consumed  per  day  during  the  last  nine  days,  when  the 
external  thermometer  was  nearly  at  the  freezing  point  every  morning^^ 
14.4  lbs. 

Average  consumption  the  first  22  days,  when  the  thermometer  was 
constantly  below  freezing,  24.2  lbs.  per  diem. 

It  thus  appears  that  estimating  the  stove  to  be  in  action  during  fiwe 
months,  or  150  days,  commencing  with  the  first  of  November,  and  end- 
ing with  the  last  of  April,  the  quantity  of  coal  required,  when  the  ex- 
ternal thermometer  averaged  20^  of  Farenheit,  would  be  3213  lbs.,  or 
less  than  a  ton  and  a  half;  that  if  the  range  of  the  thermometer  during 
the  winter  should  average  32^  (the  freezing  point)  the  quantity  reqviT^d 
would  be  less  than  a  ton|— that  the  weather  must  be  severely  cold    to 
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require  a  rate  of  cotnbuttioo  exceeding^  a  ton  and  a  half;— and  that  this 
quantity  wonld  be  sufficient  to  maintain  the  temperature  of  a  room  18 
feet  square,  at  60°  during  the  night,  and  at  66°  during  the  day. 

But  there  are  two  other  advantages  in  the  construction  which  Profes* 
sor  Olmsted  has  adopted.  Fint^  By  increasing  the  extent  of  heated 
surface,  so  as  to  prevent  the  iron  from  ever  becoming  so  hot  as  to  lose 
its  polish  by  oxidation,  and  thereby  not  only  to  become,  itself,  rapidly 
deteriorated,  but  also  greatly  to  injure  the  quality  of  the  air.  Seeondj 
The  cold  air  which  enters  the  room,  and  necessarily  forms  the  lower 
stratum,  flows  towards  the  stove,  and  ascending  in  the  open  and  h«ated 
cylinder  of  the  radiator,  forms  a  rising  column  of  warm  air,  which,  by 
its  diCPusion,  produces  a  mild,  summer  heat  throughout  the  chamber,  ren- 
dering unnecessary  the  evaporation  of  water  to  counteract  the  usual  de- 
leterious effects  of  a  hot  stove.  I  found,  on  one  occasion,  the  tempera- 
ture of  the  air  in  this  heated  column  to  be  150<>,  while  at  the  same  time 
the  thermometer,  with  its  bulb  resting  on  the  last  joint  of  the  stove  pipe, 
sunk  to  1 10°,  the  thermometer  in  the  room  being  then  70°,  and  outside 
of  the  house  36°.  Both  the  furnace  and  the  radiator  may  be  too  hot  to 
be  endured  by  the  hand,  while  the  end  of  the  pipe  remains  barely  warm. 

It  was  no  part  of  the  design  of  this  trial  to  lurnish  a  laboured  eulo- 
gium  of  the  particular  kind  of  stove  in  question.  There  may  be  other 
forms  which  would  produce  similar  results.  I  can  only  say  that  I  know 
of  none.  But  in  the  use  of  any  close  stove  for  burning  anthracite,  care 
must  be  taken,  by  a  due  regulation  of  the  draught,  to  prevent  the  escape 
into  the  room  of  the  gases  which  arise  from  combustion.  The  truth  is, 
that,  heat  a  room  as  we  may,  and  especially  a  bed  room,  the  air  must  be 
gradually  and  constantly  renovated  to  prevent  deterioration,  and  to  pre- 
serve it  in  a  state  perfectly  fit  for  free  and  healthful  respiration.  Hence 
the  great  importance  of  good  ventilation.  This,  in  the  case  above  de- 
scribed, was  effected  by  leaving  open,  as  occasion  required,  a  hole  made 
for  a  stove  pipe  near  the  ceiling,  and  opening  into  an  adjoining  flue  of 
the  chimney.  By  these  precautions  I  slept  constantly  in  the  room 
during  the  experiment,  with  the  door  shut,  without  any  inconvenience, 
except  having  to  rise  once  or  twice  to  open  the  ventilator,  when  it  had 
l)een  left  closed  on  going  to  bed.  Such  an  opening  into  a  chimney  can 
be  easily  regulated  by  a  sliding  valve,  and  ought  (unless  there  be  some 
equivalent)  to  form  an  appendage  to  every  close  sleeping  room. 


Prosrress  of  Physical  Science. 


Origin  of  JIdineral  Vein$. 
Extract  of  a  letter  firom  Robert  Were  Fox,  Esq.  to  J.  Gbiicox. 

Falmouth,  11  mo.  SOth,  1837. 
<*My  theoretical  views  relative  to  the  origin  of  mineral  veins,  have  deriv- 
ed strong  confirmation  from  some  of  my  subsequent  experiments,  one  of 
which  I  will  refer  to,  because  it  bears  on  the  symmetrical  structure  of  sedi* 
mentary  rocks.  On  exposing  clay  which  had  been  pulverised,  and  after- 
guards moistened  with  acidulated  water  and  worked  up  into  a  plastic  state, 
to  long  continued  voltaic  action,  it  assumed  the  laminated  appearance  of 
ol^y  slate. 
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Let  Oy  fr,  e,  rf,  represent  an  earthenware  TeaeeW  e  copper  pjiites^  and  /, 

a  plate  of  aoc,  cooneeted  bj  a  copper 
wire  e,  and  separated  by  a  wall  of  clay, 
a,  Cy  g,  A,  the  copper  and  zioc  cells  ha?- 
iog  been  filled  with  acidalated  water* 
An  apparatus  thus  prepared  was  set 
aside  for  some  months,  till  the  clay  h;id 
become  dry,  and  on  its  being  taken  out 
of  the  vessel,  it  separated  into  portions 
as  indicated  by  the  parting  line  a,  c,  efich 
portion  haying  iandnss  in  the  same  direc- 
tion,8hown  by  the  finer  llnes^so  as  to  give 
the  whole  mass  a  schistose  appearance. 
A  second  experiment  indicated  precisely 
the  same  phenoaiena. 

It  is  erident  that  the  divided  portions  of  clay  g  and  A,  were,  like  the 
Bietallic  bodies,  in  opposite  states  of  electricity,  and  one  of  them,  conse- 
qaentiy*  In  a  more  favoarable  state  than  the  other,  for  the  deposition  of  met- 
als &c.  from  their  solutions.  This  is  precisely  the  reason  which  1  have  ven- 
tured to  assign  for  metals  being  found  in  some  rocks,  in  preference  to  others, 
and  this  often  depending  more  on  ihe  posiiions  of  the  rocks,  or  strata,  with 
respect  to  each  other,  than  on  their  natures  merely;  the  numerous  lamina 
in  the  clay  also  show  that  a  series  of  pores  may  be  formed  in  earthy  matter, 
and  serve  to  explain  why  insulated  portions  of  metals,  copper  and  the  oxide 
of  that  metal,  for  instance,  occur  in  masses  of  clay  which  have  been  long 
submitted  to  voltaic  action  after  they  have  been  moistened  with  a  solution 
of  the  sulphate  of  copper. 

The  experiments  1  have  referred  to,  seem  to  bear  directly  on  the  cause 
of  the  lamination  and  structure  of  rocks,  and  we  may  perhaps  be  enabled  to 
infer  from  their  lamina,  the  direction  In  which  the  electricity  has  principally 
acted  upon  them,  its  influence  having  apparently  been  greater  on  the  more 
heterogeneous  sedimentary  rocks,  than  on  the  more  homogeneous  ones,  in 
which  molecular  attraction  seems  to  have  predominated. 

I  send  a  polytechnic  report  for  1834,  containing  a  description  of  my  dip- 
ping needle,  although  some  improvements  have  been  made  since  this  account 
was  published. 

This  instrument  has  been  used  by  Lieut  Burnett,  at  sea,  on  his  voyage 
with  Sir  John  Franklin,  to  Van  Dieman's  Land;  the  results  thus  obtained,  are 
highly  interesting,  and  be  has  sent  a  very  satisfactory  report  of  its  perfor- 
mance. 

I  have  also  received  most  favorable  and  unqualified  reports,  of  a  similar 
instrument  sent  on  Capt.  Backus  expedition  towards  the  N.  W  passage;  and 
of  another  which  accompanied  Colonel  Chesney  on  the  Euphrates. 

I  meniion  these  facts  as  they  may  induce  one  of  your  Institutions  to  have 
one  of  these  instruments. 

They  are  made  by  Thos.  Jordan  of  this  town,  who  has  supplied  the  ad- 
miraiity  and  ordnance  Boards  with  them  for  observations  at  sea,  aad  on 
land,  and  1  believe  that  no  one  in  England  makes  them  so  well,  or  at  so 
cheap  a  rate,  his  price  is  from  J914  14«  to  £30,  according  to  circumstaDces; 
the  lower  priced  ones  are  not  calculated  for  observations  on  the  magnetic 
variations,  but  will  answer  perfectly  for  the  dip  and  intensity .^^ 
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Notice  of  three  qtedmene  of  Oamei.    By  Thomas  Eldrr,  Jr. 

1st.  Metanite.'^Tht  chief  localities  of  tlie  black  garnety  or  melanite, 
hitherto  known,  have  been  Vesuvius,  where  it  is  imbedded  in  lava,  and 
near  Rome.  Specimens  of  the  same  have  lately  been  found  on  the 
Round  Top  mountain,  about  a  quarter  of  a  mile  N.  £•  of  Hummels* 
town,  Dauphin  county,  Pa.,  in  a  trappean  rock  belonging  to  the  range 
of  the  Conewago  hills.  The  crystals  are  very  distinct,  presenting  the 
usual  dodecahedral  form  of  garnet,  with  their  edges  sometimes  replaced 
by  a  plane,  and  are  therefore  a  combination  of  the  dodecahedron  with  the 
icosatetrahedron.  They  are  generally  of  a  rich  velvet  black  colour, 
opake,  and  with  a  resplendent  lustre;  a  few,  however,  are  greenish  brown' 
and  translucent  on  the  edges.  The  irregularities  of  their  cleavage  dis- 
tinguish them  from  other  varieties  of  garnet. 

2d.  Cinnamon  Stone. — This  beautiful  mineral  from  Ceylon,  has  long 
been  known  and  classed  with  the  garnet  from  its  chemical  composition, 
its  crystalline  form  having  never  been  observed.  I  lately  saw  a  speci- 
inen  obtained  from  Mr.  Nuttall,  found  on  the  line  between  New  Jersey 
and  New  York,  which  is  well  worthy  of  particular  notice,  in  conse- 
quence of  its  form.  The  crystals  are  remarkably  distinct,  with  the  bril- 
liant surfaces  and  sharp  edges  of  the  dodecahedron,  which  in  most  cases 
are  replaced  by  planes,  and  in  a  few  instances  the  edges  of  this  new 
plane  are  replaced  by  minute  faces.  They  present^  therefore,  a  combi- 
nation of  the  dodecahedron  and  icosatetrahedron,  with  small  planes  of  the 
hexaicositetrahedron.  The  lustre  is  more  brilliant  than  that  of  the  pre- 
cious  garnet,  and  the  colour  much  lighter  than  the  cinnamon  stone  from 
Ceylon,  while  the  well  formed  crystals  are  nearly  transparent.  Experi- 
ments by  the  blowpipe  prove  that  the  quantity  of  iron  present  is  smaller 
than  is  found  in  any  other  variety  of  garnet,  excepting  the  Grossular. 

3d.  Oolophonite. — This  mineral  is  generally  found  in  the  form  of  irre- 
gular coarse  grains,  aggregated  together;  but  I  lately  saw  a  specimen, 
distinctly  crystalized  and  presenting  an  unusual  combination.  It  has 
the  form  of  trapezoidal  garnet,  (icositetrahedron,)  but  where  the  faces  of 
the  dodecahedron  should  appear,  may  be  observed  a  low  four  sided  pyra- 
mid, which  would  make  a  solid  of  13  X  4  a«  48  planes.  It  is  therefore 
a  combination  of  the  icositetrahedron  with  the  hexaicositetrahedron,  and 
without  a  single  plane  of  the  dodecahedron,— a  combination  of  very  rare 
occurrence,  excepting  in  the  diamond. 

Philadelphia,  January  27,  1838. 

Melanites  rivaling  in  beauty  those  of  Frascati,  have  been  found  at 
Franklin,  New  Jersey.  They  have  also  been  found  at  Germantown.  An 
analysis  of  the  Franklin  Melanite  was  made  by  Henry  Seybert,  and 
published  in  Silliman's  Journal,  Vol.  VIII,  p.  300.  G. 


Franklin  Institute. 


Committee  on  Science  and  the  Arte. 

At  a  stated  meeting  of  the  committee  on  Science  and  the  ArtS|held  April 
I5ih,  1837,  a  circular  letter  from  the  Hon.  Levi  Woodbury,  Secreury 
Voi^  XXi^No.  4.— Apwl  1838.  22 

Digitized  byVjOOQlC 


354  FrafikUn  IhuUtute. 

of  the  Treasury,  was  received*  proposing  inquiries  on  the  subject  of  a 
system  of  Telegraphs  for  the  United  States,  and 

At  a  special  meeting  held  on  the  18th  of  the  same  month,  the  follow- 
ing report  was  read  and  adopted. 

Report  an  Ttiegraphafor  the  United  States. 

The  committee  on  Science  and  the  Arts,  constituted  by  the  Franklin 
Institute  of  the  State  of  Pennsylvania,  for  the  promotion  of  the  Me- 
chanic arts,  to  whom  was  referred  the  communication  of  the  Secreta- 
ry of  the  Treasury  on  the  subject  of  telegraphs,  think  it  would  be  pre- 
mature, if  not  impracticable,  to  enter,  at  present,  into  minute  details 
as  to  the  matter  referred  to  them,  and  judge  that  the  Institute  would 
fulfil  the  wishes  of  the  Secretary  more  effectually  by  making  to  him  an 
early  communication  of  their  general  views,  and  leaving  to  a  future  cor- 
respondence any  further  developments  that  may  be  required  of  them. 
It  is  under  this  impression  that  the  committee  have  hastened  to  pre- 
pare the  following  report: 

I.  Find  of  Telegraphs. — The  ample  details  given  in  Rees's  Cyclopedia 
and  other  works  as  to  the  different  schemes  employed  or  proposed  for 
telegraphs,  render  a  description  by  the  committee  unnecessary.  Only 
one  of  these  telegraphs  seems  to  have  stood  the  test  of  long  experience: 
it  is  that  invented  by  Chappe,  and  employed  in  France  since  the  year 
1793.  It  is  composed  of  three  arms:  one  about  eight  feet  long,  mov- 
able around  its  middle  point;  and  two  of  half  the  length,  attached  by 
their  ends  to  the  ends  of  the  first,  and  also  movable;  the  movements 
being  communicated,  from  within  the  building,  by  cords  and  pullies. 
This  telegraph  is  capable  of  giving  one  hundred  distinct  signals.  It 
is  believed,  however, to  be  unnecessarily  complicated,  and  has  the  disad* 
vantage  of  not  being  suited  for  night  signals. 

The  committee  are,  therefore,  disposed  to  recommend  a  much  more 
simple  instrument,  nearly  similar  to  one  lately  introduced  by  M.  Cha- 
teau, in  a  line  of  telegraphs  which  the  Russian  Government  is  erecting 
between  Petersburg  and  Warsaw,  and  which  is  described  in  a  late  num- 
ber of  the  Petersburg  Transactions,  by  M.  Parrot,  together  with  a  scheme 
of  his  own,  almost  identical  with  it,  on  which  he  had  made  successful  ex* 
perlments  many  years  before. 

This  proposed  telegraph  consists  of  a  single  arm,  or  indicator^  which 
should  be  about  nine  feet  long  and  one  foot  wide,  with  a  cross-piece  ac 
one  end,  about  three  feet  long  and  one  wide;  the  whole  arm  being  mov- 
able about  an  axis  at  its  centre.  The  arms  are  formed  like  Venetian 
shutters,  and  are  painted  a  dead  black:  the  apparatus  and  fixtures  about 
it  being  white. 

The  movements  may  be  communicated  with  ease  and  certainty,  either 
by  an  endless  chain  passing  over  a  wheel  on  the  axis,  and  a  wheel  in 
the  building;  or  by  bevil  wheels  on  the  axis,  and  on  a  vertical  bar  pas- 
sing from  the  building;  or  by  a  cog-wheel  on  the  axis,  and  an  endless 
screw  on  a  vertical  bar. 

For  night  signals,  three  lamps  are  used:  one  swinging  beyond  the  end 
of  the  arm$  the  other  two  beyond  the  ends  of  the  cross-pieces. 

3.  T%e  Signal8.-^The  signals  are  given  by  the  different  positions  of 
the  arm  of  the  telegraph.  M.  Chateau  used  only  eight,  but  M.  Parrot, 
by  experiments  ip  which  the  Emperor  Alexander  was  an  observer,  de* 
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monBtrated  that  tweWe  positions,  distant  30<»  apart,  coald  be  readily  dis- 
tinguished. Bf  an  appendage  (frhich  will  l>e  proposed^  to  the  tele- 
scope, all  doubt  on  this  subject  will  be  removed. 

Now  it  is  beliered  that  twelve  fixed  signals,  together  with  those 
which  may  be  given  by  certain  motions  of  the  arm,  are  abundantly  suf- 
ficient for  all  telegraphic  communications,  whether  alphabetical  or  nu- 
merical. 

For  this  purpose,  let  the  twelve  different  positions  represent  the  fol- 
lowing numbers  and  letters: 


1 

,    2 

3 

4 

5 

6 

r 

8 

9 

10 

U 

12 

a 

b 

e 

d 
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/ 

g 

• 

1 

/ 

m 

0 

» 

P 

k 

t 

V 

• 

J 

y 

r 

n 

u 

X 

ph 

!k 

th 

w 
wh 

z 

The  hj  being  only  an  aspirate,  is  omitted. 

To  indicate  the  separation  of  words,  the  arm  may  be  vibrated  twice^ 
aaroely,  one  space  (30^)  to  the  right,  and  one  to  the  lefc  of  the  signal, 
and  then  carried  to  the  first  letter  of  the  following  word.  To  repeat  a 
letter,  the  ar(n  may  be  turned  a  space  to  the  right,  and  then  immedi- 
ately brought  back  to  the  first  position.  To  indicate  that  signals  of 
numbers  are  to  be  given,  the  arm  may  be  turned  to  the  right,  en- 
tirely round,  and  as  much  farther  as  may  be  necessary  to  carry  it  to 
the  position  10,  which  is  the  0  of  numerical  signals.  To  separate  num- 
bers, the  same  sign  may  be  used  as  for  separating  words.  To  indicate 
that  the  signals  of  numbers  are  completed,  the  arm  may  be  made  to  re- 
volve entirely  round  to  the  left.  When  a  wrong  signal  is  given,  the 
fact  may  be  indicated  by  moving  the  arm  backward  and  forward  once,  a 
distance  of  90^,  8cc« 

Suppose,  now,  the  following  signals  to  be  seen  and  noted  down. 

4,  5^5,  10,  10,  5,  10,  8—1,  12—9,  1,  10,  4,  5,  4—1,  4—2,  1,  9,  4,  8, 
10,  11,9,  5—6,  8,  4— 017,000c— 10,  6,  10. 

Taking  the  upper  letters  of  the  key,  the  despatch  would  be  as  fol- 
lows: 

De  emmemi  as  lamded  ad  Baldimole,  fid  17,000  mem; 

Of  which  the  true  reading  may  be  seen,  even  without  the  further  aid 
of  the  key,  to  be  this: 

The  enemy  has  landed  at  Baltimore  with  17,000  men. 

To  prevent  the  discovery  of  the  key,  it  may,  when  secrecy  is  impor- 
tant, be  , changed  from  time  to  time,  without  difficulty  or  inconvenience, 
since  it  is  only  at  the  extreme  stations  that  it  need  be  known. 

If  the  system  of  signals,  by  a  telegraphic  vocabulary,  be  found  most 
desirable,  it  will  only  be  necessary  to  use  the  telegraph  to  indicate  the 
numbers  corresponding  to  the  words  in  the  vocabulary.  In  this  way,  if 
the  ordinary  decimal  notation  be  employed,  999  words  may  be  indicated 
without  any  one  requiring  more  than  three  signals,  9,999  without  more 
than  four.  But  if  the  duodecimal  notation  be  used,  1,463  words  may 
be  iodicated  without  exceeding  three  signals  for  each,  and  16,104  with- 
out exceeding  four. 

5.  TAe  tdtKopee, — ^For  the  telescopes  to  be  used,  M.  Parrot  recom- 
mends an  achromatic  object-glass  of  3  inches  diameter  and  3  feet  fo* 
cal  distance,  and  a  double  concave  eye-glass  of  an  inch  and  a  half  foca 
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dittancc  This  is«  in  fact,  a  Galilean  telescope,  of  the  simplest  con- 
structiottf  and  will  have  a  roagnifyiD^  power  of  30.  The  inconvenience 
of  a  very  small  field  of  view  is  of  no  consequence  in  this  case;  and  the 
property  of  giving  an  erect  image,  with  but  two  glasses^  is  perhaps  of 
some  importance. 

Still  the  committee  are  disposed  to  give  the  preference  to  the  com- 
mon astronomical  telescope,  which  has  only  the  inconvenience  (if  it  be 
one)  of  inverting  the  image,  and  which  allows  the  use  of  an  appendage 
deemed  to  be  of  some  importance.  This  is  a  set  of  cross-hairs  placed 
at  the  focus  of  the  eye-glass,  to  correspond  with  the  twelve  positions  of 
the  arm  of  the  telegraph,  and  thus  pointing  them  out  without  the  possi- 
bility of  mistake.  The  true  numbers^  corresponding  to  the  positions  as 
seen  in  the  telescope,  may  be  marked  on  a  diagram  placed  before  the 
observer}  no  that,  in  calling  them  out,  he  will  not  be  exposed  to  any  mis- 
take in  consequence  of  the  inversion  of  the  image  by  the  telescope,  or 
by  the  back  and  front  view  of  the  telegraph. 

The  telescope,  being  fixed  in  its  position,  will  be,  of  course,  without 
the  ordinary  arrangements  for  motion.  It  should  be  placed  entirely 
within  the  building;  its  object  end  being  inserted  into  a  hollow  cylinder 
of  wood  passing  through  the  wall,  and  painted  black  on  che  inside,  so 
that  all  stray  light  may  be  kept  from  entering  into  the  telescopes,  and 
distracting  the  view  of  the  observer. 

It  is  scarcely  necessary  to  add  that  there  must  be  two  telescopes  at 
each  station. 

4.  DUtanee  of  ielegraphS'-^Tht  mean  distance  of  the  French  tele* 
graphs  is  two  leagues,  or  six  miles.  In  the  experiments  made  by  Par- 
rot, and  in  which  the  image  was  very  distinct,  the  distance  was  ten 
wersts,  or  about  7i  miles.  The  distance  must  be>  in  some  measure, 
determined  by  the  suitableness  of  the  stations  in  other  respects; 
but  the  maximum  should  not  probably  exceed  7i  miles,  or  the  mean, 
six. 

In  selecting  the  stations,  care  must  be  taken  that  there  be  no  consid- 
erable deviation  from  the  front  view  of  the  telegraph  on  either  side; 
and  that  it  may  be  seen,  from  the  adjacent  stations,  projecting  against 
the  sky. 

5.*— 7%«  time  of  tignal8.^^\n  the  French  telegraph,  the  time  required 
for  each  signal  is  estimated  at  20  seconds;  but  it  is  believed  that  the 
simple  signals  of  the  proposed  telegraph  can  be  made  and  repeated 
much  more  rapidly;  each  signal  in  the  former  requiring  three  move- 
ments, in  the  latter  only  one.  Far  greater  attention,  morever,  is  ne- 
cessary in  the  French  telegraph,  to  see  what  is  the  true  signal  made; 
and  this  also  requires  time. 

M.  Parrot,  from  his  experiments,  estimates  that  it  will  require  three 
seconds  to  see  with  certainty,  and  to  dictate  a  signal  made;  three  seconds 
to  repeat  it;  and  three  to  remain  till  it  be  repeated  at  the  next  station: 
in  all,  nine  seconds— say  ten—for  each  signal. 

A  line  of  telegraphs  from  New  York  to  Washington  would  require 
about  40  stations;  hence  a  signal  made  at  New  York  would  be  repeated 
at  Washington  at  the  end  of  400  seconds,  or  6f  minutes.  A  despatch 
of  100  signals  would  require  1,000  seconds,  or  16|  minutes  at  the  first 
telegraph,  and  would  be  communicated  to  the  last  at  the  end  of  1,400 
seconds,  or  33  ^  minutes. 
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6.  Telegraph  ^«M»f^««— On  the  line  of  telegraphs  the  buildiogs  majr 
be  of  wood,  about  33  feet  square,  two  stories  high,  and  with  a  roof  in 
the  form  of  a  quadrangular  pyramidy  surmounted  hj  a  small  platform. 
In  such  a  building  it  is  judged  that  the  arrangements  for  the  telegraph, 
and  for  the  necessary  accommodation  of  the  operators,  may  be  made. 
In  the  cities,  the  telegraph  must  be  placed  on  the  top  of  some  suitable 
building  of  considerable  height. 

7.  Men  and  offieers.'^ln  urgent  cases,  three  persons  ought  to  be  em- 
ployed at  each  telegraph  while  it  is  in  operation;  one  at  each  telescope, 
and  one  to  make  the  signals.  The  observers  may  easily  record  the 
signals  as  they  see  them^— if,  indeed,  this  be  necessary.  In  ordinary 
cases,  two  operators,  or  even  one,  will  be  sufficient;  but  as  a  lookout 
should  be  kept  constantly,  both  day  and  night,  less  than  three  persons 
ought  not  to  be  employed  at  each  station. 

At  each  principal  station  there  should  be  a  secretary.  Every  ten  sta- 
tions should  have  a  superintendent;  and,  if  the  system  be  considerably 
extended,  there  should  be  a  director-general  to  take  charge  of  the  whole 
business,  with  book  keepers  and  clerks  to  assist  him. 

8.  Eeiimaie  ^eot/,^— Although  the  committee  cannot  pretend  to  ac- 
curacy in  their  estimates  of  the  cost  of  establishing  and  maintaining  a 
line  of  telegraphs,  they  have  thought  that  even  an  imperfect  approxima- 
tion might  be  deemed  of  some  interest  and  importance,  and  they  have 
accordingly  prepared  the  following: 

jit  each  station  on  the  line* 


8  1)400 


500 
contingencies  •  -  -  -  -  loo 


Cost  of  ground  for  the  building  and  enclosures 
«*         building 
•*         necessary  fomiture 
^^         well  and  pump 

$     100 

.       1,000 

300 

100 

Cost  of  telegraph  and  fixtures 
**         two  telescopes 

«*         clock                   -               -               . 
*<         transportation  and  putting  up 

8  300 

100 

20 

80 

Tioi^ljiret  coat  ---..-         88,000 

Annual  expenses  o^  each  station  on  the  line. 

Salaries  of  the  operators,  which  may  be  a  man  and 

his  family  -  -  -  -  -  1,000 

Fuel        -  .  .  -  -  •  -      50 

Oil        -  .....  50 

Contingencies  and  repairs        ....     300 

— •      8  1,300 


33* 
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Jlnnual  esq^e9i$e$fMr  offieertj  ^e. 

Salary  of  Director-General  .  •  . 

each  Superintendent  •  -  1,000 

Horse  and  traveling  expenses,  extra  300 

Secretary  at  principal  station 


3.500 


1,300 
1,000 

8  4,800 


Ssiimaief^r  a  line  ft&m  NtwVwh  to  Wiuhmgion. 


36  telegraphs,  at  83«000  each 
4  city  telegraphs,  at  Ss^OOO 

-Contingencies,  and  general  superintendence  of  erec- 
tions -  •  -  - 

Total  prime  cost 

Annual  charge  of  40  telegraphs,  at  9 1,300  each 
Five  superintendents,  viz:  two  between  New  York 
and  Philadelphia:  two  between  Philadelphia  and 
Baltimore;  one  between  Baltimore  and  Washing- 
ton ---••. 
Four  Secretaries  at  the  four  cities 

Total  annual  cost 


72,000 
20,000 


52,000 


6,500 
-     4,000 


S  62,500 


9.  Seketum  oflinei  of  TtUgrapfL-^The  lines  of  most  obvious  necessi- 
ty are  those  from  the  bays,  along  the  rivers,  to  the  great  cities.  As^  a 
general  line,  one  from  New  York  to  Washington  would  be  of  great  in- 
terest and  importance.  If  found  successful,  lines  might  be  afterwards 
extended  to  other  great  points. 

For  the  lopation  of  the  stations,  it  would  seem  particularly  suitable  to 
employ  the  services  of  the  corps  of  topographical  engineers. 

10.  Experimental  ttUgraphi.'^ln  conclusion,  the  committee  would  re- 
spectfully suggest  to  the  Secretary  of  the  Treasury  to  consider  the  pro- 
priety of  causing  two  telegraphs  to  be  erected,  in  which  careful  experi- 
ments may  be  made  on  all  the  points  that  bear  upon  the  general  ques- 
tion submitted  to  him  by  the  House  of  Representatives;  and  the  servi- 
ces of  the  committee,  in  erecting  the  telegraphs  and  conducting^  the  ex- 
periments are  hereby  offered  to  him,  should  he  think  proper,  and  feel 
himself  authorized'  to  act  upon  this  suggestion. 

By  order  of  the  committee, 

WiLUAM  Haxiltoit,  Aciuoty. 
Philadelphia,  April  18th,  1837. 
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148.  For  a  Rotary  Press  for  pressing  Woolen  and  Cotton  Goods; 
Moses  Bayley,  Salisbury,  Essex  county,  Massachusetts,  July  5. 

A  cast  iron  steam  box  is  to  be  made,  the  upper  side  of  which  is  to  be 
concave  from  end  to  end,  so  as  to  receive  a  cylinder,  between  which  and 
tlie  box  the  pressing  is  to  be  effected*  The  length  of  the  box  must  be 
equal  to  the  width  of  the  cloth  to  be  pressed.  The  cylinder,  adapted  to 
the  concave,  is  made  to  fit  it  exactly  by  a  covering  of  cloth;  a  roller  to 
receive  the  cloth  as  it  is  pressed,  by  passing  between  the  cylinder  and 
concave,  lies  upon,  and  extends  along  said  cylinder.  When  hot  pre»- 
aing  is  to  be  effected,  steam  is  let  into  the  steam  box,  the  cylinder  turned 
by  proper  gearing,  and  the  cloth  passed  through,  and  rolled  up,  as  in- 
dicated. 

Claim. — ^  What  I  claim  as  my  invention  in  the  within  described  ap- 
paratus for  pressing  cloth,  is  the  using  of  a  metallic  box  so  formed  as 
that  a  pressing  roller  may  be  made  to  revolve  within  a  concave  extend- 
ing along  itt  and  into  which  box,  steam  or  other  heated  material  may  be 
admitted  when  required;  the  whole  constructed  for  the  pressing  of 
cloth,  either  hot  or  cold,  substantially  in  the  manner  herein  set  forth*'* 

140.  For  a  machine  for  Thinning  Cotton  in  the  Rows  whilst  Orow^ 
ing;  John  Weaver,  city  of  Washington,  July  5. 

This  machine  is  nearly  identical  with  one  for  the  same  purpose,  pa- 
tented by  Jordan  Catling,  on  the  nineteentbof  June,  1835,  and  noticed 
at  page  50,  Vol.  XVII.  The  slight  difference  consists  in  a  revolving 
barrow,  which  it  is  not  necessary  to  describe  particularly,  and  to  which 
the  claim  is  limited. 


150.  For  a  Pistol  Knife,  or  Cutlas;  George  Elgin,  New  York^ 
July  5. 

The  blade  of  the  knife,  or  cutlas,  extends  back  on  the  lower  side  of 
the  pistol  barrel,  to  which  it  is  firmly  attached,  and  it  extends  forward 
of  the  barrel,  to  any  required  distance,  its  back  still  being  in  a  line  with 
the  lower  side  of  the  barrel,  so  as  to  be  entirely  out  of  the  way  when  the 
pistol  is  fired.  The  claim  is  to  the  combining  of  the  pistol  and  blade 
in  the  manner  described. 


151.  For  an  improvement  on  the  •dxle  and  Thorough  Box  for  Car- 
riages of  various  descriptions;  William  Slicer,  Baltimore,  July  5. 

The  particular  arrangement  of  the  respective  parts  of  the  box  and 
axle  would  require  a  drawing  for  their  explanation.  The  claims  are  to 
**  the  extension  or  projection  of  the  box  back  of  the  hub,  by  which  I  use 
an  axle  with  an  arm  and  box  of  extra  length.  The  outer  form  of  the 
box,  being  constructed  with  a  large  flanch,  or  collar,  against  which  the 
hub  is  firmly  fixed  by  a  nut  on  the  small  or  outer  end  of  the  box,  and 
agMost  the  outer  end  of  the  hub.  The  method  (^  fastening  the  box  in 
the  hub  by  a  nut,  coupling,  or  other  fastening,  on  the  outer  or  small 
end  c^  the -box*    Using  the  outer  end  of  the  box,  by  stopping  it  with  a 
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screw  or  otherwiie  for  the  point  of  bearing,  to  prevent  the  wheel  from 
running  too  far  back  on  the  axletree.  The  use  of  this  or  any  other 
form  of  axletree*  without  collar,  washer,  shoulder,  or  other  bearing, 
except  the  point  of  the  axle.  The  use  of  this  conical  or  pointed  axle 
without  a  nut  or  linch-pin,  or  other  fastening  on  its  outer  end. 

152.  For  an  improvment  in  the  System  of  Cutting  Odrments;  An- 
drew Wiswell,  Eieter,  Rockingham  county,  New  Hampshire,  July  11. 

The  illustrations  of  this  sys^m  extend  through  six  sheets  of  draw- 
ings, which,  as  we  have  not  taken  the  trouble  to  understand,  we  cannot 
explain. 

153.  For  a  Tobacco  Press;  James  T.  Bowman,  Pattonsburg,  Bote- 
tourt county,  Virginia,  July  6. 

The  follower  of  this  press  is  brought  down  by  a  screw  in  the  usual 
manner,  and  the  pressing  is  effected  in  a  number  of  cells,  or  separate 
compartments,  divided  from  each  other  by  sliding  partitions.  The 
pound,  or  other  rolls,  to  be  pressed,  are  put  into  the  cells,  each  with  a 
separate  block  upon  which  the  follower  is  to  act.  There  is  a  contri- 
vance for  elevating  the  tobacco  in  the  cells,  and  the  sliding  partitions, 
simultaneously,  by  means  of  a  lever  beneath  them.  The  claim  is  to  the 
*^  press  for  pressing  tobacco,  made  and  operating  substantially  in  the 
manner  of  that  herein  described;  that  is  to  say,  having  sliding  parti- 
tions  which  can  be  raised  so  as  to  form  separate  cells  for  the  reception 
of  tobacco,  and  withdrawn  for  its  removal  after  it  has  been  pressed.*' 

154.  For  a  machine  for  Spreading  Lime,  Jtshes,  and  other  kinds 
of  Manure;  Francis  H.  Smith,  Baltimore,  July  5. 

The  material  to  be  spread  is  put  into  a  cart,  the  bottom  part  of  which, 
about  a  foot  in  the  rear  of  the  axle,  is  formed  into  a  hopper,  within 
which  two  rollers,  reaching  from  side  to  side,  revolve  by  means  of  cog* 
gearing  moved  by  a  driving  cog  wheel  upon  one  of  the  hubs.  The 
rollers  are  to  be  of  iron,  and  one  of  them  is  to  be  fluted,  or  armed  with 
protuberances  projecting  out  about  three-fourths  of  an  inch;  the  other 
may  be  smooth:  one  of  the  rollers  is  borne  up  by  a  spring,  which  is 
very  strong,  but  will  give  way  should  a  stone  too  hard  to  be  crushed  pass 
between  the  rollers.  The  claim  is  to  the  combination  of  the  two  re- 
volving cylinders,  with  the  spring  to  admit  of  their  receding*  The  ap- 
plication of  the  cog  gearing  as  described,  and  the  mode  of  regulating 
the  velocity  by  different  pairs  of  wheels  fitting  on  the  same  centres. 

155.  For  improvements  in  the  P/(Otf/^A;  Samuel  Hartpence  and  John 
D.  Bowne,  Kingwood,  Hunterdon  county,  New  Jersey,  July  5. 

We  have  repeatedly  remarked  that  after  the  numerous  patents  for 
ploughs,  amounting,  in  this  country  only,  to  upwards  of  two  hundred, 
individual  improvement  of  a  striking  character  ought  not  to  be  looked 
fori  but  still,  those  acquainted  with  the  progress  of  improvement  in 
this  instrument  are  well  aware  that  our  ploughs  are  better  in  many  re- 
spects than  they  were  ten  years  ago. 

,  The  claim  is  all  that  we  shall  offer  in  relationship  to  the  plough  men- 
tioned at  the  head  of  this  article;  and,  indeed,  is  as  much  as  is  usually 
necessary.  It  is  to  ^'  the  manner  of  constructing  the  cutter  with  a  screw 
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bolt  above,  passing  throug;b  the  beam;  and  a  holdfast,  or  clip,  below, 
passing  through  the  piece  forming  the  share  and  point,  made  in  the 
manner  set  forth,  and  holding  the  whole  together  substantially  as  de- 
scribed. Also  the  placing  of  a  roller  upon  the  rounded  part  aboye  the 
cutter,  for  the  purpose  of  preventing  the  clogging  of  the  plougii." 

156.  For  a  Plough;  John  C.  Smith,  KiDgwood,  Hunterdon  county, 
New  Jersey,  July  11. 

The  claim  in  this  plough  is  to  the  ^*  making  the  share  of  a  rhom- 
boidal  figure,  beveled  and  brought  to  a  cutting  edge  on  two  of  its  ends, 
so  that  when  one  edge  wears  away  it  can  be  reversed,  or  turned  end  for 
end,  being  secured  to  the  sheath  by  two  screws  near  the  centre. ^^ 

157.  For  a  Machine  for  Hatcheling  Hemp^  ^c;  Phineas  G.  and 
Gabriel  Rice,  Danville,  Mercer  county,  Kentucky,  July  11. 

A  large  cylinder  set  with  teeth  has  four,  or  any  other  convenient  num- 
ber,  of  slats,  supported  above  its  upper  side,  and  set  with  teeth  pointing 
towards  the  cylinder.  A  doffing  cylinder,  set  with  card  teeth,  removes 
the  tow  from  the  main  cylinder,  and  it  is  carried  off  from  the  doffer  be- 
tween suitable  rollers.  The  hemp  to  be  hatcheled  is  fed  by  hand  on  a 
board  whence  it  passes  between  feed  rollers,  and  is  hatcheled  between 
the  toothed  cylinder  and  slats;  the  unhatcheled  end  being  held  in  the 
hand.  When  it  has  been  operated  upon  sufficiently,  the  motion  of  the 
feed  rollers  is  reversed  by  the  aid  of  a  lever  which  acts  upon  a  band 
and  pullies  in  a  way  to  produce  this  effect;  the  hatcheled  part  is  thus 
withdrawn,  the  motion  again  reversed,  and  the  other  end  of  the  hemp 
passed  in. 

It  will  be  perceived  that  this  machine  offers  but  little  novelty,  and  the 
claim  is,  therefore,  very  limited,  embracing  only  ^  the  reversing  motion 
given  to  the  feeding  rollers,  for  the  purpose  set  forth,  in  combination 
with  a  machine  for  hatcheling,  the  parts  of  which  are  constructed,  ar» 
ranged,  and  combined  substantially  in  the  manner  described.'* 


158.  For  a  Combination  Spring  and  Bolt  Sash  Fastening;  Philip 
F.  Hazard,  Philadelphia,  July  11. 

The  sash  fastening  described  in  the  specification  of  this  patent  resem- 
bles very  closely  such  as  have  been  heretofore  employed,  the  main  no- 
velty consisting  in  the  employment  of  a  spring  sash  fastening  on  one 
side  of  the  frame,  and  a  permanent  bolt  on  the  other;  the  former  of  which 
serves  to  retain  the  sash  at  any  height  to  which  it  may  be  raised,  and 
the  latter  to  secure  it  in  its  place  when  it  is  down.  Several  modifica- 
tions of  the  plan  proposed  are  mentioned,  which  it  would  not  be  inter- 
esting to  detail.  The  claim  is  confined  to  the  combination  of  the  spring 
and  permanent  bolts. 

159.  For  an  Apparatus  for  Colouring  Maps;  Lucius  Stebbins, 
Hartford,  Hartford  county,  Connecticut,  July  11. 

The  claim  is  ^  to  the  printing  the  colours  upon  maps  by  means^  of 
separate  stamps,  the  surfaces  of  which  are  covered  with  some  yielding 
and  absorbent  material,  and  which  are  cut  into  the  form  of  the  various 
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diyisions  to  be  coloared,  and  are  supplied  with  colouring  matter,  and 
forced  against  the  map,  in  the  manner  set  forth." 

A  table  is  made,  the  top  of  which  should  be  of  metaU  and  as  large  as 
the  map  to  be  coloured.  This  is  divided  by  partitions  raised  from  it, 
into  celU,  or  troughs,  corresponding  with  the  outlines  of  the  divisions  on 
the  map.  Each  of  these  troughs  contains  the  proper  colouring  matter, 
and  a  plate  fitting  it,  and  covered  with  cloth  to  absorb  the  colour. 
These  plates  can  be  raised  simultaneously  by  a  press  acting  upon  stems 
descending  from  their  under  sides,  the  map  being  placed  above  and  sus- 
tained by  suitable  means.  The  plan  is  intended  in  particular  for  school 
atlases. 


160.  For  improvements  in  the  •^pparaius^or  Machinery ^  employed 
in  the  Manufacture  of  White  Lead,  or  Carbonate  of  Lead;  Charles 
Ripley,  Saugerties,  Ulster  county,  New  York,  July  11. 

The  patentee  states  that  '*the  general  principle  upon  which  he  pro« 
ceeds  to  produce  white  lead,  or  carbonate  of  lead,  is  by  exposing  blue, 
or  metallic,  lead,  in  suitable  apartments,  or  chambers,  to  the  action  of 
the  vapour  of  vinegar,  or  acetic  acid,  to  carbonic  acid,  and  to  oxygen 
gas,  at  such  a  temperature  produced  by  steam,  as  shall  best  promote  . 
the  chemical  reaction  of  these  agents,  so  as  to  produce  the  substance  in 
question.*' 

The  claims  made  refer  to  the  particular  arrangement  of  the  gas  and 
steam  pipes,  and  the  mode  of  governing  the  supply  of  the  requisite 
agents  in  the  corroding  chambers)  all  which  is  fully  exemplified  by 
references  to  drawings. 

161.  For  improvements  in  the  A/acAtne /or  mou/^/m^  Candles;  Jo- 
seph H.  Tuck,  Nantucket,  Massachusetts,  July  11. 

^^  By  the  use  of  this  machine  it  is  intended  to  mould  a  number  of  can* 
dies  upon  continuous  wicks,  the  moulded  candles  being  drawn  from  the 
moulds  by  suitable  apparatus,  a  fresh  supply  of  wick  being  at  the  same 
time  drawn  into  the  moulds,  and  so  on  in  succession,  until  seven,  eight, 
or  any  other  convenient  number,  are  moulded  upon  each  wick,  which 
number  will  be  governed  by  the  height  of  the  machine,  after  which  the 
candles  are  to  be  separated  from  each  other."  The  particular  arrange- 
ment of  the  respective  parts  of  this  machine  is  fully  explained  and  re- 
presented. The  patentee  says,  "  I  do  not  claim  to  be  the  inventor  of 
stands  of  moulds,  nor  of  several  other  of  the  individual  parts  of  the  ma- 
chine described;  nor  do  I  claim  the  invention  of  simultaneously  drawing 
the  moulded  candles  from  their  moulds  by  means  of  a  rising  frame,  this 
having  been  previously  done,  but  in  a  manner  differing  essentially  from 
that  which  I  have  adopted.  But  what  I  do  claim  is  the  successive 
moulding  of  a  number  of  candles  upon  the  same  wick  without  the  ne- 
cessity of  separating  them  from  each  other  until  a  number  have  been 
moulded,  in  the  manner  herein  described.  1  also  claim  the  whole  ar- 
rangement of  what  I  have  denominated  the  sliding  shutters,  the  wick 
directors,  and  their  appendages,  operated  upon  by  sliding  frames  sub- 
stantially in  the  way  and  for  the  purpose  set  forth." 

162.  For  a  Serving  and  Worming  Mallei;  John  B,  Petival,  civil 
engineer,  Charleston,  South  Carolina,  Julj  11. 
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There  have  been  two  or  three  patents  for  apparatus  for  tenring  and 
worming  ropes  for  marine  purposes,  in  which  the  yam  to  be  employed 
is  wound  upon  a  reel,  or  bobbin,  separate  from  the  worming  mallet* 
That  which  forms  the  subject  of  the  present  patent  consists  of  a  mallet, 
the  head  of  which  is  hollow,  and  contains  the  bobbin  upon  which  the 
yarn  is  to  be  wound.  A  groove  is  made  along  the  mallet,  in  the  usual 
way,  to  receive  the  rope  which  is  to  be  served,  or  wormed. 

**  What  I  claim  as  constituting  my  invention,  is  the  making  the  head 
of  a  worming,  or  serving,  mallet,  hollow,  so  as  to  receive  and  contain  the 
bobbin,  or  bobbins,  upon  which  the  yarns  are  wound  which  are  to  be 
employed  in  the  process  of  worming, or  serving."  It  is  proposed  by  the 
patentee  to  make  the  head  of  the  mallet  of  metal,  which  will  leave  more 
room  in  the  interior,  and  it  may  be  made  lighter  than  those  of  wood. 

163.  For  an  improvement  in  the  Mode  oj  Hanging  or  Suspending 
a  Band  IVheel  in  those  horse  powers  in  which  the  band  is  conducted 
under  the  feet  of  the  horse;  Isaac  Straub,  Lewistown,  Mifflin  county, 
Pennsylvania,  July  11. 

The  claim  is  to  the  sustaining  the  band  wheel,  which  is  horizontal, 
by  means  of  necks  and  collars,  placed  above  the  wheel,  without  any 
step,  or  bearing,  below  it.  The  collars  are,  of  course,  attached  to  the 
frame  work  of  the  machine.  This  manner  of  fixing  such  wheels,  for 
aught  that  appears,  is  new,  but  we  do  not  see  the  particular  advantage 
to  be  derived  from  so  hanging  them  and  are  apprehensive  that  friction 
will  not  be  diminished,  or  permanence  promoted*  by  this  device. 

164.  For  improvements  in  the  machine  for  making  rivets  for  steam 
boilers;  and  for  other  purposes;  Levi  Severance,  Pittsburg,  Allegheny 
county,  Pennsylvania,  July  II. 

The  arrangement  of  the  gripping,  cutting  off,  and  heading,  parts  of 
this  machine  differs  from  those  which  have  preceded  it,  and  are  well 
contrived.  The  claims  are  limited  to  this  particular  manner  of  con- 
structing these  parts.  We  have  specimens  of  rivets,  both  of  iron  and 
of  copper  made  by  this  machine,  and  they  are  perfectly  well  formed* 
The  most  careful  among  the  boiler  makers,  however,  object  to  the  ma- 
chine-made rivets  for  iron  boilers,  on  the  ground  that  the  iron  ought 
to  be  of  a  welding  heat  for  each  individual  rivet,  when  made;  it  being, 
otherwise,  liable  to  split  in  riveting,  and  is  brittle  when  finished. 

165.  For  an  improvement  in  the  method,  or  art,  of  Carbonating  and 
Smelting  Iron  Ore;  Asa  Whitney,  Smithfield,  Orange  county,  New 
York,  July  17. 

*^I  build  within  the  stack  of  ablast  furnace,  a  cementing  chest,  or  tube, 
which  I  can  close  at  the  top,  and  which  has  an  aperture  in  the  bottom 
through  which  the  prepared  ore  descends  as  it  melts,  into  the  crucible  of 
the  furnace.  [  surround  the  said  cementing  tube,  or  chest,  by  spiral 
Hues  through  which  1  cause  the  heat  of  the  furnace  to  pass."  The  par* 
Ucular  manner  of  constructing  the  cementing  tube,  the  flues,  and  other 
appendages,  is  well  represented  in  the  drawings  accompanying  the 
patent* 

*«Having  good  fires  in  the  tubes  for  heating  the  air,  and  the  cement- 
ing  chest  nearly  fuU  of  charcoal^  or  coke,  which  is  burning  out,  or  slowly 
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passing  dovn  the  aperture  at  the  bottom,  into  the  centrey  or  confiuence 
of  the  three  currents  of  healed  air*  in  the  crucible,  I  begin  to  char||;e 
the  cementing  tube  with  such  proportions  of  ore  and  fluxes  as  may  be 
proper  for  smelting  and  promoting  good  separation  of  tjie  metal  from 
the  scoria,  with  just  as  much  carbon  as  may  be  necessary  for  carbonating 
the  same,  and  as  it  settles  down  I  continue  to  supply  more  at  the  top 
through  the  feed  box,  which  1  close  immediately  after  each  charge, 
until  the  cementing  chest  is  full,  or,  to  speak  more  correctly,  until  the 
•ore  and  fluxes  have  descended  to  the  aperture,  at  which  place  I  eipect 
the  ore  to  be  perfectly  carbonated,  and  that  it  will  smelt  easily  as  it  pas- 
ses into  the  crucible,  with  good  separation  of  the  metal  from  the  sco- 
ria; and  thus  continue  working  with  regular  seriatim  charges." 

**The  advantages  tu  be  derived  from  using  the  before-described  fur- 
nace are  particularly  prominent  in  situations  where  charcoal  is  scarce, 
and  other  fuel,  such  as  anthracite  coal,  See,  is  abundant;  or  where  ores 
are  abundant  and  the  quantity  of  charcoal  is  limited  In  proportion  to 
the  supply  of  ore." 

^^What  I  claim  as  my  invention  and  discovery,  and  not  before  known, 
is,  the  building  of  a  cementing  oven,  or  chamber,  within  the  stack  of 
the  furnace,  and  thereby  carbonating  the  ore  free  from  the  influence  of 
oxygen,  as  much  as  possible;  also  the  form  of  the  crucible,  aod  the 
application  of  heat  for  carbonating  and  smelting  the  ore  by  making 
the  current  of  air  pass  in  a  spiral  manner  round  the  cementing  chamber 
up  to  the  smoke  chimney." 

We  have  thus  given  several  extracts  from  the  specification  of  this 
patent,  which  are  calculated  to  afi'ord  a  good  general  idea  of  the  na* 
ture  of  the  thing  proposed  to  be  done  and  of  the  means  by  which  it  was 
to  be  accomplished.  It  will  be  recollected  that  the  separate  carbona- 
ting of  the  ore  was  proposed  in  a  patent  obtained  some  two  years  since, 
by  Mr.  Boyden,  whose  plan  made  much  noise  for  a  time,  but  soon  pass- 
ed from  public  notice,  in  consequence  of  its  utter  failure.  Without 
pretending  to  the  skill  of  the  practical  iron  master,  we  had  anticipated 
such  a  result  from  examining  Mr.  Boyden's  specification,  as  it  was  appa- 
rent, upon  the  face  of  it,  that  the  scheme  was  an  untried  one,  and  the 
means  proposed,  if  carried  out,  would  have  been  attended  with  great  ex- 
pense. We  believe  also,  that  Mr.  Whitney's  project  has  not  been  carri- 
ed into  operation;  he,  however,  has  the  reputation  of  great  skill  and  expe- 
rience, and  we  know  that  it  was  his  determination  to  test  his  plan  fully; 
this,  we  doubt  not,  would  have  been  done  long  since  but  for  that  state  of 
paralysis  which  has  arrested  the  voluntary  motion,  and  nearly  destroyed 
the  vitality,  of  all  manufacturing  and  commercial  establishments  and 
enterprises. 

Without  intending  to  impugn  the  idea  that  iron  may  be  carbonated 
in  the  smelting  furnace,  by  means  analogous  to  those  described,  we 
much  doubt  the  possibility  of  performing  this  process  upon  theunsmelted 
ore;  believing  that  it  is  with  the  reduced  iron,  and  not  with  the  ore,  that 
the  carbon  combines;  and  that  the  ore  will  be  prepared  for  this  combi- 
nation, in  the  cementing  chamber,  only  by  its  being  brought  to  that 
elevated  temperature  which  will  eventually  effect  its  fusion,  as  it  es- 
capes into  the  crucible.  Some  may  view  this  question  as  one  of  mere 
theory,  but  it  is  important  that  the  true  rationale  should  be  understood, 
as  this  may  lead  most  directly  to  a  correct  practice. 
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166.  For  an  improvement  in  tbe  mode  of  bununf  Aiel  in  fintiaces, 
by  means  of  a  Suspension  Orate;  ThomaB  Pearson,  Monroe  Worfa, 
Chraoge  county,  New  York,  July  17. 

This  suspension  grate  is  iacended  foi'  smeltimg,  and  other,  Ainiaces, 
and  is  described  as  beings  used  in  Whitney's  furnaces,  whi<h  forms  the 
subject  of  the  last  article.  The  general  description  of  this  grate,  pre- 
ceding the  references  to  tbe  drawings,  as  given  in  the  specification,  u 
as  ibllowa: 

*'I  suspend  each  grate  bar  by  one  end,  upon  a  pivot,  or  general  sus- 
pension bar,  and  upon  which  every  bar  in  the  grate  is  also  suspended. 
The  grate  bars  are  inclined,  so  that  the  fuel  will  easily  slide,  or  pass 
down,  them  as  the  fire  consumes  away,  as  also  will  any  scoria,  or  cinder, 
that  may  form  during  the  combustion  of  the  fuel.  At  the  bottom  of 
the  grate  is  an  inclined  stone,  dipping  towards,  and  passing  under,  the 
bottom  ends  of  the  grate  bars,  down  which  the  slag,  or  scoria,  will 
flow  into  the  ash-pit.  Near  the  lower  ends  of  the  grate  bars  is  a  circu- 
lar bearer  which  is  turned  into  grooves  for  the  grate  bars  to  rest  upon, 
and  by  which  they  are  kept  at  a  proper  distance  from  each  other.  Upon 
this  said  circular  bearer  are  as  many  wrought  iron  wipers  placed  firmly 
as  there  are  spaces  between  the  grate  barSf  and  which  arms,  or  wipers, 
by  turning  the  bearer  round,  clear  out  any  slag  that  may  have  accumu- 
lated at  the  bottom  of  the  grate  bars/' 

Tbe  claim  is  to  the  apparatus  as  above  described. 

167.  For  machinery  for  elevating  hay  into  barns,  and  upon  stacks; 
George  Welbar,  Macedon,  Wayne  county,  New  York,  Jnly  17. 

A  frame  is  made  which  consists  of  horizontal  sills  resting  upon  the 
ground,  supporting  two  vertical  timbers,  united  by  suitable  cross-ties. 
This  frame  is  to  support  an  inclined  plane  which  may  be  twenty  eight 
feet  long  and  six  feet  wide,  with  ledges  on  each  side  to  keep  the  hay 
from  falling  off.  There  is  a  windlass  attached  to  the  frame,  by  means 
of  which  the  elevation  of  the  plane  may  be  altered  at  pleasure.  The 
hay  is  to  be  deposited  upon  a  receiver,  at  the  bottom  of  the  plane,  and 
drawn  up  by  ropes  passing  around  pullies  at  its  upper  end;  as  it  is 
drawn  up  it  is  sustained  by  a  rake  below  it,  to  which  the  above  named 
ropes  are  attached.  The  claim  is  to  *^the  combination  of  an  inclined 
plane  with  an  elevator  upon  which  it  is  supported  and  by  which  ita 
height  is  regulated,  both  possessing  the  characteristics  and  construction 
substantially  as  above  set  forth." 

168.  For  an  improvement  in  tbe  Floating  Dry  Dock;  James  Bar- 
ron, Philadelphia,  July  17. 

This  floating  dry  dock  is  to  have  its  bottom  and  sides  formed  of  logs 
from  one  to  two  feet  square,  laid  in  tiers  lengthwise,  and  then  crosswise, 
bolted  together  by  wood  bolts  of  from  three  to  four  inches  in  diameter, 
which,  it  is  said,  is  double  the  size  of  those  ordinarily  used.  The  sides 
are  to  be  double,  with  a  considerable  space  between  them,  answering 
the  double  purpose  of  strength  and  buoyancy;  this  space  being  secured 
against  the  admission  of  water.  There  are  gates  at  one  end,  as  usual 
in  such  docks,  to  admit  the  vessel  to  be  repaired,  and  there  are  the  re- 
quisite appendages  of  blocks  and  shores  to  sustain  the  vessel  when  en- 
tered. 
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The  mode  of  pumping  out  the  water,  or  rather  of  dUcfaarging  it,  is  a 
prominent  feature  of  this  apparatus.  Within  the  dock  there  are  two 
boxes  which,  ordinarily,  rest  with  their  bottoms  upon  the  bottom  of  the 
floating  dock,  when  one  side  of  each  rests  also  against  one  of  the  sloping 
sides  of  the  dock.  These  boxes  admit  the  water  from  the  dock  into 
them,  through  suitable  yaUes,  and  they  are  capable  of  being  raised  and 
tilled  by  means  of  tackle  attached  to  timbers  above  them.  Towards  their 
inner  sides,  these  boxes  are  placed  at  some  considerable  distance  apart, 
and  as  their  sides  recede  from  each  other,  being  parallel  to  the  outer  sides, 
which  slope  outwards,  they  may  be  tilted  towards  each  other,  so  as  to 
stand  nearly  on  their  inner  and  lower  angles,  without  interfering;  these 
angles  have  gudgeons  which  constitute  the  joints  upon  which  they  tilt. 
Those  gudgeons  which  are  towards  the  fore  part  of  the  dock  are  hollow, 
and  constitute  tubes  through  which  the  water  in  the  boxes  is  to  be  dis- 
charged, valves  being  fixed  at  their  outer  ends  to  prevent  its  return. 
In  some  cases  a  siphon  is  also  to  be  used  to  aid  in  the  discharge  of  the 
water. 

The  patentee  states  that  by  the  means  proposed,  a  dock  fur  all  mer- 
chant purposes  can  be  pumped  out  by  two  men  in  one  hour.  We  have 
made  no  calculation  on  this  point,  but  upon  the  face  of  the  thing,  are 
apprehensive  that  this  estimate  is  much  too  liberal;  one  thing  is  certain, 
that  neither  by  this,  or  by  any  other  method,  can  two,  or  any  other  num- 
ber of  men,  raise  more  than  a  given  weight  of  water  to  a  given  height  in 
any  designated  period  of  time. 

The  claims  are  to  *Hhe  construction  and  arrangement  of  the  different 
parts  of  this  dock;  in  the  building  it  of  logs;  the  method  of  pumping 
it  out  as  above  described,  and  also  the  economical  means  of  connecting 
the  whole  mass  together  by  wood  bolts  double  the  size  of  those  which 
can  be  used  in  vessels  of  the  ordinary  construction."  The  latter  part 
of  this  claim  we  view  as  altogether  untenable,  there  not  being  any  thing 
^  new  in  the  use  of  pins,  or  treenails  for  holding  logs  together;  and  as  to 
'their  size,  if  there  be  a  dividiog  line  below  and  above  which  they  are 
and  are  not  patentable,  we  should  be  glad  to  have  it  marked  out. 

A  modification  of  the  tilting  box  is  proposed  and  claimed.  This 
modification  will  be  understood  by  supposing  the  two  boxes  to  be  uni- 
ted together  by  their  inner  sides,  so  as  to  constitute  a  single  box  divid- 
ed into  two  compartments  by  a  partition,  with  their  lower  sides  uniting 
in  an  obtuse  angle,  which  forms  the  bearing  upon  which  the  box  may 
be  made  to  rock  from  side  to  side. 


169.  For  improvements  in  the  Plough;  J.  B.  Norton,  Philadelphia, 
July  17. 

The  claims  made  are  to  'Hhe  graduation/'  which  is  to  a  mode  of  fix* 
ing  the  clevis  in  any  desired  position,  so  as  to  cant  the  plough,  and 
increase  the  width  of  the  furrow,  also  to  ''the  manner  of  strengthening 
and  screwing  the  share  to  the  mouldboard,"  which  though  believed  to 
be  new  so  far  as  the  particular  meafis  adopted  are  concerned,  does  not 
offer  any  thing  worthy  of  special  notice:  a  projection  formed  on  (he  land- 
side  for  the  handle  to  rest  against,  and  the  method  of  securing  the 
mouldboard  to  the  beam  by  means  of  a  staple,  are  likewise  claimed. 
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170.  For  a  machine  for  Reducing  Thread  fVaaie  to  the  aiaie  of  Cot- 
ton fVool;  Ogden  Griswoldy  Hartford,  Hartford  county^  Connecticut, 
July  17. 

The  claim  is  to  ^^the  construction  and  arrangement  of  the  machine 
described,  in  which  the  waste  threads  are  caught  upon  hooka,  pins,  or 
teeth,  on  a  revoWing  reel  or  cylinder,  and  are  whirled  round  and  beaten 
against  the  edges  of  knives,  or  metal  plates,  so  as  to  untwist  them,  and 
separate  their  fibres,  in  the  manner  set  forth." 

^The  thread  waste  is  placed  upon  a  feeding  apron,  and  is  conducted 
by  feeding  rollers  to  a  revolving  reel,  or  cylinder,  set  with  hooked  teeth, 
along  its  projecting  bars,  or  periphery,  by  which  teeth  the  threads  are 
caught  and  whirled  round  with  great  rapidity.  The  reel  or  cylinder  is 
surrounded  for  more  than  half  its  circuit  by  plates  of  iron,  which  I  de- 
nominate knives,  against  the  edges  of  which  the  threads  are  beaten, 
causing  them  to  separate  into  fibres.  These  knives  extend  from  side  to 
side  of  the  frame  of  the  machine,  they  are,  lengthwise,  parallel  to  the 
axis  of  the  reel,  or  cylinder,  and  width  wise,  form  an  angle  of  about  forty 
degrees  with  its  radiL" 

171.  For  an  improvement  in  the  Horse  Power;  Levi  Rice  and 
Daniel  G^den,  West  Chester,  Chester  county,  Pennsylvania,  July  17. 

This  horse  power  is  intended  for  two,  or  more,  horses,  to  walk  in  dif- 
ferent directions  Upon  a  horizontal  floor.  This  floor  is  to  be  made  of 
separate  pieces  of  plank  of  sufficient  length  for  the  animal  to  walk  upon. 
Suppose  three  horses  to  be  employed,  the  floor  is  in  this  case  to  be  so  plac- 
ed as  to  form  a  triang1e,each.8ide  of  which  is  longenough  for  a  horse  path; 
at  each  angle  there  must  be  a  vertical  shaft  around  which  the  floor  is  to 
revolve;  a  driving  pulley  is  fixed  upon  each  of  these  shafts,  and  is  scol- 
loped so  as  to  fi^into  the  inner,  and  curved  ends  of  the  planks  which 
constitute  the  floor.  The  planks  are  connected  together  by  joint  straps 
on  their  flat  sides,  allowing  them  to  open  and  close  like  the  joint  of  a 
two  foot  rule,  or  rather  like  that  of  a  card  table  hinge.  The  floor  must 
be  supported  upon  rollers.  It  will  be  seen  by  the  foregoing  descrip- 
tion that  there  is  much  complexity  in  the  afi*air;  a  complexity  which, 
we  apprehend,  will  soon  condemn  it  to  desuetude.  The  claim  is  to 
'Uhe  forming  a  horizontally  revolving  floor,  with  three  or  more  centres, 
making  it  in  the  form  of  an  oblong,  triangular,  or  square  figure,  for  two, 
three  or  more  horses;  and  the  right  of  shaping  the  ends  and  sides  of 
the  planks  in  any  form  so  that  the  plurality  of  centres  is  preserved  in 
the  floor,  for  the  purpose  of  propelling  rail-road  cars,  thrashing  ma- 
chines, &c." 

171.  For  an  improvement  in  the  Horse  Power;  Levi  Rice,  Attlebo- 
rough,  Bucks  county,  Pennsylvania,  July  17. 

The  claim  is  this  horse  power  is  simply  to  the  manner  of  using 
plates  and  staples  to  connect  the  plank  of  which  the  endless  floor  is  con- 
stituted, and  to  a  variation  in  the  manner  of  arranging  the  band  of  rol- 
lers upon  which  it  is  sustained;  the  whole  afiair  is  of  no  great  importance, 
although  possessed  of  some  little  novelty. 

173.  For  an  improvement  in  the  method  of  Making  Soap;  Daniel 
E.  Stillwell,  Utica,  Oneida  county,  New  York,  July  17. 
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.  Hai^  Udo  be  converted  uito  soft  soap,  by  dissoWing  about  eight 
poundf  of  coiBQiQii  bard  soap  in  jour  quarts  of  soft  water,  heated  over 
a  fire,  and  then  adding  four  ounces  of  sub-carbonate  of  soda;  the  mix- 
ture is  then  suffered  to  cool,  and  is  ready  to  use  as  a  convenient  and  ac- 
tire  determent*  The  patentee  claims  the  foregoing  combination  as 
producing  a  material  suited  to  become  an  article  oif  commerce. 

174.  For  an  improvement  in  the  Construction  of  Carriager^  Sam* 
uel  C.  Brown  and  Levi  J.  Hicks,  Macedon,  Wayne  coaoty,New  York, 
Jjily  17- 

This  patent  is  taken  for  an  improvement  in  the  construction  of  what 
is  sometimes  called  the  fifth  wheel  of  a  carriage,  which  consists  of  the 
apparatus  upon  which  the  axle  of  the  fore  wheels  Is  sustained,  and  re- 
vplves  horizontally*  when  the  carriage  is  being  turned.  The  claim  is 
to  '^the  use  and  application  of  cast  iron  in  the  construction  of  the 
fifth  wheeli  in  combination  with  the  convexity  of  the  lower  wheel; 
the  flanch  attached  to  said  lower  wheel;  the  fianch  on  the  upper 
wheel,  and  the  socket  that  receives  the  reach,  or  perch."  These  claims 
it  will  be  seen,  refer  to  certain  peculiarities  of  construction  which  ap- 
pear to  possess  sufilicient  novelty  to  justify  the  grant  of  a  patent. 

175.  For  an  improvement  in  the  construction  of  the  Valves  for 
Pumps;  Henry  Heckman,  Newbui^,  Cumb^land  county,  Pennsylva- 
nia, July  17. 

The  whole  claim  to  invention  in  this  patent,  consists  in  the  forming 
of  the  valves  for  pumps  of  fiat  pla<es,  covering  the  orifice  in  the  seat, 
and  keeping  them  in  their  places  by  two  staples,  crossing  each  other  at 
right  angles. 

» 

176.  For  an  improvement  in  the  Machine  for  pointing  and  cutting 
Wooden  Pegs^  for  pegging  boots  and  shoes;  Joseph  Essex,  Killingly, 
Windham  county,  Connecticut,  July  17. 

*'By  means  of  this  machinery,  the  blocks,  after  they  have  been  sawed 
and  dressed  to  the'  proper  thickness  for  the  length  of  a  peg,  are  first 
scored  in  two  directions,  so  that  the  pegs  when  cut  shall  be  sharp  point- 
ed, and  afterwards  split  in  two  directions  to  complete  them^  The  point- 
ing is  efiected  by  means  of  revolving  cutters  which  are  fixed  upon  strips 
sustained  like  the  rounds  of  a  reel,  by  means  of  arms  projecting  from  a 
revolving  shaft."  The  particular  apparatus  for  moving  the  block  io  the 
operation  of  pointing*  and  subsequently  in  that  of  splitting,  cannot  be 
described  without  allowing  more  space  to  it  than  the  subject  will  war- 
rant. 

The  patentee  says  he  does  *'not  claim  the  scoring,  or  the  pointing  of 
pegs  by  means  of  revolving  cutters,  but  the  manner  of  constructing  and 
arranging  the  revolving  cutting  apparatus,  having  the  cutters  upon  ad- 
justable strips,  in  the  manner  set  forth;  also  the  double  platform,  the 
upper  portion  revolving  on  the  lower,  in  the  manner  described.'* 

177.  For  an  improvement  in  Rotary  Stoves,  by  adding  an  oveu 
thereto;  Rensellaer  D.  Granger,  Troy,  New  York,  July  17. 

The  rotary  stove  upon  which  the  proposed  improvement  is  made,  is 
that  usually  known  as  Stanley's.    From  the  centre  of  the  revolving  top. 
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mpipey  furntthed  with  a  yaUet  rises  rcrtically;  a  second  pipe,  also* 
rises  Yertically  from  the  baclL  part  of  the  stove,  clear  of  the  rotary  top,  and 
leads,  as  does  the  first  pipe,  into  the  double  case  of  an  oven  elevated 
above  the  ordinary  height  of  the  boilers  which  occupy  the  openings 
in  the  rotary  top.  By  this  arrangement  a  current  of  heated  air  may  be 
directed  between  the  double  casing  of  the  oven,  whilst  the  other  parts 
of  the  stove  are  continued  in  use.  At  the  ends  of  this  elevated  oveut 
which  may  be  round  or  square,  there  are  doors,  and  within  it  suitable 
shelves  to  receive  the  articles  to  be  baked. 

The  claims  are  to  *^the  conveying  the  heated  air  from  the  fuel  through 
two  or  more  pipes  into  an  oven  elevated  above  the  main  body  of  a  rotary 
stove,  allowing  the  boilers  to  pass  under  it;  and  operating  substantially 
upon  the  principle  set  forth."  There  is  also  proposed  to  be  a  swell,  or 
curve,  formed  on  the  rotary  top,  to  admit  of  a  larger  boiler  than  usual, 
when  desired,  the  making  of  which  is  likewise  claimed." 


178.  For  an  improved  System  of  Tailoring;  Anfios  Sherman,  Newark, 
Essex  county,  New  Jersey,  July  17. 

The  philosophy  of  the  system  of  tailoring  belongs  to  a  class  of  Savans 
into  whose  school  we  have  never  been  admitted;  but  we  apprehend  from 
the  various  reports  of '^Mathematical,"  ^'Standard/'  •^Geometrical,"  and 
numerous  other  instruments  for  ascertaining  the  human  contour  and  di- 
mensions, that  this  department  of  science  must  be  brought  as  nearly  to 
perfection  as  are  our  terrestrial  admeasurements  by  triangulation,  or  our 
icnowledge  of  the  longitude  by  the  aid  of  chronometers,  lunar  observa- 
tions, and  the  eclipses  of  the  satellites  of  Jupiter.  If  we  are  mistaken 
in  this  conjecture,  it  belongs  not  to  common  minds  to  detect  the  error; 
and  should  a  garment  be  now  and  then  spoilt,  this  will  no  more  prove 
that  the  philosophy  of  tailoring  is  not  perfectly  understood,  than  the 
use  of  a  wrong  exponent  by  the  mathematician  would  prove  that  his 
science  was  incorrect. 

In  those  departments  of  knowledge  which  are  the  most  advanced, 
great  discoveries  are  scarcely  to  be  hoped  for,  but  still  every  thing  is 
progressive,  and  we  should  set  a  due  value  upon  every  step  made  to- 
wards absolute  perfection,  however  short  it  may  be,  or  however  modest 
the  terms  in  which  it  may  be  announced.  After  these  preliminary  re- 
marks, we  offer  the  following  summary  of  the  improvements  now  pre- 
sented to  us,  which  is  in  the  following  words:  ^The  invention  claimed 
by  me,  the  said  Amos  Sherman,  and  which  I  desire  to  secure  by  Letters 
Patent,  consists  in  the  before-described  method  of  taking  measure,  and 
cutting  clothes;  also  the  addition  of  the  projection,  or  blade,  to  the 
square,  and  attaching  the  tape  to  the  hook  £,  of  the  blades*  as  de- 
scribed." 


179.  For  an  improvement  in  White  Paint;  Forrest  Shepherd,  New 
Haven,  Connecticut.  First  issued  March  18th,  1835;  surrendered  and 
reissued,  July  17.     (See  Specification.) 


180.  For  an  improved    Water  Colour  Painty  Forrest  Shepherd, 
New  Haven,  Connecticut,  July  17th.  (See  Specification.) 

23* 
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181.  For  an  improveinent  in  the  mode  of  *^ppfying  Harae^or  other 
Animal  Power^  to  Propelling  Machinery;  Barnabas  Langdon,  Troy, 
New  York,  July  10. 

We  have  not  here  a  perpetaal  motio  n,  or  any  thing  which  actually 
sins  against  the  laws  of  mechanicsi  still  we  are  very  apprehenst?e,  that 
the  patentee,  who  manifestly  believes  that  he  has  devised  an  advanta* 
geous  mode  of  communicating  the  motive  power  of  animals  to  machin- 
ery, will  eventually  discover  that  he  has  been  treading  in  a  circuitous 
path,  whilst  he  mi^ht,  at  less  expense  of  time  and  labour,  have  gone  di- 
rectly up  to  his  object  by  one  of  the  more  common  and  direct  roads. 

The  horse,  or  horses,  employed  are  to  walk  in  a  circle,  and  to  draw 
by  levers  attached  to  a  vertical  shaft,  in  the  manner  well  known.  The 
machine  as  represented  is  for  four  horses,  there  being  four  arms  or 
levers  extending  from  the  vertical  shaft.  Within  the  horse  track  there 
is  to  be  a  circular  rail  way,  and  upon  this  rest  four  wheels,  each  having 
for  its  axis  one  of  the  horizontal  shafts  above,  named.  A  circular  plat- 
farm*  which  may  be  equal  in  diameter  to  the  circular  railway,  rests  up- 
on the  tops  of  these  wheels,  and  in  order  to  produce  the  necessary  ad- 
hesiotty  weights  to  any  desired  amount  may  be  placed  upon  it.  From 
this  platform,  motion  may  be  communicated  to  machinery  by  affixing  a 
pog-wheel  on  its  upper  side,  with  a  pinion  on  a  horizontal  shaft  working 
into  it  by  bevil  gear.  This  is  the  sum  and  substance  of  the  machine, 
the  description  of  which  closes  with  the  subjoined  formidable  claim. 

^^What  I  claim  of  the  improvement  thus  above  described,  is  the  man- 
ner in  which  the  circular  flat  rim,  or  platform,  is  made  to  revolve  hori- 
zontally in  Its  own  circle  by  means  of  the  progressive  motion  of  three  or 
more  rollers,  or  wheels,  rolling  round  a  common  centre  upon  a  circular 
track,  or  railway,  under  the  propulsion  of  horse,  or  other  animal  power, 
with  the  rim  or  platform  placed  on  the  top  of  the  rollers  and  being  sup- 
ported and  carried  round  by  them^  and  the  manner  of  accelerating  its 
motion  by  means  of  longer  wheels  to  be  fixed  by  the  side  of  such  rail- 
way rollers  upon  the  same  shaft;  and  also  the  manner  of  communicating 
the  power  and  effect  of  the  momentum  of  the  rim  or  platform,  thus  ac- 
quired, to  other  wheels,  by  the  intervention  of  cogs,  bands,  or  other 
means  in  common  use,  for  the  purpose  of  obtaining  rotary  movements 
for  mechanical,  manufacturing,  or  other  practical  purposes^as  above  de- 
scribed, together  with  the  provision  for  adding  weights  as  an  overload 
for  increasing  the  momentum,  or  friction,  of,  or  between,  any  of  the  re* 
volving  bodies  in  connexion,  as  may  be  required;  and  also  the  principles 
embraced  by  the  said  improvements  so  far  as  the  same  are  applicable  to 
machines  of  the  above  description." 

182.  For  a  sounding  instrument  for  Jlscertaining  the  depth  qf  *#^a- 
ter  in  Seas^  Rivers^  fyc;  Francis  B.  Ogden,  of  New  Jersey,  and  John 
Ericsson,  of  Sweeden,  July  19. 

This  instrument  is  intended  to  ascertain  with  accuracy  the  depth  of 
water,  or  soundings,  from  a  ship  or  vessel,  when,  by  reason  of  currents, 
(he  rapidity  of  the  vessel's  way  through  the  water,or  other  causes, it  can- 
not be  determined  in  the  usual  manner  by  the  lead-line."  <*The  invention 
consists  in  ascertaining  the  depth  by  means  of  the  pressure  of  the  ^wa- 
ter,  which  at  given  depths  is  always  nearly  alike,  the  water  being  allow 
ed  to  enter  the  instrument  and  made  tocompress  a  certain  quantity  of 
atmospheric  air  contained  therein,  and  to  overflow  the  orifice  of  a  small 
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tobe,  into  a  glass  tnhe^  or  recipient}  in  which  it  will  rise  in  proportion 
Co  the  superincumbent  pressure^  and  thereby  indicate  the  depth  to 
which  the  instrument  may  be  lowered/'  The  claim  made  is  to  an  in- 
strument so  constructed  as  to  operate  in  the  manner  above  indicated. 
The  particular  construction  of  such  an  instrument  may  admit  of  some 
variationt  but  the  general  principle  upon  which  it  operates  will,  we 
think^  be  sufficiently  apparent. 

183.  For  an  improred  constructioQ  of  Oratet  and  Fire  Plaet9$ 
Ellison  Conger,  Newark,  New  Jersey,  July  22. 

^The  nature  of  my  invention  consists  in  supporting  the  coal  upon  a 
hearth,  and  making  the  flue  at,  or  near,  the  bottom;  thereby  obtaining  a 
horiaontal  draught  of  air  through  the  fire,  either  direct  or  laterally.'* 
One  of  the  figures  in  the  drawing  represents  an  open,  or  Franklin  stove, 
with  its  hearth  as  usual,  but  having  an  opening  for  the  flue  just  above  the 
level  of  the  back  of  the  hearthi  this  flue  leads  into  what  is  denominated 
a  heat  chamber,  behind  the  fire,  which,  though  it  differs  from  heat 
chambers  previously  constructed  sufficiently  to  give  it  some  claim  to 
novelty,  it  is  not  thought  necessary  to  describe  particularly.  The  other 
figures  show  the  manner  of  conducting  the  horizontal  draught  through 
fires  in  grates  in  ordinary  fire  places*  The  claims  made  are  to  the  par* 
ticular  manner  of  arranging^  the  hearth  and  flue  to  obtain  the  horizontal 
draught  J  to  the  manner  of  nsaking  a  sifter,  and  to  the  heat  chamber  as 
described. 


184.  For  an  improved  Cooking  Stove;  Abraham  T.  Mizsell,  Bel- 
videre,  New  Jersey,  July  19. 

The  claim  made  is  to^^tbe  construction  and  arrangement  of  the  flues  as 
described;  and  the  apertures  to  admit  or  exclude  the  air  at  the  sides  of 
the  stove,  so  that  the  fuel  may  be  consumed  under  the  hindermost  boil* 
ers  only*  when  this  may  be  desired.'' .  To  describe  the  peculiar  arrange- 
ment of  the  flues  and  valves  in  stoves  in  all  their  varying  combinations, 
would  be  no  easy  task,  and  there  are  few  to  whom  it  would  be  accep* 
table,  if  performed;  in  many  cases  the  novelty  would  be  small,  and  the 
utility  questionable,  and  to  be  determined  by  the  test  of  experiment 
only;  and  that  frequently  in  one  way  by  the  purchaser,  and  in  another  by 
the  inventor.  There  is  more  novelty  in  the  form  and  arrangement  of  the 
valves  and  flues  of  the  stove  before  us,  than  is  usually  found  in  these 
parts,  but  the  reality  of  the  improvement  is  not  equally  manifest* 

185.  For  an  imf  roved  Stove /or  Cooking  and  Heating;  William 
B.  Kimball,  Peterborough,  New  Hampshire,  July  19. 

•  In  this  stove  there  is  a  hearth  at  the  lower  part,  with  an  opening,  sim- 
ilar to  that  of  the  Franklin  stove,  in  which  wood  may  be  burnt  in  the 
usual  way;  and  above  this  there  is  an  enclosed  fire  place,  in  which  coal, 
or  other  fuel,  may  be  employed,  the  grate  bars  standing  immediately 
over  the  open  fire  place.  There  are  flues  and  valves  so  arranged  as  to 
govern  and  direct  the  heat  under  ccK)king  utensils,  and  around  an  oven 
situated  at  the  hack  of  the  stove,  which  appear  well  calculated  to  an« 
awer  the  purpose  intended.  The  claims  made  are  to  **the  particular 
manner  in  which  the  double  stoves  are  conbined  with  the  flues  or  pas- 
iAgcs»  valves,  dampers,  or  shutters,  with  each  oiher,  as  described;  not 
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claiming  either  or  any  of  these  parts  taken  individuaDy,  or  in  the  con** 
nexion  of  one  indiTidual  part  with  another,  but  claiming  that  arrange- 
ment of  the  respective  parts  with  each  other,  as  a  whole,  so  as  to  con* 
ttitute  a  stove  substantially  the  same  with  that  set  forth." 

186.  For  improved  Se^  Adjusiing  Temples  for  Looms;  Samael 
P.  Mason,  Newport,  Rhode  Island,  July  22. 

These  temples  are  in  their  general  construction  very  similar  to  others 
previously  in  use,  the  difference  being  in  the  arrangement  of  the  parts 
by  which  the  jaws  are  opened.  The  claim  is  to  ^'  the  manner  in  which 
the  stationary  inclined  plane  and  forceps  are  placed  on  the  plate  of  iron; 
the  manner  in  which  the  forceps  are  opened  by  being  forced  on  said  sta- 
tionary inclined  plane  when  assisted  by  the  lathe,  and  are  thrown  off  the 
inclined  plane  when  the  lathe  recedes.^' 

187.  For  an  improvement  in  the  manufacture  o{  Stoves  for  burning 
Jinthracite;  Jordan  L.  Mott,  city  of  New  York,  July  22. 

'  This  is  intended  to  be  an  economical  stove  for  the  burning  of,  and 
cooking  by  means  of,  anthracite.  It  differs  but  little  in  form  from  such 
as  have  been  before  made  from  plates  cast  separately  and  put  together 
in  the  usual  manner.  It  is,  in  fact,  a  small  open  stove  with  a  feeder 
for  the  supply  of  coal,  and  an  opening  for  a  kettle  or  other  cooking  uten- 
sil, and  is  intended  for  summer  use.  The  claim  is  to  **the  casting  the 
whole  body  of  such  a  stove  and  its  feeder,  with  the  exception  of  the  top 
and  bottom,  or  in  some  cases  conjoined  with  the  bottom,  in  one  entire 
piece.'* 


188.  For  improvements  in  the  mode  oi  Constructing  Railroads: 
Isaac  Cooper,  Johnstown,  Cambria  county,  Pennsylvania,  July  22.  (See 
specification.) 

189.  For  improvements  in  the  mode  of  constructing  and  connecting 
together,  the  Cars  and  Carriages  used  on  Raily  and  other  Roads; 
Robert  Grant,  Philadelphia,  July  22. 

**  My  first  improvement  consists  in  a  mode  of  constructing  the  wheels 
and  axles  of  cars  or  carriages,  and  their  appendages,  by  which  the 
draught  is  applied  to  a  wheel  which  rolls  within  a  rim  upon  a  larger 
wheel  near  to. its  periphery,  the  tread  of  which  larger  wheel  bears  upon 
the  rail  or  road.  I  am  aware  that  this  principle  has  been  already  ap- 
plied, or  has  been  proposed  to  be  applied,  to  the  wheels  of  cars  and  car- 
riages, but  by  an  arrangement  differing  essentially  from  that  which  I 
have  adopted." 

This  plan  of  making  a  smaller  wheel  within  the  periphery  of  a  larger 
drum,  or  wheel,  has  been  made  the  sjubjectof  a  patent  in  England,  and 
was  spoken  of  as  a  plan  for  enabling  a  car,  or  carriage,  to  carry  its  own 
railroad.  The  whole  plan  appears  specious,  but,  hitherto,  it  has  proved 
fallacious;  and  although  the  present  patentee  has  manifested  considera- 
ble ingenuity  in  the  particular  arrangements  made  by  him,  the  structure  is 
thereby  somewhat  more  complicated,  without  the  introduction  of  any 
thing  apparently  calculated  to  remove  the  objections  to  the  general 
plan;  we  believe,  indeed,  that  these  objections  are  radical. 

The  second  improvement  proposed,  is  in  the  mode  of  constructing  or 
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covpUng^  trains  of  cars  together  by  roeaiis  of  a  double  hinge  joint.  The 
claims  are  to  **  the  manner  of  connecting  the  larger  wheels  by  means  of 
revolving  tubes  which  constitute  their  axes,  and  allow  the  axle  of  the 
interior  wheels  to  pass  through  and  revolve  within  them  in  the  manner 
described.  Also  the  enclosing  of  the  interior  wheels  hj  means  of  a  face 
platCi  and  the  combining  therewith  a  central  circular  plate  admitting 
the  axles  of  the  interior  wheels  to  pass  through  them  as  set  forth.  Also 
the  manner  of  combining  the  solid  and  tubular  axles,  either  of  the  inte- 
rior wheels,  or  of  the  ordinary  wheels  of  railroad  cars.  Also  the  doa- 
ble, or  greater  number,  of  vertical  hinge  jotnu  for  connecting  trains  of 
cars  together.  Also  the  so  placing  of  the  middle  rail  of  the  frame  of  a 
car  as  that  it  shall  aid  in  supportingit  in  case  of  the  breaking  of  an  axle, 
substantially  as  set  forth.'' 

190.  For  improTensents  in  the  construction  of  a  Self  Sharpening 
Phugk;  Isaac  Snider,  Mount  Pleasant,  Westmoreland  county,  Penn- 
sylvnnia,  July  20. 

The  claims  in  this  plough  are  to  some  small  differences  from  the 
usual  manner  of  attaching  the  parts  of  the  plough  together,  not  appear- 
ing to  require  any  particular  notice. 

191.  For  improvements  in  the  Machine  for  Planing  Mouldings 
on  Wood;  Ambrose  Church,  Jr.,  Canandaigua,  New  York,  July  29. 

This  machine  is  for  sticking  mouldings  by  means  of  a  moulding  plane 
made  to  traverse  back  and  forth,  by  a  crank  motion,  in  a  manner  fre- 
quently adopted.  The  claims  are  to  certain  particular  devices  and  modes 
of  arrangement,  intended  to  produce  accuracy  in  the  result,  and  to  fa- 
cilitate the  operation,  in  a  way  which  cannot  be  shown  without  the 
drawings. 

192.  For  improvements  in  Fire  Jirm9$  Qenry  Harrington,  South* 
bridge,  Worcester  county,  Massachusetts,  July  29. 

The  barrel  of  this  gun  Is  to  consist  of  a  great  number  of  small  tubes, 
which  may  be  of  a  proper  size  for  shot;  it  may  be  made  by  soldering 
these  tubes  within  an  ordinary  barrel,  extending  its  whole  length.  At 
the  breech  end  of  the  barrel  there  is  to  be  a  mortice  to  receive  a  box 
or  chamber,  which  is  to  be  charged  with  the  shot  and  powder.  The 
end  of  this  chamber  which  bears  against  the  barrel  is  to  be  covered  with 
a  plate  perforated  with  holes  which  coincide  with  those  in  the  barrel; 
these  holes  are  to  be  somewhat  conical,  the  larger  ends  being  towards 
the  barrel.  Shot  are  to  be  inserted  in  each  of  these  holes,  and  press- 
ed in  by  the  finger;  the  chamber  behind  them  is  then  to  be  filled  with 
powder,  and  the  box  inserted  in  its  place,  when  it  may  be  discharged 
by  means  of  a  percussion  cap.  The  same  arrangement  is  proposed  for 
cannon,  and  for  pistols.  The  claim  is  to  ^  the  throwing  of  shot  or  balls 
from  any  number  of  barrels  united  together,  by  exploding  powder  in  a 
single  chamber,  substantially  in  the  manner  above  described."  Tha 
patentee  sets  forth  the  advantages  which  he  anticipates  from  a  gun 
made  in  this  way;  we  think,  however,  that  were  the  disadvantages  also 
to  be  enumerated,  the  positive  terms  would  disappear,  and  there  wonld 
remain  a  minus  quantity. 
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198.  For  a  Process  /or  purifying"  Salt  Water  preparatory  to  • 
manufacturing  Salt;  Nils  Sholtewskii  Van  Schoultz,  Saline,  New 
York,  July  29.    (See  specification.) 

194.  For  improvements  in  the  machine  for  •^i*nmii/{'  Woolen  Ro- 
ving; Edgar  M.  Titcomb,  Andrews,  Essex  county,  Massachusetts, 
July  29. 

^  The  nature  of  this  invention  consists  in  passing  the  woolen  roving 
between  the  opposite  sides  of  an  endless  belt,  while  the  sides  of  the  belt 
are  pressed  into  contact  with  the  thread  of  the  roving. .  While  the 
thread  passes  between  the  opposite  sides  of  the  endless  belt  at  right  an- 
gles to  those  sides,  the  belt  is  in  rapid  motion  over  and  under  two  roll- 
ers, and  those  opposite  sides  of  the  belt  moving  necessarily  in  opposite 
directions,  and  being  in  contact  with  the  thread,  twist  the  roving,  and 
prevent  its  being  broken  as  it  is  drawn  out  to  greater  length  and  fine- 
ness.'' The  claim  is  to  *^  the  application  of  the  endless  belt,  so  as  to 
twist  the  thread  of  the  woolen  roving  on  its  passage  from  the  back  to 
the  front  rollers. '' 


195.  For  an  improvement  in  the  Machinery  for  making  Horse  Shoes^ 
B.  Young  and  S.  Tistus,  Brooklyn,  Windham  county,  Connecticut, 
July  29. 

^  What  we  claim,  therefore,  is  the  manner  of  forming  the  shoe  by  the 
combined  operation  of  the  rollers,  the  guides,  the  conductor,  and  the 
die,  arranged  and  constructed  substantially  in  the  manner  herein  set 
forth."  The  shoes,  it  will  be  seen,  are  to  be  formed,  in  part,  by  rollerSf 
but  the  doing  this  is  disclaimed  as  not  being  in  itself  new;  the  accessory 
parts,  as  represented  in  the  drawings,  manifest  considerable  skill,  but 
whether  they  remove  the  difficulties  heretofore  experienced  in  making 
horse  shoes  by  rollers,  is  a  practical  question,  to  be  answered  only  by  the 
machine  itseir,  and  we  are  not  informed  respecting  what  character  it 
has  established  and  sustained. 


Spscifioations  ot  Ambrioan  Patents. 


Specification  of  a  patent  for  an  improvement  in  White  Paint,  jor  which  kt* 

ters  patent  were  granted  to  FoKRv,aT  Shkphsrd,  on  the  ISth  dayofMarch^ 
,    1835.     Which  letters  patent  were  canceled^  and  reissued  upon  the  follow* 

ing  amended  Specification^  July  17,  1837. 

To  all  whom  it  may  concern:  Be  it  known,  that  I,  Forrest  Shepherd , 
formerly  of  Fredericksburg,  in  the  county  of  Spottsylvania,  and  state  of 
Virginia,  but  now  of  New  Haven,  in  the  county  of  New  Haven,  and  State 
of  Connecticut,  have  invented  a  new  and  useful  preparation  of  white 
paint,  to  be  used  in  combination  with  oil,  in  the  same  way  in  which 
white  lead  is  now  used;  and  1  do  hereby  declare  -that  the  following  is  a 
full  and  exact  description  thereof. 

I  take  the  mineral  known  by  the  name  of  sulphate  of  barytes,  barytes, 
or  terra  ponderosa,  and  reduce  it  to  a  fine  powder,  after  which,  I  mix  it 
Intimately  with  oil,  and,  if  necessary,  again  grind  it,  in  the  same  way  in 
which  paint  is  usually  ground. 
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With  this  paint  as  m  basis,  any  of  the  plgmenu  now  used  with  other 
kinds  of  white  paint,  may  be  incorporated,  and  any  desired  tint,  or 
shade  of  colour  be  thereby  produced. 

What  I  claim  as  my  invention,  or  discovery,  and  wish  to  secure  by 
letters  patent,  is  the  employment  of  the  mineral*  or  native,  sulphate  of 
barytes,  properly  incorporated  with  oil,  as  a  white  paint,  or  as  a  basis 
with  which  various  pigments  may  be  used  in  the  process  of  painting. 

FoR&EST  Shepherd. 


Specificaihn  of  a  patent  for  an  improved  Water  Colour  Paint;  Granted  to 
Forrest  Shepherd,  New  Haven,  Conneetieut,  July  IT,  1837. 

To  all  whom  it  may  concern:  Be  it  known,  that  I,  Forrest  Shepherd, 
of  New  Haven,  in  the  county  of  New  Haven,  and  State  of  Connecticut, 
have  invented,  or  discovered,  a  new  manufacture  of  white  water  colour 
paint,  using  as  the  basis  thereof  the  mineral  known  under  the  name  of 
sulphate  of  barytes,  by  means  of  which  a  beautiful  and  perfectly  opaque 
white  is  obtained;  and  I  do  hereby  declare,  that  the  following  is  a  full 
and  exact  description  thereof. 

Instead  of  using  oil  with  the  barytes,  as  described  by  me. in  the  spe- 
cification attached  to  letters  patent  of  the  United  States,  dated  the  eigh* 
teenth  day  of  March,  in  the  year  1835,  for  <*  a  composition  to  be  used  as 
a  white  paint;''  I  take  the  same  mineral,  sulphate  of  barytes,  in  its  na- 
tive state,  and  reduce  it  to  an  impalpable  powder,  and  I  then  mix  it 
with  water  in  which  there  is  a  sufficient  quantity  of  gum  tracacanth,gum 
Arabic,  or  other  adhesive  gum  miscible  with  water,  or  any  other  fluid 
not  oleaginous,  and  adapted  to  give  adhesiveness,  or  a  binding  quality, 
to  the  pulverized  mineral.  The  composition  may,  if  necessary,  be 
again  ground  after  mixture.  This  I  lay  on  as  water  paint,  and  when  pro- 
perly prepared,  it  is  of  a  clear  white  colour,  and  perfectly  opaque.  The 
paint  thus  prepared,  adheres  very  firmly  to  wood.  Sec,  and  for  various 
purposes  will  be  found  extremely  useful,  especially  when  it  is  not  ex- 
posed to  the  vicissitudes  of  the  weather;  and  in  situations  where  it  is 
so  exposed,  it  may  be  rendered  permanent  by  a  coating  of  good  clear 
oil,  or  spirit  varnish.  Various  tints  and  shades  of  colour  may  also  be 
given  to  it  by  a  proper  admixture  of  any  suitable  pigment,  as  in  the 
case  of  the  oil  paint.  This  watet  paint  may  also  be  very  advantageously 
applied  as  a  ground  coat  upon  work  which  is  afterwards  to  be  covered 
by  the  oil  paint. 

I  am  aware  that  the  artificial,  or  factitious,  sulphate  of  barytes  has 
been  used  as  a  water  colour  by  miniature  painters,  and  in  other  deli- 
cate works;  but  the  application  of  the  mineral,  or  natural,  sulphate,  as  a 
water  colour,  is,  as  I  believe,  new,  and  of  my  invention,  or  discovery. 
What  I  now  claim,  therefore,  and  desire  to  secure  by  letters  patent,  is 
the  employment  of  the  natural,  or  mineral,  sulphate  of  barytes,  as  a 
water  colour,  or  paint,  whatever  aqueous  fluid  may  be  preferred  as  its 
vehicle,  and  whatever  gummy  or  tenacious  material,  or  pigment,  may 
be  mixed  therewith. 

Forrest  Shepherd. 
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JUkdkame9'  HqgiHet. 


a^eeificaiion  ^apmimU  for  iayprmmmiM  m  ike  mode  efemmirueHng  raU- 

roode\  grmnted  to  Isaae  Coopor^  Jokneiowny  Camhria  eouniy^  fenneyiva- 

niayJuiy  32nd,  1837, 

To  all  whom  it  it  may  concern,  b«  it  known,  that  I,  Isaac  Cooper,  of 
Johnstown,  in  the  county  of  Cambria,  and  State  of  Pennsylvania,  have 
made  certain  new  and  useful  improvements  in  the  manner  of  construct- 
ing railroads,  and  I  do  hereby  declare  that  the  following  is  a  full  and 
exact  description  thereof. 

My  improvement  consists,  in  part,  in  the  form  which  I  give  to  the 
upper  sides  of  the  string  pieces  upon  which  the  rails,  chairs,  or  plates, 
are  to  be  sustained,  or  to  the  upper  sides  of  the  block  of  wood,  or  of 
atone,  used  for  the  same  purpose;  in  the  form  and  construction  of  the 
chairs  adapted  thereto,  and  in  the  manner  of  combining  and  connecting 
the  respective  parts  together,  so  as  to  form  a  more  stable  foundation 
and  superstructure  than  have  hitherto  been  obtained  at  the  same 
cost. 


jeiy.l 


I  sometimes  make  my  rails  by  taking  string  pieces  of  a  peculiar 
form  on  their  upper  sides,  and  upon  these  I  put  edge  rails,  by  means  of 
chairs  adapted  to  the  form  of  such  string  pieces.  Fig.  1,  in  the  accom- 
panying drawing,  shows  a  cross  section  A,  of  one  of  the  string  pieces 
of  timber,  and  a  side  view,  B,  of  a  chair  adapted  thereto.  These  string 
pieces  may  be  of  any  convenient  length  and  size,  but  it  will  be  found  best 
to  make  them  larger  than  those  ordinarily  used?  Twelve  inches  in 
height  and  two  in  thickness,  I  should  prefer.  It  will  be  seen  by  the 
section  that  the  string  piece  is  made  ridge-shaped  on  the  top;  the  an- 
gle formed  by  the  sloping  sides  may  vary  considerably,  but  a  descent  cf 
two  inches  and  a  half  on  each  side  will  answer  all  the  purposes  intended. 
Instead  of  descending  from  the  ridge,  or  middle  part,  in  a  straight  line, 
it  may  do  so  in  one  which  is  somewhat  concave,  or  convex;  the  chair, 
in  this  case,  being  adapted  thereto.  The  same  remark  will  apply  to 
the  blocks  of  wood,  or  stone,  hereafter  to  be  described.  The  chair  B, 
is  so  formed  on  its  under  side  as  to  adapt  it  to  the  ridge-formed  string 
piece  across  which  it  is  made  to  straddle.  Such  chair,  so  formed,  and 
firmly  attached  to  string  pieces,  will  afford  greater  stability,  being  less 
liable  to  displacement,  and  resisting  the  lateral  thrust  more  effectually 
than  any  mode  of  forming  and  fixing  such  articles,  now  in  use. 

When  it  is  desired  to  use  a  plate  rail,  the  top  of  the  string-piece 
must  be  adapted  thereto.    In  fig  S,  is  shown  a  section  of  such  a  rail 
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ipid  plat€,  togetlier  with  the  kind  of  chair  which  I  have  inTeiited,  and 
adapted  to  be  nsed  with  rails  of  that  description.  The  upper  sidea  of 
the  string  pieces  are,  in  this  kind  of  raiU  sloped  towai^s  the  outer 
edge  only,  commencing  from  a  point  immediately  under  the  outer  edge 
of  the  iron  rail  plate;  C,  in  this  fig.  is  the  section  of  the  string  piece,  D, 
the  chair,  and  £,  the  rail  plate.  The  chair  is  made  in  the  form  shewn 
in  the  drawing.  The  chair  is  to  be  let  into  the  string  piece,  so  that  its 
top  ahall  be  flush  with  the  top  thereof.  There  is  a  shoulder,  offset,  or 
jog,  at  a,  to  steady  the  rail  plate;  this  shoulder  may  be  extended  up 
within  an  eighth  of  an  inch  of  the  surface  of  the  plate.  These  chairs 
I  make  of  cast-iron  of  such  strength  as  is  necessary  to  sustain  the  load; 
they,  however,  will  be  found  but  little  liable  to  fracture  when  properly 
imbedded  in  the  rail.  The  distance  of  these  chairs  from  each  other  may. 
▼ary  from  eighteen  inches  to  three  feet. 


The  dotted  line  shows  the  depth  to  which  the  chair  may  be  let  in  to 
the  string-piece. 

Fig.  3,  represents  a  cross  section  of  a  rail-road,  and  exhibits  an  im- 
proved mode  of  construction,  in  which  the  rail,  or  the  chair  which  sup- 
ports it,  is  placed  upon  blocks  of  wood)  or  of  stone,  having  the  upper 


^. 


surfaces  of  such  blocks  ridge-formed,  in  the  same  way  with  the  string 
pieces  first  'described.  F,  are  blocks  of  stone^  or  of  wood,  the  upper 
sides  of  which  are  ridged-shaped,  and  their  lower  let  into  the  cross  tie- 
piece,  G,  and  secured  there  by  means  of  wedges,  H.  The  tie  pieces 
may  vary  in  size,  but  abundant  strength  is  a  point  of  much  importance: 
I  contemplate  having  them,  usually,  about  eight  feet  long,  fourteen  in- 
ches broad,  and  eight  inches  thick,  and  then  make  the  notches  to  re- 
VoL.  XXl— No.  4.— April,  1833.  34 
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ceive  the  blocks  four  inches  deep.  The  rail  may  be  made  so  as  to  be 
used  without  chairs,  in  which  case  its  form  will  be  somewhat  like  that 
of  the  T  rail,  the  lower  sidei  however,  being  rolled  in  such  a  shape  as 
to  adapt  it  to  the  ridge  of  the  block,  upon  which  shape  its  stability  will 
greatly  depend.  Edge  rails  of  any  of  the  ordinary  forms  may  be  used 
by  employing  chairs  adapted  to  them,  and  ta  the  ridge-forroed  block. 
In  a  road  so  constructed  a  stone  block  foundation  will  possess  the  re- 
quisite elasticity,  from  its  resting  upon  the  wooden  tie  piece.  If  pre- 
ferred, a  similar  advantage  may  be  obtained  by  imbedding  the  stone 
blocks  on  a  rubble  foundation  in  the  usual  way,  leaving  their  upper  sur- 
faces flat,  and  securing  the  tie  pieces  above  instead  of  below  them.  The 
ends  of  the  tie  pieces  are,  in  this  case,  to  be  notched,  or  cut,  into  such 
a  form  as  to  adapt  them  to  the  kind  of  chair,  or  rail,  above  described, 
that  is  to  say,  they  must,  when  these  are  seated  upon  them,  be  ridge* 
formed. 

What  I  claim  as  constituting  my  improvements  in  the  mode  of  con- 
structing rail-roads,  is  the  giving  to  the  upper  sides  of  the  string  pieces, 
blocks,  or  cross-ties,  the  ridged  form,  as  herein  set  forth,  for  the  pur^ 
pose  of  receiving  chairs,  or  rails,  adapted  thereto  on  their  under  sides. 
I  also  claim  the  forming  of  the  string  pieces  with  a  slope  or  chamfer, 
along  one  side  of  their  upper  surfaces,  when  plate  rails  are  usedy  and 
the  construction  and  application  of  chairs,  such  as  are  herein  described, 
to  the  fixing  and  sustaining  of  the  rail  plates,  by  which  means  the  plate 
is  enabled  to  resist  the  lateral  pressure  to  which  it  is  subjected;  and  the 
great  strain  upon  the  spikes,  and  the  indentation  of  the  timber,  are  ob- 
viated. I  likewise  claim  the  application  of  cross  ties  of  wood,  either 
below,  or  above  the  blocks  of  stone,  or  of  wood,  which  make  a  part  of 
the  foundation  of  a  rail-road,  in  the  manner,  and  for  the  purpose,  fully 
made  known  in  the  foregoing  specification. 

ISAAO   COOPBR. 


Speeifieation  of  a  Patent  for  a  proeest  for  purifying  Salt-waterf  prq^ar^ 
atory  to  manufacturing  Salt;  granted  to  Nils  Sholtewskii  Van 
SoHouLTz,  Salina^  Onondaga  county^  New  Forkj  July  23r(/,  1837. 

To  all  whom  it  may  concern  be  it  known,  that  I,  Nils  Sholtewskii 
Van  Schoultz,  of  Salina,  in  the  county  of  Onondaga,  and  State  of 
New  York,  have  invented  a  new  and  useful  mode  of  purifying  salt  wa- 
ter, used  for  the  manufacturing  of  fine  and  coarse  fa//,  and  I  do  hereby 
declare  that  the  following  is  a  full  and  exact  description  thereof. 

The  nature  of  my  invention  and  discovery  consists  in  decomposing 
the  impurities  kept  in  solution  by  the  saltwater,  which  impurities  chief- 
ly consist  of  muriate  of  magnesia,  sulphate  of  magnesia,  muriate  of 
lime,  sulphate  of  lime,  sulphate  of  soda«  carbonate  of  iron,  iodine  and 
a  bituminous  oil*  &c.  &c.;  this  decomposition  is  performed,  before  the 
salt  water  is  drawn  into  the  kettles,  or  pans,  in  the  ordinary  wooden 
cisterns  belonging  to  the  salt  works,  if  said  cisterns  are  of  such  dimen- 
sions that  they  contain  sufficient  water  for  twenty  four  hours  consump- 
tion in  the  respective  works.  But  as  the  impurities  must  have  time  to 
^sink  to  the  bottoms  of  the  cisterns,  before  passing  into  the  kettles,  or  pans, 
three  cisterns,  at  least,  must  be  attached  to  each  saltwork,  each  cistern 
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containing  wtter  enough  for  twenty  four  hours'  boiling,  thus  permitting 
the  water  to  settle  during  forty  eight  hours. 

To  enable  others  skilled  in  the  art  to  use  my  inrention,  or  discorery, 
I  will  proceed  to  describe  the  operation;  first  remarking,  however,  that 
salt  waters  contained  in  different  wells,  differ  from  each  other  in  their 
composition,  wherefore  a  different  method  for  purifying  the  salt  water 
in  one  class  of  wells  must  be  used,  when  compared  with  the  method  of 
purifying  the  water  drawn  from  the  second  class  of  wells. 

Salt  wells  may  be  divided  into  two  classes.  In  iht  first  elassy  the  im- 
purities consisting  of  sulphate  of  lime  and  carbonate  of  lime  predomi- 
nate; and  the  salt  manufactured  out  of  that  water  will  be  highly  impure, 
by  containing  the  two  above  named  impurities;  more  or  less,  in  pro- 
portion to  what  the  water  held  in  solution  before  the  evaporation.  In 
the  second  elass^  the  impurities  consisting  of  muriate  of  magnesia  and 
muriate  of  lime  predominate,  and  the  salt  manufactured  out  of  that  wa- 
ter will  not  only  be  impure  by  containing  these  two  substances,  but  will 
never  dry  in  consequence  of  the  two  deliquescent  salts  which  continu- 
ally absorb  water  from  the  atmosphere,  whereby  a  continual  draining  is 
occasioned,  with  a  consequent  loss  of  salt. 

The  salt  wells  at  Onondaga,  in  the  State  of  New  York,  belong  to  the 
first  class;  the  salt  wells  at  Kanhawa,  in  the  State  of  Virginia,  belong 
to  the  second  class. 

For  purifying  the  salt  well-water  of  the  y?r«fc/iM»,  or  where  sulphate 
and  carbonate  of  lime  predominate,  I  take  the  following  method. 

For  a  wooden  cistern  containing  six  hundred  cubic  feet  of  water,  I 
throw  in  fifty  bushels  of  charcoal  (or  mineral  coal,  if  attention  is  paid  to 
the  quantity  of  carbon  contained  in  the  said  mineral  coal;)  then  I  fill 
the  cistern  with  the  salt-water;  when  full,  one  pound  and  ttvo  ounces  of 
alum  is  thrown  in  and  the  water  is  well  stirred;  then  left  to  settle  during 
forty-eight  hours,  after  which  time  it  is  fit  for  use* 

For  purifying  the  salt  well-water  of  the  second  class^  or  where  muriate 
of  magnesia  and  muriate  of  lime  predominate,  I  take  the  following 
method. 

For  a  wooden  cistern  containing  five  thousand  cubic  feet  of  water,  I 
throw  in  one  hundred  bushels  of  mineral  coal;  then  I  begin  to  fill  the  cis** 
'  tern;  when  half  full,  I  throw  into  the  water  one  sixteenth  part  of  a  bu- 
shel of  quick  lime  and  stir  the  water;  when  the  cistern  is  full,  Three 
pounds  of  alum  are  thrown  in,  the  water  stirred  and  left  to  settle  during 
forty  eight  hours,  after  which  time  it  is  fit  for  use.  The  lime  is  here 
used  for  the  decomposition  of  the  muriate  of  magnesia,  precipitating 
the  magnesia  and  forming  with  the  muriatic  acid  muriate  of  lime,  which 
latter  is  decomposed  by  the  influence  of  the  coal  and  alum.  The  lime 
must  first  be  thrown  in  and  then  the  alum,  because  if  the  order  is  revers- 
ed the  lime  would  act  on  the  alum  and  decompose  it. 

To  use  lime  for  the  purifying  of  salt  well-water,  belonging  to  the 
first  class,  for  instance  at  Onondaga  in  the  State  of  New  York,  would 
not  only  be  useless,  but  hurtful;  inasmuch  as  the  lime,  decomposing  none 
of  the  impurities,  would  be  found  in  the  salt. 

The  above  mentioned  quantity  of  coal  will  be  sufficient  for  a  month, 
but  the  other  substances,  alum  and  lime,  must  be  used  every  time  a  cis- 
tern is  filled. 
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When  the  presence  of  Iodine  is  so  great  that  it  corrodes  the  yesseb, 
I  use  one  fourth  part  of  an  ounce  of  eu^kate  of  manganeM^  which,  en- 
Teloped  in  paper,  is  thrown  into  the  cisterni  and  is  to  be  renewed  every 
fourteenth  day. 

What  I  claim  as  my  mode  and  discovery,  and  desire  to  secure  by 
Letters  Patent,  is  the  united  effect  of  cor^iw,  a/um,  and  Hme^  and  suiphaie 
ofMangantH  in  the  salt  well-water,  for  the  purpose  of  purifying  said 
waters,  for  the  use  of  manufacturing  salt. 

N.  Sholtxwsxii  Vom  Soboultz. 


Progress  of  Physical  Science. 


On  the  formation  of  Hail    By  M.  Db  la  Rivx. 

(CONTIKUED  FROU*PAOE  209.) 

After  having  remarked  the  direction  of  the  storm,  and  rested  for  a 
moment  from  my  fatigue  and  alarm,  I  reached  the  Puy-du-D6me,  a  mag- 
nificent observatory,  where  I  was  still  near  the  clouds.  It  was  now  two 
o'clock,  and  the  state  of  the  skies  made  me  fear  other  heavy  showers, 
which  I  was  solicitous  of  avoiding.  I  then  directed  my  steps  towards 
the  Puy-des-Goules,  between  two  and  three  miles  from  the  top  of  Puy- 
du-Ddme«  and  1  ascended  it  about  three  o'clock.  The  heavens  were 
very  much  in  the  same  state,  the  two  strata  of  clouds  were  still  appa* 
rent,  and  the  south  wind,  which  was  very  cold,  scudded  with  great 
strength  along  the  sides  of  the  mountain.  It  brought  along  with  it  an* 
other  hail-cloud,  which  appeared  to  be  heavily  charged,  and  in  which  I 
was  enveloped  for  about  five  minutes.  The  hailstones  were  numerouSf 
and  the  largest  was  scarcely  the  size  of  a  filbert.  They  were  formed  of 
concentric  layers,  more  or  less  transparent,  and  were  roundish  or  slightly 
oval;  they  were  all  carried  along  in  a  horizontal  direction  with  great 
velocity,  from  which  the  attraction  of  the  mountain  seemed  to  make 
them  swerve,  and  many  fell  upon  its  sides.  Very  many  struck  me  with- 
out doing  me  any  injury,  and  they  fell  as  soon  as  they  touched  me.  The 
greater  part  of  the  cloud  passed  over  my  head,  and  I  distinctly  heard  the 
hissing  noise  of  the  hailstones,  or  rather  a  confused  noise,  the  result  of 
an  infinite  number  of  partial  soundsf  which  I  could  attribute  to  nothing 
else  than  the  friction  of  each  hailstone  against  the  air.  The  cloud  which 
passed  over  my  head,  and  in  which  all  the  hail  was  formed,  allowed  none 
to  escape  beyond  half  a  league  from  the  spot  on  which  I  was  standing. 
Some,  however,  fell  on  the  northern  side  of  the  mountain  which  inter- 
cepted its  progress,  and  I  collected  a  certain  number  of  the  hailstones 
in  a  phial.  I  subsequently  submitted  the  water  to  many  chemical  tests, 
and  I  obtained  a  sensible  precipitate,  with  nitrate  of  silver  and  mu- 
riate of  barytes. 

All  the  hailstones  appeared  to  be  subjected  to  a  very  rapid  rotary  mo- 
tion, but  in  different  directions,  so  far  as  I  could  judge  by  examining 
their  movements  at  the  moment  of  their  fall  on  the  crown  of  my  hat^ 
which  I  held  as  much  horizontal  as  possible  to  receive  them.  Many 
other  clouds,  charged  with  hail,  still  rose  from  the  south,  and  now  on 
one  point,  and  now  on  another,  it  hailed  without  interruption  from  one 
till  four  o'clock  on  the  chain  of  the  Puys,  from  Mont  Oore,  as  far  as 
Riom  and  Volvic. 
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Between  four  and  five  o'clock  the  hail  ceased;  the  clouds  now  formed 
only  a  single  stratum,  but  they  often  presented  that  phenomenon  I  had 
noticed  in  the  morning,  viz:  that  they  grouped  together,  and  then 
poured  out,  along  with  flashes  of  lightning,  enormous  quantities  of 
water.  The  south  wind  also  had  now  ceased,  the  west  alone  blew,  and 
carried  along  with  it  these  frightful  waterfalls.  One  of  them  discharged 
itself  in  my  view  at  Barraque*  on  the  great  road  to  Clermont.  I  was 
distant  from  it  about  forty  yards,  and  not  a  drop  of  water. fell  on  me. 
A  heavily  loaded  carriage  which  was  at  a  little  distance,  disappeared 
in  the  twinkling  of  an  eye,  under  the  mass  of  water  which  the  heavens 
poured  down  upon  it.  After  the  passage  of  the  water-spout,  it  was 
overturned  in  a  ditch,  and  the  postilions,  for  a  time,  did  not  try  to  right 
It,  so  intense  was  the  darkness  in  the  midst  of  the  storm.  Large  pieces 
of  pavement  and  great  blocks  of  granite  were  carried  along  by  this 
waterspout,  which  still  hurried  away  before  me,  and  reached  Clermont 
half  an  hour  before  I  could  arrive.  The  storm  on  the  second  of  August 
was  not  so  rapid  in  its  progress  as  that  of  the  38th  of  July,  and  it  tra- 
versed a  much  shorter  line.  It  began  upon  the  mountains  of  Cantal, 
and  terminated  upon  the  confines  of  Auvergne  and  Bourbonnais.  M. 
L.  de  Bunch,  who,  that  day,  was  at  Cantal,  ineffectually  attempted,  at 
ten  in  the  morning,  to  reach  the  summit  of  Puy-Griou,  on  account  of  the 
violence  of  the  wind.  My  brother-in-law  M.  Nivet,  who  was  at  the 
Mont  Dore,  did  not  perceive  the  wind  at  the  Pic  de  Sancy  till  midday, 
and  I  myself,  upon  the  top  of  Puy-du-Dome,  did  not  perceive  its  vio- 
lence till  one  o'clock,  and  it  was  then  only  that  the  hail  clouds  arrived. 

Perhaps  I  may  have  dwelt  somewhat  too  much  in  detail  upon  these 
phenomena  of  which  I  was  an  eye  witness,  but  1  believe  I  have  collected 
some  facts  which  are  new  to  meteorology,  a  science  which  is  not  very 
rich  in  them  even  at  the  present  day.  I  shall  conclude  by  endea- 
vouring to  sum  up,  without,  however,  considering  them  as  quite  general, 
the  observations  which  I  have  collected  on  the  two  occasions  I  have 
specified. 

Conclusions, 

1st  It  appears  that  hail  is  formed  during  the  prevalence  of  winds  of 
impulsion^  and  not  of  those  of  inspiration^  which,  however,  are  generally 
more  violent  than  the  former.  The  storm  of  the  13th  July,  1788,  con- 
cerning which  M.  Tassier  made  a  report  to  L'Jcadsmie  des  Sciences^  goes 
to  confirm  this  opinion.  Its  velocity  was  nearly  the  same  as  that  of 
July  38, 1835. 

3d,  Two  strata  of  clouds,  placed  the  one  over  the  other,  and  two  winds 
from  different  quarters,  seem  necessary  for  the  production  of  hail. 

3d,  The  hailstones  do  not  pass  from  one  cloud  to  another  as  Volta 
supposed;  on  the  contrary,  they  advance  with  very  great  horizontal 
rapidity,  and  are  urged  forward  by  an  extremely  cold  wind. 

4th,  Electricity  nevertheless  plays  an  important  part  in  these  pheno- 
mena, and,  according  to  all  appearance,  the  superior  cloud  supports  the 
inferior,  heavily  loaded  with  hailstones,  and  probably  in  a  state  of  op- 
posite electricity.  There  is  probably  also  electrical  repulsion  among 
the  hailstones  which  form  the  anterior  extremity  of  the  cloud,  and 
which  there  present  the  whirlwind-like  phenomenon  which  is  so  re- 
markable, and  which  I  have  twice  observed  in  the  most  distinct  manner 
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5th)  Tht  hailitooes  do  not  strike  •gainst  eacli  other  dvrliig  their  ho- 
rizontal transport;  and  the  noise  which  is  heard,  that  rolling  murmnr- 
lag  which  is  perceived  at  so  great  a  distaace»  is  owing  to  the  combina- 
tion of  the  individual  sounds  prodnced  by  each  hailstone  cnttiog  the 
air  with  such  swiftness.  The  clashing  of  any  hailstones  during  their 
progress  causes  them  immediately  to  descend. 

6th,  We  are  led  to  suppose  that  the  hailstones  are  subjected  to  a 
rapid  rotary  motion,  but  my  opportunities  have  not  yet  enabled  me  dis- 
tinctly to  see  it. 

7th,  The  formation  of  hailstones,  and  their  increase,  appear  lo  be  owing 
to  cold  produced  by  the  evaporation  at  their  surface,  on  account  of  their 
great  velocity.  The  hot  air  into  which  the  anterior  edge  of  the  cloud 
penetrates,  leaves  a  portion  of  water  deposited  upon  them,  a  part  of 
which  is  evaporated,  and  thereby  congeals  the  other  part,  and  thus 
forms  concentric  layers  round  the  nucleus;  the  wind  unceasingly  trans- 
ports the  hailstones  into  new  portions  of  the  air  which  is  saturated  with 
moisture,  and  the  upper  cloud  supports  them  in  their  progress.  But  the 
lower  cloud  rapidly  increasing  in  density,  by  degrees  falls  down,  and  se- 
parates itself,  more  especially  on  its  anterior  portion,  from  the  electri- 
cal cloud  which  supports  it,  till  it  reaches  that  point  in  which  the  action 
of  this  latter  is  almost  nothing,  the  hailstones  being  all  electrified  in  the 
same  manner  then  strongly  repel  each  other,  and  present  that  violent  agi- 
tation which  is  perceived  at  the  surface  of  the  earth,  and  which  repels  in 
all  directions  those  hailstones  which  the  wind  reunites  by  imposing 
upon  them  its  own  direction. 

8th,  The  presence  of  long  crystals  at  the  opposite  poles  of  the  hail- 
stones of  the  28th  July,  1835,  would  indicate  that  those  which  were 
placed  at  the  equator  werie  destroyed  during  their  descent  by  the  ro- 
tary motion,  or  that  this  same  movement  hindered  them  from  being 
formed  upon  the  equatorial  portion  on  account  of  their  velocity,  whilst 
they  were  easily  grouped  upon  the  poles. 

9th.  The  water  procured  from  the  melting  of  the  hailstones  was  far 
from  being  pure. 

From  this  short  review,  we  may  see  how  necessary  it  is,  especially  in 
meteorology,  to  guard  against  too  readily  generalizing  facts.  We  must 
first  observe,  and  then  observe  again,  and  we  must  wait  till  favourable 
occasions  again  place  us  in  circumstances  where  we  may  see  well,  and 
study  well,  before  we  propose  theories  which,  like  those  of  Volta,  can  be 
supported  only  upon  the  reputation  of  a  great  name* 

Clermont,  Ut  February, 

The  account  which  we  have  just  been  reading,  and  the  precise  results 
which  the  author  deduces  from  the  facts  of  which  he  was  an  eye  wit- 
ness, appear  to  be  of  a  nature  calculated  to  throw  much  light  on  the  still 
rather  obscure  subject— the  formation  of  hail.  As,  moreover,  they  seem 
to  agree  with  the  view  we  have  taken  with  regard  to  this  phenomenon, 
we  may  be  allowed,  in  concluding  this  article,  to  explain  briefly  tho  opi- 
nions which  we  have  formed  on  the  point. 

Electricity,  then,  always  accompanies  the  formation  and  faU  of  hail; 
but  we  are  often  asked  if,  in  correct  reasoning,  this  is  a  sufficient  motive 
or  admitting  that  the  hail  owes  its  existence  directly  or  indirectly  to  the 
lectricity:— Is  it  not  possible  that  the  same  cause  which  determines 
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tlie  iarmatibB  of  the  bail,  at  the  same  time  de^elopea  the  dectricity,  and 
that  these  two  i^eaomenat  instead  of  being  connected  as  cause  and 
effect,  have  no  other  alliance  than  that  which  depends  on  their  having 
a  common  cause?  The  new  opinions  upon  electricity  with  which  sci- 
ence has  within  these  few  years  been  enriched*  and  more  especially 
those  which  have  obtained  concerning  the  difiereat  circumstances  in 
which  this  element  may  be  developed,  seem  to  confirm  this  conjecture; 
they  seem  also  to  derive  a  new  degree  of  strength  from  the  observations 
which  have  been  made  by  M.  Lecoq*  and  we  shall  therefore  endeavour 
to  develop  our  views. 

The  propagation  of  heat  in  any  body  is  always  accompanied  by  a  de- 
Telopmeat  of  electricity;  and  so  far  as  there  is  any  difference  of  tempera- 
ture between  the  different  parts  of  a  body,  so  far  is  there  a  rupture  of  the 
natural  electrical  equilibrium.  Now,  if  we  consider  a  vertical  column 
of  atmospheric  air  during  a  serene  calm,  when  no  wind  or  cloud  affects 
its  physical  condition,  it  will  represent  a  body  in  which  the  tempera- 
ture goes  on  decreasing  from  the  base,  which  rests  npon  the  earth,  to  its 
summit,  which  is  the  Umit  of  our  atmosphere.  The  difference  of  the 
temperature  at  the  two  extremes  of  this  column  must  be  very  consi- 
derable, since  it  is  admitted  that  the  temperature  of  the  atmosphere  at 
iu  upper  limit  is  at  least  *— 50°  GenL  This  difference  ought  also  to  be 
greater  in  summer  than  in  winter,  and  in  hot  than  in  cold  countries, 
since  the  temperature  of  the  base  of  the  column  of  air  is  determined 
by  that  of  the  soil  upon  which  it  reposes,  whilst  the  temperature  of  its 
summit,  being  that  of  the  limit  of  the  atmosphere,  is  every  where  and  at 
all  times  the  same.  This  difference  of  temperature,  which  extends  itself 
uniformly  between  all  the  points  of  the  vertical  mass  of  air,  is  necessa* 
rily  the  result  of  a  continual  propagation  of  heat  from  below  upwards, 
and  should  consequently  be  accompanied  by  a  development  of  electri- 
city, the  intensity  of  which  should  be  iocressed  in  proportion  as  it  as- 
cends, that  is  to  say,  in  proportion  as  the  difference  of  temperature  be- 
comes greater.  Now  this  is  precisely  what  we  learn  from  direct  obser- 
Tation;  we  in  truth  find  that  the  atmosphere,  when  it  is  calm  and  serene, 
is  charged  with  a  positive  electricity,  whose  intensity  is  continually 
greater  as  we  ascend.  As  to  the  negative  electricity,  which  should  ac- 
cumulate at  the  base  of  the  column,  it  is  absorbed  by  the  earth;  for 
many  observations  of  various  kinds,  and  amongst  others  those  of  De 
Saussure  and  of  Volta,  demonstate  that  the  earth  is  endowed  with  a 
negative  electricity. 

Taking,  then,  this  view  of  the  matter,  which  reposes  solely  upon  ex- 
periment, and  perfectly  accords  with  what  we  discover  in  a  body  heated 
at  one  of  its  extremities,  the  permanent  electrical  condition  of  the  at- 
mosphere will  essentially  depend  on  the  manner  in  which  the  heat  is 
distributed,  and  propagates  itself  throughout  the  air,  and  not  upon  eva- 
poration, vegetation,  or  any  other  cause  variable  in  intensity,  and  une- 
qually distributed,  to  which  the  atmospheric  electricity  has  been  erro- 
neously, as  we  think,  attributed.  It  would  be  easy  to  demonstrate  that 
this  explanation  can  account  with  the  greatesjt  accuracy  for  the  varia- 
tions which  atmospheric  electricity  undergoes;  and  in  particular  that  it 
is  not  in  opposition  to  the  fact  observed  by  M.  De  Saussure,  and  after  him 
by  other  naturalists,  thst  this  electricity  is  stronger  in  winter  than  in 
summer.    In  truths  the  greater  intensity  of  atmospheric  electricity 
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during  the  winter  is  owing  to  this  circumstance,  thtt  the  electro- 
scope, by  means  of  which  we  perceive  it,  is  at  this  period  of  the  year 
put  into  communication  with  a  larger  portion  of  the  atmosphere,  on 
account  of  the  moisture  with  which  the  air  is  then  almost  always 
saturated. 

Should  the  atmosphere  cease  to  be  serene,  or  should  a.  mass  of  air 
loaded  with  humidity,  and  carried  by  the  wind,  happen,  by  its  mixture 
with  another  mass  of  air,  to  produce  clouds,  immediately  a  new  distri- 
bution of  temperature,  and  consequently  of  the  electrical  condition  of  the 
column  of  air,  would  be  effected.  To  comprehend  this  result,  we  must 
remember  that  the  solar  rays  which  heat  the  surface  of  the  earth  tra- 
verse the  atmosphere  without  sensibly  heating  it;  and  that  it  is  the  heat 
emanating  from  the  earth  which  essentially  determines  the  calorific  state 
of  the  atmosphere.  Now  when  a  vertical  column  of  atmospheric  air  is 
divided  into  two  sections  by  a  layer  of  vapours,  or  by  a  cloud  more  or 
less  thick,  the  terrestrial  heat,  not  being  able,  at  least  wholly,  to  tra- 
verse this  layer  or  this  thick  cloud,  is  sent  back  towards  the  earth 
whence  it  came,  instead  of  penetrating  through  and  beyond  it.  The  por- 
tioQ  of  the  column  comprehended  between  the  cloud  and  the  soil  pre- 
serves, therefore,  this  heat,  whilst  the  portion  included  between  the 
cloud  and  the  limit  of  the  atmosphere  receives  little  or  no  heat;  and  the 
more  the  former  of  these  two  portions  becomes  hot,  the  more  the  second 
must  be  cold.  Thus  the  column,  instead  of  exhibiting  a  gradual  de- 
crease of  temperature  from  its  base  to  its  summit,  is  found  to  be  divided 
into  two  portions,  having  each  a  uniform,  but  very  different,  temperature. 
The  cloud,  more  or  less  thick  (or  there  may  be  many  of  them  superposed 
on  each  other)  which  separates  the  two  portions,  is  then  very  warm  on 
its  inferior  surface,  and  very  cold  on  its  upper  surface.  It  mustyofcourse, 
be  very  strongly  electrified,  negatively  on  the  one  side,  and  positively  on 
the  other;  and  this  electrical  condition  may  be  constantly  destroyed  by 
the  neutralization  of  the  two  opposite  electricities,  which  operate  across 
the  cloud  itself,  without  however  ceasing  to  exist,  since  the  cause  which 
produces  it  continues  to  act,  and  is  ready  to  reproduce  it  as  rapidly  as  it 
disappears.  Here,  then,  we  perceive  the  two  strata  of  clouds  of  which 
M.  Lecoq  speaks;  the  wind  ere  long  separates  them;  the  atmosphere  is 
speedily  filled  with  clouds,  some  ot  which  are  negatively  electrified,  and 
the  others  positively,  without  including  those  which  are  electrical 
through  the  influence  of  others. 

But  why,  it  may  be  inquired,  does  this  distribution  of  temperature, 
which  produces  so  great  an  accumulation  of  electricity  in  the  atmos- 
phere, for  the  most  part  also  produce  the  phenomenon  of  hail?  In  an- 
swer to  this  question,  we  must  recollect,  that  the  thicker  the  layer  of 
clouds  which  intercepts  the  heat  from  the  earth,  the  colder  is  the  upper 
portion  of  the  atmospheric  column.  Its  temperature  ought  to  be  de- 
cidedly inferior  to  that  of  ice,  for  if  the  cloud  completely  interrupted  all 
the  terrestrial  heat,  it  would  be  reduced  to  the  temperature  of  the  upper 
limit  of  the  atmosphere,  which  is  less  than  —50°  Cent.;  but  there  is  no 
necessity  it  should  be  so  low  as  this.  It  is  enough  that  its  tempera- 
ture should  be  sufficiently  low  to  congeal  the  drops  of  water  at  the 
upper  part  of  the  cloud,  and  so  to  freeze  them  as  to  render  them  capa- 
ble, when  impelled  by  the  wind,  as  noticed  by  M.  Lecoq,  to  traverse  the 
layers  of  clouds,  and  descend  towards  the  earth  in  consequence  of  their 
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weight,  at  the  tame  time  coodenaing  and  freezing  upon  their  tnrfacetbe 
Tapoura  through  which  they  paaa.  Thua,  the  aame  cause  which  favoura 
the  abundant  accumulation  of  atmospheric  electricity  in  the  cloudfwill 
also  be  that  which  most  assuredly  effects  the  formation  of  hail.  In  par- 
ticular, the  immense  heat  which  is  usually  experienced  before  a  thunder 
atonut  precisely  indicates  the  existence  oi  an  inylsible  stratum,  or  of  a 
cloud  which,  placed  in  some  part  of  the  atmosphere  above  the  observer, 
intercepts  the  terrestrial  heat,  and  sends  it  back  whence  it  comes,  in- 
stead of  allowing  it  to  proceed  into  free  space;  consequently,  the  higher 
the  temperature  is  raised  on  the  surface  of  the  earth  at  any  given  time, 
the  more  it  must  be  depressed  on  the  other  extremity  of  the  column,  or 
on  the  other  side  of  the  cloud,  and  consequently  there  must  be  the 
greater  tendency  both  to  the  development  of  electricity,  and  to  the  for- 
mation of  hail. 

Again,  the  hailstones  once  formed,  enlarge  more  or  less,  according 
to  the  length  of  the  course  which  the  wind  causes  them  to  pursue 
through  the  atmosphere;  according  to  the  quantity  of  water  which  they 
meet  with  in  this  course,  and,  finally,  according  to  the  temperature 
more  or  less  low  which  they  possess  at  the  moment  of  their  formation. 
In  winter,  if  they  be  small,  it  is  owing  to  the  absolute  quantity  of  water 
which  the  atmosphere  contains  being  much  less;  and  since  at  the  mo- 
ment of  their  formation  the  temperature  is  not  lower  than  in  summer, 
they  must  clearly  condense  a  smaller  quantity  of  water  upon  their  sur- 
face, since  they  encounter  less  in  their  passage:  they  then  form  what 
we  call  hoar-froit  (gresil.) 

We  believe,  therefore,  that  hail  is  formed  in  the  most  elevated  regions 
of  the  atmosphere;  where  we  besides  know,  from  the  appearance  of  halos, 
that  small  crystals  of  ice  are  often  floating.  The  cloud  which  carries 
these  small  nuclei  of  hailstones  on  its  npper  surface  descends  obliquely 
towards  the  earth  through  the  combined  effect  of  its  weight  and  of  the 
dominant  wind.  In  proportion  as  it  descends,  the  hailstones  increase  in 
aise,  or  diminish  and  are  dissipated,  according  as  they  meet  in  their 
course  clouds,  or  a  dry  atmosphere.  In  the  former  case,  the  cloud  which 
conveys  them  becoming  always  more  and  more  weighty,  at  length  de- 
scends lower  than  all  the  others,  as  haa  often  been  remarked,  and  finally 
disperses  itself  upon  the  ground. 

We  shall  not  attempt  at  present  to  develope  more  in  detail  the  ideas 
which  we  have  now  expressed.  We  should  even  have  waited  till  a 
greater  number  of  observations  than  thoae  which  we  have  already  made 
bad  furnished  us  with  a  more  solid  groundwork,  had  not  the  publication 
of  M.  Lecoq  presented  a  favourable  occasion  for  their  publication. 

Edtn.  New  FhUoi.  Jour. 


Meehanles^  Regrlster. 

Mr.  Joseph  Esquilant,  35,  St.  Alban's  Street.  Lambeth,  has  recently 
inyeoted  a  mode  of  manufacturing  flowers,  and  other  articles  for  decor- 
ating rooms,  of  leather,  prepared  in  the  same  manner  as  paper  is  for 
papier  mdeM.  The  advantage  of  using  this  material  is,  that  the  articles 
are  tougher  and  more  durable.    A  specimen,  which  was  shown  to  as 
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hj  Mr.  Esquilant,  vas  thrown  from  one  end  of  the  room  to  the  other 
and  pulled  at  both  ends  with  considerable  force«  without  suffering  the 
slightest  injury.  We'  trust  some  eminent  architect  will  examine  this 
invention,  and  patronize  its  author  as  he  deserves. — Cmd. 

ArcUteo.  Mag. 


•  The  Cuba  RaUway. 

This  railway  passes  from  the  city  of  Havanna  to  the  port  of  Bat- 
abano,  on  the  southern  side  of  the  island  of  Cuba,  and  is  eighty  miles 
in  length.  The  purpose  for  which  it  has  been  constructed,  is  to  connect 
the  commerce  of  the  Havanna  and'the  northern  side  of  the  island,  and 
also  the  commerce  of  New  Orleans  and  various  other  important  parts  of 
the  northern  side  of  the  Gulf  of  Mexico,  with  the  West  India  islands 
and  the  Spanish  Main.  Cuba  being  an  island  of  upwards  of  700 
miles  in  length,  but  only  about  80  miles  in  average  breadth,  and  lying 
in  a  position  which  requires  vessels  from  the  north  or  (he  south  to  sail 
round  it  in  order  to  reach  the  opposite  sea,  it  was  projected  by  the  pre- 
sent governor  of  the  island,  that  a  railway  should  be  formed  for  the 
purpose  of  cutting  off*  a  navigation  of  several  days,  by  passing  across 
the  island  from  north  to  south.  It  is  therefore  apparent  that  the  rail- 
way is  a  work  of  the  most  important  kind,  and  will  tend  to  improve 
most  materially  the  commerce,  not  of  the  island  of  Cuba  alone,  but 
of  the  English  West  India  Islands,  and  of  all  the  countries  of  the  West 
India  seas. 

The  railway  is  not  perfectly  direct  in  its  course  from  the  Havanna 
to  Batabano;  as,  in  the  commencement  of  the  undertaking,  it  was 
thought  expedient  to  carry  the  line  a  few  miles  eastward  of  the  due 
course  across  the  island,  for  the  purpose  of  taking  in  some  very  rich 
and  populous  villages  and  sugar  plantations  which  exist  upon  the  way. 
This  deviation,  however,  will  serve  as  a  branch,  should  the  traffic  upon 
the  railway  prove  equal  to  the  expectations  of  the  government,  and  the 
course,  at  a  future  time,  be  required  to  be  rendered  perfectly  direct 
from  sea  to  sea. 

Fifty  miles  of  the  line  have  been  completed  some  months  since,  and  a 
steam  locomotive  engine,  of  great  power  and  size,  has  been  manufac- 
tured for  it,  by  the  Messrs.  Braithwaite,  of  the  New  Road.  The  whole 
of  the  levels  and  other  more  important  works  upon  the  remaining  thir* 
ty  miles,  are  now  also  completed;  and  the  rails  having  been  shipped  from 
England  about  two  months  since,  it  is  expected  that  the  next  arrivals 
from  the  Havanna  will  communicate  intdligence  of  the  opening  of  the 
entire  line.  Lond.  Meoh.  Mag. 


East  India  Caouiehoue* 

It  is  well  known  that  a  large  supply  of  this  valuable  substance  might 
be  procured  from  India,  if  the  same  care  were  to  be  taken  in  gathering 
it  as  in  Southf  America.  *'The  London  Caoutchouc  Company,'^  im- 
pressed with  this  idea,  accordingly  sent  to  India  an  offer  of  a  premium 
of  fifty  pounds  for  the  first  hundred  weight  of  East  India  caoutchouc 
which  should  be  shipped  for  England.     When  the  offer  arrived,  how- 
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erer*  it- was  somewhat  of  the  latest;  the  great  demand  existing  at  home 
for  the  article  had  been  previously  heard  of,  and  large  quantities  were 
already  on  shipboard;  compared  to  which  the  ^^hundred  weight"  stipu- 
lated for  was  but  a  molehill  to  a  mountain!  The  whole  affair  forms  an 
apt  illustration  of  the  doctrine  that,  in  commerce,  the  force  of  self-in- 
terest is  far  superior  to  that  of  artificial  bounties.  ibid. 

Minerals  in  Jamaica. 

The  expectations  of  the  Spaniards,  which  appear  to  have  been  disap- 
pointed on  the  first  discovery  of  Jamaica  by  Columbus,  with  respect  t 
its  mineral  riches,  appear  to  be  on  the  eve  of  being  realized,  in  our 
days,  after  an  interval  of  more  than  three  centuries;  specimens  of  copper, 
gold,  silver,  lead,  and  iron  ores,  of  great  beauty  and  richness,  having 
been  received  in  this  country  from  an  estate  in  the  vicinity  of  Kingston. 
The  copper  ore  is  said  to  yield  fifty  per  cent,  of  pure  metal,  and  hence 
appears  to  be  the  richest  in  the  world:  and  a  cargo  of  copper  ore  ship* 
ped  from  an  estate  in  the  parish  of  St.  George,  sold  as  high  as  £^0  per 
ton.  Besides  this,  a  discovery  of  coal,  of  excellent  quality,  has  also 
taken  place,  and  promises  to  be  of  vast  advantage  to  the  inhabitants. 

MWog  Joamal. 

Origin  of  CoaL 

Coal  is  supposed  by  some  writers  to  be  the  remains  of  antediluvian 
timber  which  floated  in  the  waters  of  the  deluge  until  several  mineral 
strata  had  been  formed;  others  conceive  it  to  be  antediluvian  peat  bog. 
It  was  used  in  England  anterior  to  the  reign  of  Henry  III;  for  that 
monarch,  in  1334,  renewed  a  charter  granted  by  his  father,  to  the  inha- 
bitants of  Newcastle,  by  which  they  were  permitted  to  dig  coal  on  the 
payment  of  100/.  per  annum.  Coals  had  been  introduced  into  London 
before  1306,  for  in  that  year  the  use  of  them  as  fuel  had  been  prohibited, 
from  the  supposed  tendency  of  their  smoke  to  corrupt  the  air.  About 
the  beginning  of  the  sixteenth  century  the  best  coals  were  sold  in  Lon* 
don  at  the  rate  of  48.  Id.  per  chaldron,  and  at  Newcastle  no  more  than 
2s.  6d.  for  the  same.  During  the  ensuing  century,  however,  they  were 
received  into  such  general  usey  that  in  1648,  on  the  scarcity  of  coal  in 
London,  many  of  the  poor  were  said  to  have  died  from  the  want  of  fuel. 
The  whole  quantity  of  coal  sent  into  London  on  an  average  of  four  years, 
has  been  estimated  at  1,170,000  chaldrons  per  annum.  There  has  been 
much  dispute  on  the  origin  of  coal,  but  Brogniart  has  given  the  follow* 
ing  as  the  general  conclusions  of  naturalists:— K  That  coal  was  formed 
at  the  same  time  as,  or  after  the  existence  of,  organized  bodies.  2.  That 
this  mineral  when  first  formed  was  liquid,  and  in  a  great  degree  of  pu- 
rity. 3.  That  the  same  cause  which  produces  this  substance  is  several 
times  renewed  in  the  same  places  and  under  the  same  circumstances. 
4.  That  the  cause,  whatever  it  may  be,  is  nearly  the  same  over  all  the 
earth,  since  the  beds  of  coal  always  exhibit  nearly  the  same  phenome- 
na in  their  structure  and  accidental  circumstances.  5.  That  these  beds 
have  not  been  deposited  by  any  violent  revolution^  but  on  the  contrary, 
in  the  most  tranquil  manner,  since  the  organized  bodies  that  are  found 
in  them  are  often  found  entire,  and  the  leaves  of  vegetables  impressed 
in  the  slate  which  covers  the  coals  are  hardly  ever  bruised  or  otherwise 
deranged.— i&r/Ayr  Chrwick.  ibia 
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Artiols  xtu. — On  the  preparation  of  Factitiotu  Puzzolanaij  andpartieU' 
Ifufly  of  that  afforded  by  OneUe  Sand. 

$1.  On  different  kinds  of  Puzzolana. 

The  important  part  that  puzzolanai  play  in  the  improvement  of  hjdrna* 
lie  mortars,  sufficient!/  explains  the  interest  that  belongs  to  an  exam- 
ination of  this  sobject.  As  jet  we  know  of  no  other  means  of  forming  mor- 
tars susceptible  of  hardening  in  water:  and  even  since  h/draalic  limes  have 
become  the  subject  of  particular  studj,  that  of  pnzzolanas  has  not  been  the 
Jess  attended  to,  because  hydraulic  limes  are  not  to  be  found  in  every  lo* 
cality,  nor  is  it  always  possible,  or  economical,  to  manufacture  them;  and 
because  in  many  circumstances  they  give  mediocre  results  only,  unless 
mixed  with  a  certain  dose  of  puzzolana. 

Puzzolanas  may  be  arranged  in  two  principal  classes,  namely,  natoral  puz- 
zolanas,  and  artificial  puzzolanas.  Among  the  first,  the  most  energetfc  are, 
generally,  volcanic  matters  of  a  composition  analogous  to  clays.  These 
were  discovered  first  in  Italy,  where  their  use  goes  back  to  time  immemo- 
rial. Afterwards  they  were  found  in  countries  possessing  extinct  volca- 
noes, as  Auvergne,  Yivarais,  Guadeloupe,  &c.  The  matters  which  fur- 
nished them  have  sustained,  by  igneous  action,  a  change  in  the  primitive 
mode  of  combination  in  their  elements;  but  as  the  intensity  of  this  action 
was  not  every  where  the  same,  there  resulted  products  of  various  degrees 
of  cohesion:  and  it  is  not  difficult  to  conceive  that  great  differences  may 
exist  in  their  qualities,  although  nono  may  exist  in  their  chemical  compo- 
sition. 

It  may,  nevertheless,  be  possible  that  a  puzzolana  is  no  more  than  of  me- 
diom  quality,  merely  because,  as  is  said  in  common  parlance,  it  is  still  too 

*Paiis»  fiom  the  Boyal  pnss»  1833. 
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young.  In  cMes  where  there  weeel  firel  too  mach  cohesiont  certiio  in- 
flaences  maj,  in  the  course  of  time,  bring  aboat  a  itate  of  disaggregation. 
This  phenomenon  is  not  without  exampU  in  nature:  the  greater  part  of  the 
feldspathic  rocks  are  in  these  circumstances,  and  produce  a  second  variety 
of  pnTzolanas.  Socb,  pepticniarfj^  are  the  grajwackes  of  Carbaix,  the 
arenes  of  Perigerd,  and  our  gneiss  sands.  The  geological  position  of  these 
substances,  at  least  of  the  gneiss  which  we  have  before  us  at  Brest,  does  not 
admit  the  supposition  of  any  igneons  action.  This  disaggregation  goes  on 
little  by  little,  and  we.  take«  as  it  were«  nature  in  the  act,  for  between  the 
upper  parts  of  the  quarries  which  are  in  a  state  of  sand,  and  those  which 
are  still  in  the  condition  of  hard  rocksi,  it  is  not  rare  to  find  a  series  of 
layers  of  every  intermediate  grade  of  cohesion. 

T*hese  recent  puczolamia  are  but  sKghtly  energettc:  but  by  torrifjing 
them,  they  are  rendered,  if  not  tf^\  to  the  first,  at  least  applicable  to 
almost  all  the  same  uses:  they  thereby  paaeinto  the  class  of  artificial  pua> 
zolanas. 

In  the  same  class  we  must  also  arrange,  after  they  have  been  highly  cal- 
cined, eenipact  schiets,  and  even  basaUs.  Cafcination  was  in  Tact,  the 
means  applied  to  these  substances  byM.  Gratien  Lepdre,.and  the  Swedish 
fOgpnNr  Qe^^  l^astty,  all  days,  considered  either  ae  pvoaeeding  freoi 
tbe  deisompositvoe  of  rocks^or  as  forming  particular  earths^  lead  tn  the  same 
result  by  the  application  of  heat. 

Few  localities  are  without  clays^  whence  the  general  use,  from  very  re- 
mote periods,  of  the  dust  of  bricks  or  tiles^  as  cement.  We  may  now  sub^ 
stitute,  with  economy,  the  sands  of  grajwacke,  of  gneiss,  and  of  arenes;  but 
these  latter  substances  are  tess  common.  By  their  use  the  subject  does  not 
change  its  aspect;  there  is  merely  an  entargement  oi  its.  boundaries. 

In  all  puzzolanas,  natural  or  factitious,  the  elements  of  clay,  namely, 
aiiex  aiid  aluame, determine  the  hydraulic  qualities:  moreover,  silex  alone, 
itt  jelly,,  er  lightly  calcieed,  but  in  a  state  of  extrerae  division,  gives,  by  its- 
mixture  with  fat  lime,  a  good  hydraulic  mortarf  while  it  is  nf»t  the  same 
with  ahimine;  we  may,  t^eforc^  say,  defimtively,  that  sHex  is  the  base 
•fall  pnzaolaoas;  and  that,  reciprocally,  alli  substances  ceotaining' silei  in- 
a*  state  of  feeble  cohesion  areapt  to  become  pozsolanaa.' 

§.2.  On  uveral  methods,  employed  in  the  preparaiion  of  FaUitioiu  Puzzo^ 

lanaem 

The  study  of  the  quality  and  use  of  natorsi  puaz^itanas  not  having  im- 
mediaie  connexion  with  the  questton  before  us,  we  shall  restrict  our  re» 
marks  to  artificial  puzzolanas.  And  we  shall  first  refer  to  the  several 
methods  applied  to  their  preparation. 

The  material  to  which  recourse  is  had,  may  be  submitted  to  heat,  first, 
in  the  state  of  powikrf  and  second,  in  the  state  of  fragments,  either  brick 
shaped^  or  of  irregular  forms.  In  the  first  case,  all  refractory,  ochreou8,or 
calcareotts,^  clays  may  afford  good  puzzolaoaa  by  a  torreAtction  of  a  few  roi* 
Diitea.  it  wili  be  sufficient  to  spread  the  powder  in  a  thin  layer  on  an  iron 
plate,  and  keep  it  incandescent  from  five  to  twenty-five  minutes.  M.  Vi- 
cat,  to  whom  we  are  indebted  for  the  knowledge  of  thiS' method,  a^ldS)  how«- 
ever,  that  it  has  not  been  applied  on  a  large  scale,  and  that  it  offers  some 
difficnkies.  M.  Giranl  de  Caudemboorg  assures  ue^  from  his  own  expe- 
riflMnts^  tha4i  wrfien  the  arene  sands  have  been  lightly  torrefied,  the  tMtte> 
required  to  set  under  water  is  shortened,  but  the  hardness  of  the  mortars  is 
not  increased.    This  consequence,  (bunded  on  a  particular  case  of  caUi- 


Digitized  byVjOOQlC 


natioDt  does  not  |mve  tbtt  it  ii  tnit  in  f«Mnl  of  tf«iN%  AMi%  tiftil  of 
graywacke  or  gneiss. 

in  the  second  case  the  materials  are  employed  either  fMre^  thtt  ii  to  say,  in 
theaUte  nature  snppltcs  thcm^or  |irevi«isly  miied  with  certain  sabstaoces 
•desiiaed  to  laeilitate  the  chemicai  reaction*  This  preoiiBedt  we  se#,  ac«> 
cording  to  Gen.  Treassart,  that  calcareous  elay  brought  to  the  same  de|r«o 
#f  calcination  as  lightly  burned  bricks,  |iTes  good  resale;  add  that  M^ 
ihia  degree  up  to  that  of  the  highest  calcination,  ita^anorgy  rspidly  dimin* 
ishes,  and  at  last  becooies  null;  that  for  ocbreoas  cla^rs,  on  the  contrary,  the 
calcination  of  lightly  burned  bricks  gives  rery  mediocre  results;  but  that 
these  results  are  progressively  ameliorated  up  to  the  degree  of  burning  re* 
quired  to  produce  good  bricks,  beyond  which  it  decreases  inde6nitely ;  that, 
lastly,  refractory  days  also  give  excellent  puzauiUnas  at  the  degree  of  burti* 
log  which  makes  good  bricks,  but  they  resist  better  than  the  ochreous  elayl 
the  effect  of  a  higher  calcination,  and  do  not  sensibly  lose  quality  up  to  a  taU 
cination  equalling  that  of  common  lime.  It  is,  eooseqaently,  to  be  sup- 
fMoed  that  they  attain  their  maximum  less  quickly;  and  such  is,  without 
doubt,  the  reason  why  Chsptal«^^ubmitting  to  the  same  mode  of  caUioa- 
tlon  refractory  clay,  sometimes  pure,  and  sometimes  mixed  with  the  soU 
phate  of  iron,  which  me  the  equiTalent  of  an  ochreous  clay,  found  differ!- 
nnt  results,  and  concluded  that  the  oxide  of  iron  was  an  element  essential, 
generally,  to  the  success  of  the  operation* 

Clays,  at  the  same  time  ochreous  and  calcareous,  but  containing  at  least 
m  tenth  of  their  weight  of  lime,  like  clays  simply  csl4areoUB,  requite  only  t 
alight  calcination.  (Treussnrt)  We  msy  thus,  by  a  slight  bumiftg,  obtain 
good  pozzolana  with  an  ochreous  clay,  by  impregnating  it  with  a*  certain 
quantity  of  Hum,  according  to  the  recoBmenoattoo  of  laspeutor  General 
Bruy^re.  We  might  also,  with  equal  success,  replace  the  lima  by  potnshot 
soda;  and  such,  for  examplor  is  what  is  called  aqtuforth  umentf  a  residue 
left  in  the  preparatioo«  by  means  of  day  and  nttrato  of  potash^  of  nitrio 
add. 

At  the  works  on  the  canal  from  Nantes  to  Brest,  gray  wadcei  in  irre|;u- 
lar  pieces,  was  submitted  to  a  degree  of  heat  like  that  required  to  furnish 
good  bricks.  And,  according  to  M.  Yicat,  blue  schist  roquirea  to  be 
heated  till  It  swells  op,  {hmrnauJUy)  and  basalt  till  it  meltty  (2e  ha$9M  tfoft 
coukr.) 

For  the  burning  of  all  these  materials  in  fragments,  Ikno  kilns  or  hriek 
kilns  may  be  used.  Unfortunately,  the  uniformity  of  the  burning  not  being 
perfect  in  any  of  these  kilns,  fragments  are  mixed  together,  some  of  which 
«re  too  much,  and  some  too  little,  burned;  and,  consequently,  there  Is  a 
mixture  of  good  and  bad  pozzolana,  affording  a  mediocre  result,  or  at  leatft 
a  result  quite  inferior  to  what  may  be  obtained  in  the  laboratory* 

If  to  this  be  added,  the  expense  necessary  to  pulverize  and  sift  these  same 
fragments,  it  will  be  perceived  how  important  it  is  to  be  able  to  apply  on  a 
large  scale  M.  Vicat's  method;  for  with  that  method  nothing  is  easier  than 
to  arrive  at  a  uniform  degree  of  calcination;  after  which  the  products  need 
DO  manipulation*  Soch  was  the  object  in  view  in  constructing  the  furnace 
described  below.  The  abundance  of  the  gneiss  sand  in  the  quarries  of  the 
port  of  Brest  enabled  us  to  avoid  the  expense  of  a  preliminary  polveriza- 
tion»  and  at  the  same  time  we  were  enabled  to  torn  to  profit  the  immense 
quantity  of  wood  chips  furnished  by  the  naval  constructions. 

Note.     Thtn  follows  in  the  original: 

Description  of  a  furnace  forfactUioui  puzzolanae. 
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Detmli  relative  to  the  varioua  parte  ifihejumaee. 

Frogreee  efhurmng. 

QumitUy  of  produete  obtained. 

The  furnace  being  a  reverberalory^  the  cement  woe  epread  out  upon  the 
hearth  in  undulating  zonee^  rather  thicker  near  the  front  than  in  the  reoTj  or 
on  the  eidee^  and  the  aperture  woe  eloeedfor  twenty  to  twenty-fwe  minutee. 
Jit  the  end  of  thie  time  the  eurface  eubmitted  to  the  flame  woe  renewed^  bg 
turning  over  the  eubetance.  Jraiting  about  another  twenty  minutee^  the  cal- 
cination wae  euffiderUj  and  the  matter  wae  drawn  away  to  giveptau  tmme- 
diately  to  another  portion.    The  author. then  proceeds: 

The  quantity  of  puzzolana  prepared  in  Ihia  way  varied  as  the  furnace 
was  more  or  lest  hot;  but  it  became  constant  after  the  fifth  or  sixth  day, 
and  amounted  regularly  to  120  cubic  feet  in  24  hours.  The  number  of 
burnings  in  the  same  interval  was  34$  which  gave  for  each  burning  3*53 
cubic  feet  of  puzzolana  and  42  minutes  of  time. 

The  first  days  the  furnace  was  in  operation,  we  withdrew  as  much  as  177 
cubic  feet  in  24  hours.  But  experience  was  not  slow  in  demonstrating  that 
too  much  in  quantity  was  injurious  to  the  quality;  and,  which  is  remarka- 
ble, this  imperfectly  burned  sand  was  less  energetic  than  the  crude  sand. 
It  was  not  less  important  to  prove,  on  the  other  hand^  what  would  happen 
in  prolonging  the  calcination  beyond  42  minutes.  To  this  end,  two  new 
essays  were  made,  the  one  with  two  hours',  and  the  other  with  three  hours' 
burning;  and  we  found  that  under  these  circumstances,  the  energy  of  the 
puzzolana  suffered  a  little  as  respects  the  rapidity  of  the  setting,  but  re- 
mained about  the  same,  as  to  resistance  to  rupture,  at  the  end  of  fifteen 
months. 

It  was  important  to  have,  as  a  term  of  comparison,  some  trials  of  the  gneiss 
burned  in  the  state  of  fragments,  according  to  the  process-antecedently  used. 
For  that  purpose  we  took,  at  hazard,  a  considerable  stock  of  powder  re- 
duced from  fragments  burned  during  twelve  to  fifteen  hours  in  a  lime 
kiln;  and  other  powder  reduced  from  fragments  burned  above  the  Uinc« 
in  another  lime  kiln.  With  the  first,  the  results  were  inferior  to  those  with 
the  crude  sand;  with  the  second,  they  were  sensibly  better  than  the  crude 
sand,  but  weaker,  notwithstanding,  than  the  sand  calcined  in  the  rever- 
beratory  furnace. 

§3.  Chmparative  experimcnte  with  the  Puzzolana  of  GneieSf  taken  in  differ- 
ent eonditione. 

The  experiments  here  mentioned  are  united  in  the  two  foliowins  ta- 
bles. ^ 
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Table  Ndu  XL11L*^M^  ieriuqf  iatftrimentM. 


90» 


M4. 


10 


13 


13 


of  the  BMrtan. 


V 


One  of  lime  in  paste  with  twe^ 
of  cnide  gnein  land  *  3 

Same  with  two  and  a  half 
Same  with  twwof  stfut  afightlj^ 
Kleinad  .  3 

with  one  of  Mad  do.  iod  ^ 
one  of  quaftsoee  tend  3 

Saoie  with  two  and  a  half  ofl 
gneiss  sand  calcined  for  42  V 
minutes  •  .        j 

Same  with  two  do. 
Same  with  one  and  a  half  do. 
Same  wich  one  do.  and  one 
quanzose  sand 
with  two  of  pulverised  frag-'^ 
OMiits  having  beew  heated  I 
from  kwelYe  to  ftfteea  hours  | 
in  a  lime  kiln  •  J 

with  one  and  a  half  of  the  7 
imepuxzolana  > 

with  one  of  do.  and  one  ^ 
of  quartzose  sand   .  3 

with  two  of  palvciized:  ^ 
fragments  heated  more  high'  > 
\y  than  the  aboye  J 

Same  with  two  of  do.  frodi  anoth-  \ 
er  fragment,  j( 


"? 


d's. 
30 

20 
35 


n 

8 
20 


hi 


Ihs. 
3.35 

3.2S 
2.04 

<0.57 

5.3/ 

5.37 
4.1 

<0.99 
111 

<0.97 

<0.75 

3.43 

4.69 


mo's. 
8 

do. 
do. 

do. 

do. 

do. 
do. 

do. 
do. 

do. 

do. 

do^ 
do. 


^  ImtMftvad  in  saa^watsr. 
Thetimeofsettiag^aiit- 
'^     tie  aacartain  on  ac- 
oaant  of  dlia  torfiice 
awallintg  upL 

The  resistanoas  to  iu^ 
tare  were  calculated  gen- 
erally after  the  formula  of 
Galileo,  2  PcsR  a  5< 
wherein  P  indicates  the 
weight  taateaosed  wentp" 
tare;  c  the  distance  of  the 
pcinfof  sttpportof  the  mo^ 
tap  to  the  point  of  applica- 
tion of  the  load;  a,  the 
breadth  of  the  prisnd,  atfd 
»» ita  dbpth. 


All  the  mortasr#  eaaM^ 
prised  in  thli  tabto  wate 
MMnadiatel^  ii 
sea  watcf . 


TaMc-  No.  TLlT.-^Second  setiei  of  expetimmn. 


\ 

Vs. 

ObmporittoaofclM'auKriim 

S 

r 

\ 

lUoMrks. 

14 

15 
»6 

17 

One  of  lime  in  paste  with-^ 

two  ofi^ss'saad  oaloia*  C. 

ed  for  fortj-two  minutes  y 
Saoie  with  two  of  sand  cal-> 

dncd  during  two  hours  3 
Sane  with  two  of  sand,  caf^  7 

cimad  daili^tbfee&ovfa  3 
Like   No.  14,  but  tempered*) 

▼as7  salt  and  mimsssed  C 
imoMdiately  in  bresh  waterj 

d*s, 
8 

12f 

2a 

24> 

lbs. 
5,19 

5.70 
5.76 

3.04 

n»s 
15 

do' 
do 

do 

1 
(Tempered  stiff  and  iauaersad 

J 

25» 
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Table  No.  XLIY— Continved. 


No. 


ConpoMon  of  the  mortan. 


like  No.  15  but  a  little  len? 

toft  then  No.  17  5 

Like  No.  16  and  about  the? 

•ame  conaiatence  as  No.  18  5 
Like  No.  14  but  allowed 

dry  for  18  hours  before  the 

immenion 
Like  No.  15  and  with  the 

precaution  as  No.  30  3 

Like  No.  16  and  with  the  tame  } 

precaution  as  Not.  20  and  \ 

21  .  .  .      S 


lo  3 
the^ 


a 


Hi 

a- 


IH 


lit. 
8.96 

4.70 
6.60 
7.17 
6.60 


8 
t 


mo't 
15 

do. 
do. 
do. 
do. 


It  it  remarkable  that  under 
fresh  water  the  mortars  have 
not  the  same  tendency  to  swell 
up  as  in  taapwater. 


§4.  On  the  influence  of  the  inert  portiom  ofgneiu  tand. 

The  trials  Nos.  4,  8  and  11  iDdicate  that  the  pvzzolana  of  gneiss  will 
not  bear  an  J  addition  of  quartzose  sand:  all  the  other  nnmbers  indicate 
that  when  calcined  properly  it  gives  mortars  that  set  very  soon  under  salt 
water  or  fresh  water,  but  that  it  acquires  in  the  end,  onlj  a  moderate  hard- 
ness. In  fact,  it  can  be  arranged  only  in  the  class  of  puzzolanas  iimply 
energetic. 

All  these  results  appear  to  us  to  be  affected  bjr  one  and  the  same  cause, 
the  presence  of  inert  matter.  We  know  that  gneiss,  like  granite,  is  formed 
of  quartz  in  grains,  mica  and  feldspar  but  the  quartz  totally  riesists  spon- 
taneous decomposition;  the  mica  resists  it  in  part,  because  it  is  that  sub- 
stance which  is  seen  in  the  sand  of  the  quarry  in  countless  brilliant  span- 
gles: the  feldspar  alone  undergoes  chemical  alteration,  and  furnishes  the 
active  element  of  puzzolana.  The  energy  of  this  puzzolana  depends 
then  on  the  relative  quantities  of  feldspar  on  the  one  hand,  and  of  quartz 
and  mica  on  the  other.  Several  attempts  at  a  separation  have  given  us  a 
mean  proportion  of  about  one  quarter  for  the  quartz.  The  mica  is  much 
more  abundant  but  difficult  to  separate.  On  collecting,  by  means  of  a  ve- 
ry fioie  seive,  the  most  pulverulent  portions  of  a  well  burned  sand,  it  ap- 
peared to  be  extremely  charged  with  mica;  and  on  tempering  it  with  lime 
in  paste,  it  save  a  mortar  which  did  not  indurate  in  water  till  the  end  of 
24  dars;  whne  with  the  same  sand  not  sifted,  the  setting  of  the  mortar  oc- 
curred at  the  end  of  the  7th  day. 

We  will  add  that  the  proportions  of  constituents  may  vary,  from  one 
quarry  to  another,  or  even  in  different  veins  of  the  same  quarry.  It  was 
thus,  probably,  that  on  one  occasion,  the  calcined  sand,  taken  at  hazard 
from  the  store  house,  gave  us— /tme  of  eettingf  five  daye — resiatanee  to 
rupture  per  0.394  inck^  (centimetre)  tquare^l  1.22  lbe.^^age  of  the  mortar 
when  broken  S\  months. 

The  energy  of  the  products  obtained  from  the  reverberatory  furnace  ap- 
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petn  then  to  depend  quite  u  nuieh  on  the  sebftance  ased  u  on  the  degree 
of  calcination  given  to  it.    • 

§5.  Triali  of  the  $ame  nverheratory  furnace  m  the  eakmatien  ofpkaHe 

daye. 

What  we  have  thus  far  said  of  the  gneiss  sabd  is  applicable,  for  the 
greater  part,  we  do  not  doubt,  to  graywacke  sands  and  to  arenes;  but  cir- 
cumstances baye  not  permitted  us  to  verify  it. 

Plastic  clajs  have  tne  advantage  of  these  feldspathic  rocks,  in  not  being 
mixed  with  matter  essentiallj  inert;  in  this  respect  thej  offer  more  chances 
of  being  converted  into  verj  energetic  puzzolanas.  fiut  can  thej  be  treat- 
ed with  success  in  the  reverberatorv  furnace?  We  wish  to  clear  up  this 
question,  bj  some  trials,  of  which  we  will  proceed  to  give  an  account. 

We  mane  use  of  the  common  claj  of  Brest,  which  is  ochreous  and 
eminently  plastic.  Alter  having  cut  it  into  small  slices  bj  means  of  a 
wire,  and  having  dried  these  little  slices  in  the  air,  thej  were  reduced 
to  powder,  or  rather  thej  were  ground,  in  an  apparatus,  of  which  a  de- 
scription would  be  useless  at  this  time,  but  which  maj  be  said  to  be  found- 
ed on  the  same  principle  as  a  coffee-mil.  The  claj  brought  to  this  state 
was  introduced  into  the  furnace,  as  the  gneiss  sand  had  been,  and  was 
heated  with  the  same  kind  of  fuel,  first  for  fortj-two  minutes,  then  for  two 
hours,  and  afterward  for  three  hours.  We  had  thus  three  kinds  of  puz* 
zolana,  which,  used  in  the  fabrication  of  mortars,  s;ave: 

ne  I  si.  an  imperfeel  hardening — a  tendency  to  form  patte  with  water, 

T%e  2nd*  hardened  in  twenty  days — resislanee  to  rupture  after  fifteen 
months f  3 A7  lbs; 

The  3rd,  hardened' in  eleven  days^  resistance  to  rupture  after  fifteen  monthSy 
6.86  lbs. 

At  the  same  time  we  found: 

J%at  with  puzzolana  from  well  burned  square  tileSy  the  hardening  took 
place  in  7  days;  and  the  resistance  to  rupture^  after  eight  months^  wcls  \  4. 30 
lbs:  that  with  puzzolana  from  Italy y  the  hardening  took  place  in  seven  days^ 
and  the  resistance  to  rupture^  after  eight  months  was  16.35  lbs. 

Whence  we  see  that  the  degree  of  heat  afforded  bj  our  reverberatorj  fur- 
nace is  insufficient  to  give  to  plastic  clays  all  the  energj  of  which  thej 
are  susceptible.  It  might  be  otherwise  if  we  were  to  utfe  a  better  fuel:  but 
it  is  not  the  less  demonstrated  that,  as  regards  calcination,  we  cannot  place 
gneiss  sands  and  plastic  clays  in  the  same  list.  As  to  these  last,  one  con- 
sideration is  striking;  which  is,  that  if  the  calcination  be  not  perfectly  uni- 
form, all  those  portions  which  retain  a  tendency  to  form  paste  with  wa- 
ter, will  become  an  obstacle  to  the  setting  of  the  mortar,  and  a  permanent 
cause  of  alteration.  The  gneiss  sands,  on  the  contrary,  act  even  in  their 
natural  state,  like  puzzolana;  and,  in  the  most  unfavourable  case,  give  a 
mixture  of  portions,  only  more  or  less  active. 

§6.  On  calcination  on  a  small  scale^  upon  thin  iron  plates. 
The  results  we  have  just  been  exposing  do  not  at  all  conform  to  the 
manner  in  which  the  pAparation  of  factitious  puzzolanas,  by  heating  pulver- 
ulent substances  on  plates  ol  sheet  iron,  has  been  considered.  An  incan* 
descencefor  a  few  mmutes^^a  very  moderate  burnings  compared  to  what  is 
required  in  the  burning  of  lime  on  a  large  scale,  or  even  in  the  burning  of 
bricks,  carries  with  it  the  idea  of  a  degree  of  heat  easy  to  attain;  and,  con- 
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fcqueiiUy,  of  the  MctMttjr  of  a  porticular  iifloeiKe  etortcd  hf  Hm  co«tat 
of  atmoBpheric  air.  It  will  not,  therefore,  b^  vitlwuA  interest  to  rectify 
this  opinion  bj  new  experiments,  which|  besides^  lead  to  some  other  re- 
marks. 

On  exposing  iron  plates  to  the  fire  tr  a  common  fire  place,  the  degree  of 
lieat  obtained  is  too  feeble:  for  the  clajr  in  powder,  heated  in  thris  way  da- 
ting 10,  20»  30, 45,  and  60  mtoutes,  gave  a  pazzolaoa.  stiil  forminf  paste 
witn  water,  excepting  the  last,  which  was  passible  Uader  the  same  cir* 
comstances,  limestone  rtdttced  to  powder,  did  nst  lose  bejood  6  or  8  per 
cent,  of  its  weight.  In  order  to  obtain  greftter  heat,  and  to  c^perale  with  more 
promptitude,  we  placed  plates  ef  sheet  iron  in  a  small  forge  over  a  fire  of 
charcoal,  we  then  found,  for  100 grammes  of  powdered  hjdraelic  Umestone 
containing  S3  per  cent,  of  carbooic  acid,  duration  of  ealeiaation*— 10  min* 
tttes— 15  miaules— 20  minutes— 45  minutes:  corresponding  loss  ef  weight 
^-8.33  gms. — 30.00  gms« — 32.85  gms,^— 33.00  gms. 

The  last  three  specimens^  sprinkled  with  water,  slaked  and  swelled  Kke 
ordinarj  lime  just  from  the  kiln.  In  a  few  minutes,  therefore,  the  same 
effects  are  produced  bj  ignition  on  a  plate  ef  sheet  iron,  as  after  several 
days  of  burning  in  a  kiln. 

To  ascertain  what  would  happen  on  replacing  the  powdered  limestone 
by  powdered  clay,  wo  made  two  series  of  experiments,  one  on  gneiss  sand, 
and  the  other  on  an  ochreous  clay:  mortars  were  inade  of  the  resulting 
puszolanas;  and  we  deduced  from  the  experiments  the  two  following  ta- 
Dies. 


Table  XLV. 

Oneu9  Sand. 

Duxation  of  thecal. 

\ 

' 

■ 

B.  It  WM  noUl* 
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5' 
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ways  possible  to 
MoerULin  emct- 
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1     100  grammes 
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?• 

rf» 

'i 
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'r 

weifbt^  OB  fto- 
couatof  tbead- 
hereDce  of  ttae 

I 

nn4Q>theiMa. 

Order  in  which  the 

hardening  under  war- 

\ 

The  baidneM 

ter  occurred 

4 
roftmd 

3 

1 

1 

1 

2 

3 

4 

6 

5 

we»  meunired 
bjtheweifbt  De- 
cenary to  force 
into  the  mortar 

Hsrdaesf  after  two 

witboat 

gfM. 

9* 

g- 

g- 

g 

K- 

ff. 
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a  wire  0.047  of 
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800 
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250180  1 
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Table  No.  XLVI.    Powdered  ochreous  clay. 


Dntalioa  oi  the 
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LoM  of  weight 
on  100  grammeSk 

Order  id  which 
khehatdsoiogim 
dffr  water  occur- 
ed 


Iftidhew  after 
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I 
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iw 


gms. 

9.60 
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Ifi' 


M)o<ioeo|ieoQli  loobsooliAoo 


20^ 


11.60 


25' 


lf!20 


g- 

12.50 


40" 


60^ 
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IT- 
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ooel 
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20*0 


The  ftnt  tue  ■pool' 
mens  were  heated 
more  Tiolentlj  than' 
cominDiii  The  oUf 
adhered  to  the  aheet- 

llOD. 


AUthe  paflHia 
meatloned  in  theae 
two  tables  were  of  a 
decided  aed«  eaaesl. 
the  flrat,.  which  had 
the  naluiafr  oolbttr«tf 
the  wBd» 
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These  tables  iliow  thtt  the  degree  of  heat  Dcceeaary  to  coovert  eebreoss 
clay  into  |ood  pazzolana  differs  bat  little  from  that  oecessarj  to  the  com- 
plete calcination  of  lime,  and  may,  coosequently,  be  assimilated  to  that 
required  to  produce  good  bricks:  that  for  the  gneiss  sand,  as  we  have  already 
shown,  a  much  lighter  calcination  will  suffice,  and  which,  on  a  large  scale, 
should  not  exceed  the  calcination  given  to  slightly  burned  bricks.  Noth- 
ing as  yet  shows  the  truth  of  the  hypothesis,  that  the  contact  of  the  air 
exercises  a  particular  influence  on  the  calcination  of  any  argillaceous 
substances  whatever,  on  plates  of  iron.  It  is  objected,  it  is  true,  that  the 
same  substances  calcined  in  close  vessels  do  not  give  the  same  results;  but 
there  is  nothing  in  that  which  should  surprise  us,  as  we  will  attempt  to 
prove. 

§7.  On  calcination  in  Chte  Veaeb. 

We  operated  in  a  melting  furnace  with  crucibles  of  about  4i  quarts: 
instead,  however,  of  four  hours'  fire  reqi^ired  for  melting  trass,  we  limited 
our  fire  to  two  hours.  The  first  crucible  containing  gneiss  sand,  contained, 
besides,  several  small  fragments  of  hydraulic  limestone,  weighing  about 
^  of  a  pound  each,  and  so  disposed,  that  after  the  exposure  to  the  fire,  we 
could  ascertain,  by  their  aid,  as  by  a  pyrometer,  the  relative  intensities  of 
the  heat  in  diffierent  parts  of  the  mass.    We  here  see  what  happened. 

1st.  In  the  high  and  central'parts  of  the  crucible,  the  gneiss  sand  neither 
changed  colour  nor  consistence:  and  the  calcareous  pieces  lost  only  five  or 
six  hundredths  of  their  weight. 

2nd.  In  the  enveloping  layer,  the  sand,  slightly  agglutinated,  had  taken 
a  pale  gray  slate  colour;  and  the  calcareous  pieces,  rather  more  burned  than 
the  preceding,  gave  a  pellicle  of  lime  which  slaked  in  contact  with  the 
air. 

3rd.  In  the  more  exterior  layer,  the  sand  had  the  consistence  of  the 
scoria  of  forges,  and  a  decided  slate  colour.  The  calcareous  fragments 
were  found  in  the  state  of  perfect  lime,  but  without  any  indication  of  su« 
percalcination,  or  any  adherence  to  the  matter  surrounding  them. 

A  second  crucible,  filled  with  ochreous  clay,  in  powder,  which  had  been 
dried  at  a  low  red  heat,  gave  products  altogether  analogous;  that  Is  to  say, 
gave  three  distinct  species:  one  of  the  ordinary  red  colour,  another  of  a 
deep  purple,  and  a  third  of  a  slate  colour. 

In  the  transition  from  one  to  the  other  of  these  principal  products,  there 
necessarily  existed  a  great  many  shades,  difficult,  certainly,  to  isolate,  but 
which  did  not  the  less  correspond  to  so  many  particular  degrees  of  calcina- 
tion.    We  may  then  conclude, 

1st  That  it  is  nearly  impossible  to  obtain  a  homogeneous  torrefaction  in 
close  vessels. 

2nd.  That  if  the  substances  employed  are  ochreous,  their  fusibility  will 
manifest  itself  at  a  degree  of  heat  less  than  that  which  is  necessary  for 
the  calcination  of  lime;  which  does  not  happen  when  in  contact  with  the 
air  on  plates  of  iron. 

5rd.  That  consequently,  in  these  two  modes  of  preparation  of  puzzo- 
lana,  the  same  degrees  of  heat  do  not  correapond  to  the  same  chemical  re- 
action.. 

4th.  That,  therefore,  not  having  any  thing  but  the  appearance  of  the 
substances,to  guide  us  in  the  choice  of  terms  of  comparison,  we  are  liable 
to  oppose  to  the  best  puzaM>lana  prepared  in  contact  with  the  air,  another 
prepared  in  a  close  vessel»  in  which  the  chemical  reaction  of  the  elements 
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»  hi  a  veiy  diAreot  state  of  advaiicemcnt:  and  this,  whether  the  daj  were 
echreees,  or  timplj  eomposed  ef  silex  and  alumine. 

Thus  then,  at  has  been  already  seen,  it  might  happen  that  two  mortars 
made  of  different  pazzolanas,  would  acquire,  after  a  certain  time,  the  same 
hardness  withoat  having  had,  neyertheless,  the  same  promptness  of  indn* 
ration.  Thns  we  may  8ay»  hirther,  that  the  Tariable  proportion  of  alumine 
•oluble  in  hydrochloric  acid,  is  not  a  consequence  of  such  or  such  a  mode 
^  calcination,  but  rather  of  the  difficulty  of  seizing  terms  ef  comparison 
perfectly  exact 

is.  On  the  deeretue  of  the  energy  of  Puzzolanae  as  they  approach  the  point 

of  vitrification* 
The  phenomena  which  will  be  developed  in  the  following  article,  taught 
ns  the  imporunce  of  ascertaining  whether  the  diminution  in  the  ener- 
gy of  puxzolanas  was  progressive  as  the  substances  approached  the  term 
of  vitrification.  With  this  view  we  collected  the  preceding;  puszolanas, 
prepared  in  close  vessels,  and  bearing  traces  more  or  less  evident,  of  vitrt- 
ficatioD.  Making  mortars  of  these,  we  remarked  in  the  first  place,  that  a 
Tory  small  addition  of  water  sufficed  to  soften  them  in  a  singular  manner. 
Be  that  as  it  may*  the  specimens  obtained  in  stiff  paste,  were  immersed  the 
same  day;  the  others  were  not  immersed  till  the  next  day«  in  order  to  give 
them  time  to  dry.  After  fifteen  days  none  of  them  had  acquired  any  kind 
of  consistence;  all  being  merely  inert  matter.  With  time,  these  results 
might  change,  no  doubt,  but  they  will  aot  be  the  less  inferior  to  those  of 

It^  instead  of  substances  containing  the  oxide  of  iron,  we  had  employed 
those  containing  lime,  potash,  or  soda,  it  may  be  presumed  it  would  have 
been  the  samei  because  the  substances  we  have  named. all  act  as  fluxes 
with  silex.  Thus,  therefore,  in  whatever  manner  the  solidification  of  mor^ 
tars  may  be  explained,  it  is  necessary  to  admit,  that  puzzolanas  require  to 
be  deprived  of  water  by  beat,  and  not  to  have  too  great  cohesion  ^iven  to 
them.  Whence  it  results  that  the  most  proper  degree  of  calcination  can- 
not be  the  same  for  all  puzzolanas,  but  should  vary,  more  or  less,  accord- 
ing as  the  substance  employed  contains  more  or  less  water»  and  a  flux  more 
or  less  energetic. 

§9.  The  relation  between  the  fftality  of  Puzzolanae  and  eome  of  their  pkg^ 

eical  prepertiee. 
In  indicating  the  conditions  necessary  to  obtain  good  puzzolanas,  Kf. 
Vicat  says,  (ReeumS  ear  lee  mort9ere»  psge  S3^)  that  the  matter  ought  to 
have  the  minimum  of  specific  gravity,  and  the  maximum  of  absorbent  power. 
If  this  were  rigorously  true,  it  would  be  an  argument  against  the  hypothesis 
of  a  chemical  reaction  in  the  solidification  ot  puzzolana  mortars.  We  be- 
lieved it  would  be  interesting  to  verify  this  opinion;  and  to  that  end,  we 
made  the  several  experiments  exhibited  in  the  following  tables. 


*  Aftsr  a  month,  these  nortan  had  not  improved  pereeptiblj.    The  i . 
of  the  puizolaua  the  most  hifbly  caloined  were  at  soft  as  on  the  firtt  day.       ,    Av^ 
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III 


Cfude  Mud  highly'  dried 
GftleUied  f»r  ^  ■inutet 
Do.  6        do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


7h 
10 
15 
30 
40 
60 
130 


do. 
do. 
do. 
do. 
do. 
do. 
do. 


Caldiied  in  a  doM  Yoiiel»  a  litUe  aeltad,  («n 
peufritUe) 
Do.  do.  more  melted 

Do.  do.  ttill  more  melted 


Orms 
41.90 
35.75 
35.50 
36.00 
34.50 
33.75 
34.70 
33.45 
33.30 
30.35 

55.00 
51.70 
49.90 


Grms. 
43-00 
35.88 

35.60 
36.10 
84.60 
33.86 
34.80 
33.54 
33.39 
30.44 


UTAlt. 

43*30 
86.05 
35.80 
36.30 
34.75 
34.06 
34.96 
33.67 
32.53 
30.55 

55.30 
51.80 
50.00 


Grms. 
43.30 
56.05 

35.80 
36.39 
34.75 
34.04 
84.95 
33.65 
33.50 
30.56 

55.15 
51.75 
50.00 


Grms. 

0.95 

0.84 

0.84 

0.83 

0.73 

0.80 

0.75 

0.61 

0.68 

0.66 

0.36 
0.20 
0.»0  j 


TaW«  Na.  XLVllI. 


to. 


SIT 

iiii 

m 


Odmwu  eliv  In  Mrnil  mmw  of  Mdeinitlon. 


^8 


U 

r 


Calcined  daring  5  minutes 


Do. 
Dow 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


7 
10 
15 

30 
35 
30 
40 
60 
130 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
da. 
do. 


Calcined  in  a  close  Tesiel,  a  little  melu 
ed»  (on  peu  fritt^e) 
Do.  do.       more  calcined 


Grms. 
36.55 
37. 00 
33*45 
33.15 
29.20 
31-70 
29.65 
39.25 
36.70 
19.00 

54.65 
55.40 


Grms 

26.59 
37.17 
32.49 
33.30 
39.22 
31.75 
29.70 
39.26 
36.74 
19.04 


Grms. 
36.85 
27.45 
33.90 
33.65 
29.58 
33.03 
39.95 
29.50 
37.05 
19.20 

54.74 
55.53 


Grma 

26.95 
27.54 
33.05 
33.74 
39.63 
33.13 
30.03 
29.57 
37.30 
19.35 

54*80 
.55.60 


Grms. 

26.94 
2754 
33.04 
33.72 
39.65 
33.15 
30.05 
39.57 
37-30 
19.36 

54.76 
56.60 


Grms. 

1.50 
3.00 
1.85 
1.77 
1.53 
1.40 
1.33 
1.08 
1.36 
1*31 

0.37 
0.36 


These  two  tables  show,  Ist,  that  puzzolanas  exposed  id  a  dry  place  have 
a  yerj  weak  absorbent  power;  Sd,  that  this  absorbent  power  augments,  in  a 
very  sensible  manner,  in  a  wet  place,  a  circumstance  which  renders  the 
condensation  of  gas,  admitted  bj  some  persons,  but  little  probable;  3d, 
that  this  power  is  at  its  maximum  before  the  gneiss  sand  or  the  clay  had 
acquired  the  most  advantageous  degree  of  calcination;  4th,  that  it  is  not 
equal,  bj  a  consFderable  difference,  in  the  two  kinds  of  puzzolaoa,  and  in 
this  respect  it  gives  a  tolerably  correct  idea  of  the  relative  energies;  5th, 
and  lastly,  that  the  vapour  of  water  thus  condensed  does  not  enter  into 
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combination  with  the  fixed  matter,  for  it  escapes,  though  in  a  small  quan- 
tity,  bj  a  simple  hjgrometric  Tariation  in  the  atmosphere. 

Experiments  show  that  in  taking  bricks  in  several  states  of  calcination, 
and  immersing  them  in  water,  the  proportion  of  liquid  absorbed  is  greater 
for  bricks  but  sitghtlj  barned,  than  for  bricks  more  burned;  that  is  to  say, 
it  is  greater  for  biicks  which  give  only  a  mediocre  puzzolsna,  than  for  those 
which  give  a  good  puzzolsna.  The  same  experiments  will  also  show  that 
dry  clay,  before  reaching  the  term  of^ood  burning,  augments  its  volume  in 
passing  through  the  term  of  half  burning;  and  that  in  this  last  state,  the 
density  of  the  brick  is  less  than  in  the  preceding.  The  maximum  of  en* 
€rgy,  therefore,  neither  corresponds  to  the  maximum  of  density,  nor  to  the 
maximum  of  absorbent  power. 


Article  XVIII.— On  the  Preparation — the  Preeervaiion — and  the  Use  of 

Plaetie  Cements. 


$10.  On  Lime  Stones  which  eervefor  the  prqtaration  of  Plastic  Cements. 

"When  a  lime  stone  contains  about  twenty  per  cent,  or  more,  of  its 
weight  of  clay,  it  rosy  furnish  the  substance  known  under  the  names  o( plas- 
tic cement — Parker's  cement — Roman  cement.  This  substance  has  the  pro- 
perty of  hardening  very  soon,  like  plaster  of  Paris;  but  it  has  also  the  fur- 
ther property  of  indurating  under  water,  like  the  hydraulic  limes.  These 
plastic  cements  present  characters  so  peculiar,  in  their  preparation  and  in 
their  use-— they  have,  besides,  acquiretl  so  high  an  interest  in  France  since 
the  creation  of  the  establishment  of  Pouilly,  that  we  have  thought  proper 
to  appropriate  to  them  a  special  article,  the  better  to  insist  on  several  ob- 
servations of  which  the  importance  will  be  easily  seen. 

Until  within  a  few  years,  plastic  cement  was  a  production  exclusively 
English.  It  was  principally  near  the  Thames  that  the  stone,  proper  for  its 
fabrication,  was  found.  In  1802,  similar  stone  was  found  on  the  sea  shore, 
at  Boulogne,  but  in  rolled  pebbles,  and  in  too  small  quantity  to  become  an 
object  of  regular  preparation.  It  exists  also  at  Baye,  near  Nevers,  accord- 
ing to  M.  Vtcat;  in  Russia,  according  to  Messrs.  Lam^  and  Clappeyron, 
and,  no  doubt,  in  many  other  localities;  but  up  to  the  present  time  the  re- 
searches of  M.  Lacordaire,  at  Pouilly,  are  the  only  ones  which  have  pro- 
duced very  positive  results,  on  a  large  scale,  in  France. 

The  stone  from  which  the  English  cement  is  derived,  appertains  to  the 
upper  steps  of  the  secondary,  lias  formation.  It  is  ordinarily  found  in 
rounded  masses  in  the  middle  of  marley  strata.  That  of  Pouilly  apper- 
tains to  the  same  geological  formation:  such  a  coincidence  leads  us  to  con- 
clude that  this  kind  of  formation  is  most  favourable  to  new  investigations. 
However  that  may  be,  the  following  are  analyses  of  plastic  cements  already 
known:. 

English  cement— carbonic  acid  deducted  55.4  of  lime,  44.6  of  clay. 

Cement  of  Boulogne  pebbles 
Pouilly  cement — ^first  variety 
The  samoi— second  do. 
Russian  cement 
Cement  of  Baye 
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54.0 

do. 

46.0 

do. 

42.86 

do. 

57.14 

do. 

S6.37- 

do. 

63.63 

do. 

68.00 

do. 

38.00 

do. 

SI.62 

do. 

78.38 

do. 

801 

§11.  Mode  of  prqHiration  JbUowei  by  Parker. 

It  was  in  1796  that  Parker  first  indicated  the  meaoB  of  convertiog 
into  cement,  the  very  argillaceous  lime  stones  found  in  roundish  masses, 
and  called  etptaria.  His  process  consisted,  essentially,  in  pushing  the  cal- 
cination of  the  stone  to  vitrification:  and  he  took  out,  for  his  process,  a 
patent  in  which  are  the  following  details: 

*'  The  stones  are  first  broken  into  small  fragments:  then  burned  in  a 
kiln  as  is  commonlj  done  with  lime,  at  a  heat  sufiicient  to  vitrifj  them; 
afterward  reduced  to  powder  bj  a  mechanical  or  other  operation.  The 
powder  thus  obtained  is  the  base  of  the  cement.  To  compose  this  cement 
in  the  most  advantageous  manner,  two  parts  of  water  are  mixed  with  five 
parts  of  powder,  and  stirred  and  beaten  to  effect  a  mixture.  The  cement 
thus  made  ought  to  set  or  harden  in  ten  or  twenty  minutes  either  in  air  or 
in  water."  (Extract  of  a  report  of  M.  Mallet  to  the  SocUU  d^ Encourage' 
ment,) 

Parker  not  having  succeeded  in  his  enterprise,  and  his  process  having 
been  abandoned,  it  was  generally  supposed  that  he  was  mistaken,  founding 
the  opinion  on  what  happens  with  fat  lime  too  highly  calcined.  But  here 
analogy  fails,  as  we  .shall  soon  show  by  experiment. 

§12.  Mode  of  preparation  foUotoed  by  the  euceeaore  of  Parker. 

The  plastic  cement  which  now  circulates  in  trade  should  not  be  de- 
signated by  the  name  of  Parker's  cement,  for  there  is  a  capital  diffierence 
in  the  preparation.  We  are  ignorant  whether  the  successors  of  Parker  have 
given  a  description  of  t^eir  process;  but  it  is  easy  to  judge  of  the  means  by 
the  end.  Their  cement,  in  fact,  treated  with  muriatic  acid,  causes  a  no- 
table quantity  of  carbonic  acid  gas  to  escape.  It  has  besides  an  ochreous 
colour  resembling  that  of  the  natural  stone,  and  differing  much  from  that 
which  may  be  siven  it  by  vitrification.  There  is  no  doubt,  therefore,  that 
the  cement  is  formed  of  the  septaria  incompletely  calcined. 

As  to  the  method  followed  by  M.  Lacordaire,  M.  Mallet,  at  page  12  of 
the  report  already  cited,  says: 

^  The  stone  is  explored  by  blasting  with  powder  in  pits  and  galleries,  at 
a  mean  depth  of  about  262  feet.  The  selection  of  stone  is  made  above 
ground,  where  it  is  broken  into  pieces  the  size  of  the  fist,  and  carried  to 
the  kiln,  which  is  of  the  kind  eaWtd  fours  eontane  ou  dfeueontinu  (contin- 
ual fire.)  The  stone,  when  burned  and  brought  to  the  state  of  lime,  is 
ground  under  a  pair  of  cast  iron  cylinders  weighing  about  5300  lbs.  .  .  . 

.  .  .  The  cement  is  afterwards  passed  through  sieves  formed  of  iron  wire 
separated  0.06  of  an  inch;  by  this  first  operation,  a  cement  is  obtained  which 
is  called  No.  2.  This  is  then  passed  through  a  bolting  machine  also  formed 
of  iron  wire,  but  with  finer  meshes;  and  it  is  then  called  No,  1.'' 

M.  Mallet  no  where  says  that  the  cement  is  incompletely  calcined;  but  it 
would  be  a  mistake  to  suppose  otherwise,  it  is,  besides,  easy  to  prove  it; 
fur  the  cement  tried  with  acids,  permits,  as  in  the  English  cement,  a  nota- 
ble quantity  of  carbonic  acid  to  escape. 

§13.  A  to  what  occurs  to  Plastic  Cements  at  the  point  of  complete  calcination. 

We  see  from  what  precedes,  that  it  is  equally  possible  to  obtain  plastic 

cements  by  super-calcination  and  by  incomplete  calcination.*    But  the 

*Tbe  exiitence.  it  the  same  time,  of  two  means  of  preparin|p  plastic  cement,  and  the 
obscurity  in  which  the  method  of  Parker  remained,  hat  occationed  more  than  one  mis* 
Vol.  XXI.— No.  5.— May  i838.  26 
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fact  most  worthy  of  rtiMirk  ii*  that  at  ihe  point  «f  compute  etMnatunh  not 
only  the  stone  does  not  slake,  but  if  it  be  treated  like  ordinary  cement,  it 
gives  a  sobstance  nearly  inert.  All  this  is  the  reverse  of  fat  lime;  and  it  is 
impossible  tp  confound  one  substance  with  the  other. 

This  instant  of  inertia  of  plastic  cements,  between  the  points  of  incom- 
plete calcination  and  supercalcination,  seems  to  us  a  capital  fact  in  the 
study  of  the  substances.  It  explains  how  a  suitable  lime  stone  might  escape 
discovery  and  be  rejected  as  unsuitable,  from  a  simple  fault  of  calcination, 
which  would  not  be  a  fault  with  fat  lime,  or  with  hydraulic  lime.  In  this 
category  we  may  cite  the  trials  of  Gen.  Treussart  of  the  Boulogne  pebbles. 
He  calcined  the  stone  in  the  middle  of  the  common  lime  in  an  Alsace 
lime  kiln:  he  was  thus  led  to  anomalies  which  we  now  easily  comprehend. 

Note.  7%e  author  then  refers  to  Not.  1,  4, 6,  r,  9,  and  12,  of  table  No. 
Vlllf  of  the  preceding  work  of  Qen..  Trtuseart.  {Jour.  Frank.  Inc.  Vol.  XX, 
p.  320.) 

M.  Vicat,  effecting  the  calcination  by  the  same  means,  no  doubt,  found 
that  the  cement  of  fiaye  did  not  harden  till  after  three  dajs'  immer- 
sion.  This  would  not  be  a  long  time  for  hydraulic  lime,  but  it  is  unrea- 
sonably long  for  a  plastic  cement,  which  the  Baye  lime  stone,  from  its 
composition,  may  be  considered  to  be.  The  proportion  of  clay  is  so  great 
in  this  cement,  that  we  think  it  must  contain  a  QotabTe  quantity  of  silez  in 
grains;  otherwise,  it  does  not  comprise  a  larger  proportion  of  lime  than  the 
artificial  mixtures  of  M.  Bruy^re,  and  like  them  would  afford  only  a  puzzo- 
Jana  and  not  a  plastic  cement. 

§14.  Expcrimentc  on  the  English  Cement^  and  on  the  English  Cement  Stone* 

We  will  now  detail  the  experiments  that  have  led  us  to  a  knowledge 
of  these  alternations  of  good  and  bad  quality  in  plastic  cements — begin- 
ning with  the  English  cement. 

1st.  The  English  stone  that  we  had  at  command  was  of  a  yellowish  co- 
lour, and  very  compact  texture.  After  having  broken  it  into  small  pieces, 
and  placed  it  in  a  crucible,  we  heated  it  in  a  laboratory  furnace  furnished 
with  its  dome,  up  to  the  complete  disengagement  of  the  carbonic  acid— -as 
proved  by  pieces  taken  from  the  upper  part  of  the  crucible.  But  owing  to 
the  inequality  of  calcination  in  a  vertical  direction,  a  great  number  of  frag- 
ments were  found,  agglutinated,  fritty,  and  blackened.  They  were  sepa- 
rated with  care,  and  gave  by  trituration,  a  powder  of  blackish  gray,  mt 
knowing,  at  that  time,  the  process  of  Parker,  we  thought  that  all  the  super- 
calcined  stone  must  be  good  for  nothing:  and  it  was  only  to  acquire  a  di- 
rect proof  thereof  that  we  tempered  this  powder  with  water.  After  a  few 
minutes,  to  our  surprise,  the  first  specimen  had  hardened.  A  second  spe- 
cimen prepared  and  put  under  water,  showed  that  the  induration  was  coro- 
ple  in  less  than  fifteen  minutes. 

take.  M.  HasfcniWitz,  for  example,  §  ay*  in  his  treatite  on  raortars,  page  195,  «« The 
caJoinatioa  of  Uui  stone  (Boulogne  pebbles)  is  the  seme  as  that  of  ordinary  lime;  if  it 
if  too  much  heated,  it  vitrifies  and  ii  no  longer  proper  for  making  cement.''  And  for* 
ther  on  (page  197)  he  adda,  *<  At  London  they  calcine,  in  conical  furnaces  with  a  cen- 
tral fire  of  sea  coal,  the  lime  stone  of  which  thc^  make  Roman  cement:  but  the  ma- 
nagement of  the  fire  demands  much  attention,  because  when  the  heat  is  not  properly 
adjusted,  the,  cement  auecains  an  incipient  fusion,  end  is  no  longer  proper  for  any  use.'' 
He  had,  notwithstanding,  said  (p.  126)  that  the  Boulogne  pebbles,  strongly  calcined^ 
and  for  a  long  lime,  gave  a  lime  which  hardens  easily,  and  that  this  hardening  became 
equal  to  that  of  stone,  at  least i  but  when  it  is  only  calcined  to  the  same  degree  as  fat 
lime*  the  oement  does  not  harden  with  the  same  fiicility,  nor  so  much.         Avtbob. 
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^  AH  the  stone  that  wis  in  the  upper  pert  of  the  cruciUe  hed  eecepel  aey 
eemible  chae^  of  colour:  poended  and  sifted,  it  was  of  an  earthj  yellow; 
a  Buirtar  of  stiff  clayey  consistence  was  made  of  it,  and  immediately  placed 
under  water  without  any  envelope.  It  did  not  fkll  to  pieces  in  the  water, 
but,  twenty  days  afler,  it  remained  in  the  same  state,  that  is  to  say,  like 
a  suhstance  wholly  inert.  A  small  portion  of  the  same  mortar,  exposed  to 
the  air,  had  set  in  one  hour  and  twenty-fire  minotes^  and  fifty  days  aftet 
bad  acquired  great  hardness. 

Another  portion  of  this  same  yellow  powder  was  mixed  with  an  equal 
voloase  of  fat  lime,  to  ascertain  whether  it  would  act  like  puszolans.  This 
mortar,  examined  for  fifteen  successive  days,  comported  itself  like  the  un- 
mixed cement;  but  after  about  a  month,  it  had  set. 

2d.  The  English  cement  on  which  we  experimented  was  derived  from  a 
stock  collected  in  July,  1824,  for  the  naval  works;  it  had  therefore  been  on 
hand  five  years  and  a  half.  It  was  damaged;  but  we  shall  show  further  on 
that  a  very  feeble  heat  sufficed  to  impart  much  energy  to  it— causing  it  to 
set  in  fourteen  minutes.  We  filled  a  crucible  with  this  cement  and  heated 
it:  the  unequal  action  of  the  heat  enabled  us  to  divide  the  cement  into  three 
portions,  in  appearance  very  distinct. 

The  first  part,  treated  with  muriatic  acid,  liberated  no  gas;  a  perceptible 
change  of  colour,  and  a  slight  agglutination,  attested  that  there  had  been  a 
commencement  of  super-calcination.  A  mortar  was  made  of  it,  and  imme- 
diately immersed:  The  setting  was  not  complete  till  after  six  and  a  half 
hours. 

In  the  next  portion  the  beginnine;  of  super-calcination  was  more  manifest; 
it  should  have  been  triturated  and  sifted  anew,  and  this  operation  having 
been  omitted,  we  think  that  a  diminution  of  energy  was  the  consequence. 
However  this  may  have  been,  after  its  immersion  the  edges  crumbled  off, 
but  the  setting  was  complete  in  three  hours  and  forty  minutes. 

Lastly,  the  third  portion,  which  was  from  the  bottom  of  the  crucible, 
was/nV/y  and  drossy;  it  gave  a  powder  of  a  slate  blue  colour.  A  little  of 
it  was  made  into  mortar,  and  made  to  fill  the  bottom  of  a  glass:  this  being 
put  under  water  appeared  hard  in  thirty«three  minutes.  A  second  lareer 
specimen  was  immersed,  not  being  supported  on  the  sides:  the  edges  did 
not  crumble  in  the  least,  and  at  the  ena  of  forty^ight  minutes  it  had  well 
set 

§15.  Similar  experiments  with  the  PouiUy  Cement* 
Not  having,  the  Ppoilly  cement  at  command,  we  were  not  able  to 
operate  throughout  as  in  the  other  case:  but  this  circumstance  need  not, 
we  think,  be  much  regretted,  since  the  cement  in  powder,  with  which  we 
were  supplied,  still  retained  much  carbonic  acid,  and  would  enable  us  to  as- 
certain, equally,  the  effects  of  complete  calcination  and  of  super-calcination. 
The  Pouilly  cement,  revived  by  a  new  calcination  of  a  few  minutes,  like 
the  English  cement,  sets  in  the  air  in  five  minutes.  A  crucible  filled  with 
cement,  already  deteriorated,  was  calcined  in  a  heat  not  very  great:  ce« 
ment  taken  from  the  top  of  the  crucible,  had  not  lost  its  carbonic  acid,  and 
set  under  water  in  eight  minutes  and  a  half:  the  remainder  was  divided  into 
two  specimens  which  indurated  in  the  air,  one  in  eleven  minutes,  and  the 
other  in  sixteen  minutes.  These  cements,  at  the  moment  of  setting,  dis* 
engaged  heat  in  a  remarkable  manner. 

Another  crucible  filled  with  the  same,  having  been  heated  more  violently^ 
the  first  portions  of  powder,  tested  by  muriatic  acid,  retained  hardly  any 
traces  of  gas;  they  afforded  a  mortar,  which,  exposed  to  the  air,  disengaged 
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a  little  heat,  and  hardened  in  thirtj-six  minutea.  At  this  moment  it  wa9 
immersed,  bat  soon  split  to  pieces,  softened,  and  preserved  its  consistencT 
only  in  a  few  places.  After  fifty  days,  it  was  found  totally  reduced,  and 
decomposed  into  friable  lumps. 

The  remainder  of  the  contents  of  the  crucible  was  divided  into  two  por« 
tions.  The  first,  containing  much  that  was  agglutinated,  required  to  Xnt 
pulverized  again;  it  gave  a  mortar  that  hardened  in  the  air  in  twenty-one 
minutes,  and  preserved  its  form,  well,  after  immersion.  The  second,  com- 
pletely converted  into  scoria,  became,  in  powder,  of  a  blue  purple:  con- 
verted into  mortar,  it  hardened  in  the  air  in  twenty-six  minutes,  and  did 
not  lose  its  consistency  in  water. 

§16.  InditaiionSy  touching  the  preceding  experimenti^  given  by  the  proof 

of  Rupture. 

It  became  interesting  to  complete  these  experiments,  trying  the  proof, 
or.  test,  of  rupture;  and  such  is  the  object  of  the  following  table:  but  we 
have  some  previous  observations  to  make. 

Plastic  cements  acquire  a  strong  consistence  in  a  short  time.  For  ex* 
ample,  the  experiments  of  M.  Leroux  at  Cherbourg,  reported  in  the  memoir 
of  M.  Mallet  already  quoted,  were  made  after  about  fifty  da^s,  and  gave 
very  satisfactory  results.  We  have  operated,  with  a  shorter  interval:  but 
it  is  possible  that  two  mortars  may  be  equal  at  the  end  of  the  year,  and  not 
at  any  briefer  period,  especially  when  one  is  immersed,  the  other  exposed 
to  the  air,  and  when  the  volumes  are  very  small.  But  we  could  not  avoid 
this  last  inconvenience,  because,  from  bein^  obliged  to  separate  the  products 
into  several  portions,  the  bulk  of  each  particular  kind  was  necessarily  small. 
For  each  specimen  we  never  had  more  than  fifteen  cubic  inches  of  mortar t 
the  numbers  that  we  are  to  submit  must  therefore  be  received  with  caution, 
and  only  as  stating  the  hydraulic  qualities  of  the  substances. 

Table  No.  XLIX. 


n. 

h 

Time  required 

im 

No. 

Substances  employed. 

111* 
IF 

Observations. 

to  harden. 

i 

lbs. 

Dajs. 

1 

English  stone  completely  decar- 

bonated 

20 

Could  not  be  tested. 

2 

The  eame  stone,  with  fat  lime 

1.10 

50 

Immersed. 

3 

The  same,  super-calcined 

IS'  in  water. 

6.39 

50 

Do. 

4 

English  stone,  carbonated 

14'  in  the  air. 

15.75 

35 

Exposed  to  the  air. 

5 

The  same 

14^  in  water. 

7.24 

35 

Immersed. 

6 

The  same  rebumt  up  to  super- 

calcination 

6hjind3(K 

Put  in  a  glass. 

7 

The  same,  sopeiMadcinated  more 

strongly       •           . 

3  h.  and  40' 

a.69 

35 

Immersed. 

8 

The  same,  super-caleinated  to  the 

state  of  scoriae 

48' 

5.17 

36 

Do. 

9 

Pouilly  cement  carbonated 

5'  in  the  air. 

3.46 

34 

Do. 

10 

Do.        • 

Ifi' 

1.93 

34 

Do. 

11 

Do. 

11' 

4.22 

34 

Do. 

12 

The  same,  completely  decarbo- 

[vater. 

nated 

36^  in  the  sir. 

30 

Fell  to  pieces  under 

13   The  iame,peroeptibly  fritty 

31  in  water. 

19.07 

34 

Immersed. 

14   The  tame,  in  ■eorise 

26' 

3.15 

34 

Do. 
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§17.  On  ihaUmUian  ofPUutk  OemMts. 

The  Boglith  cement  delivered  at  the  Port  of  Brett,  in  1824,  was 
preserved  in  well  closed  barrels:  that  which  cane  to  as  from  Pouilljr  was 
ina  dovble  cask,  with  an  iDterval  of  about  two  inches  filled  with  absorbent 
powder  of  comnon  lime  or  powdered  charcoal:  this  last  method  is  very  ei« 
pensive  no  doubt,  but  it  is  preferable  to  the  first,  when  the  cement  is  to 
remain  a  long  time  in  store.  Whatever  rasj  be  the  process,  however,  the 
sabstance,  wTiether  it  retains  a  portion  of  carbonic  acid,  or  has  been  super- 
calcinated,  will  always  lose  part  of  its  energy. 

In  feet,  the  English  cement,  which  in  the  first  place,  set  under  water  in 
twenty-two  minutes,  required  twenty-one  hours  to  set,  after  it  was  five 
years  old,  withoat  the  barrels  having  been  opened  or  exposed  in  any  humid 
place.  The  Pooilly  cement  which  may  be  made  so  energetic  as  to  harden 
in  the  air  in  five  minutes,  required  forty-eight  minutes  as  a  mean  term  of 
the  several  trials  to  which  we  submitted  it,  after  being  four  months  in  store. 
Farther,  the  barrel  having  been  first  opened,  and  then  closed  less  exactly, 
snftced  to  cause  the  outside  layers  of  cement  to  afford  a  mortsr  the  edges 
of  which  crumbled  under  water,  and  which  had  not  hardened  at  the  end  of 
foor  hours. 

As  to  the  super-calcined  cement,  that  which  would  harden,  in  the  first 
instance,  in  fifteen  minutes,  was  so  altered  by  thirty-nine  days'  exposure  to 
the  air,  that  it  had  acquired  only  a  half-consistence  during  three  days  that 
we  successively  examined  it 

Under  such  circumstances,  we  may  easily  see  that  the  mortars  are  not 
SQsoeptible  of  acquiring  great  hardness.  It  is  true  that  the  diminution 
in  this  resjpect,  is  not  proportioned  to  the  diminution  in  the  energy  ot  set- 
ting; but  it  does  not  the  less  follow,  that  those  plastic  cements  of  which 
the  use  is  deferred,  lose  the  quality  the  moat  characteristic,  if  not  the  most 
precious;  and  that  notwithstandins  the  precaution  used  in  barreling  the  sub- 
stance, the  evil  can  only  be  retarded.  Connected  with  this,  if  we  consider 
the  liability  to  negligence  in  the  process  of  calcination  and  pulverization, 
we  can  comprehend  how  it  is  that  the  use  of  plastic  cements  has  fallen 
more  than  4mce  into  disfavor;  why  the  manufacturers  have  been  accused  of 
mixing  inert  matter  with  their  products  in  order  to  augment  the  bulk;  and 
why  the  great  price  of  these  substances,  joined  to  the  uncertainty  as  to  their 
qvalities,  has  deterred  many  constructors  from  their  use. 

§16.  On  the  chemical  phenomenon  thai  accompany  the  alteration  of  Plastic 

Cements. 

We  were  at  first  of  opinion,  from  such  considerations  as  are  above 
stated,  that  U  would  be  preferable  to  export,  instead  of  the  cement,  the  ce- 
ment stone  before  calcination,  as  is  done  with  plaster  of  Paris.  An  aug* 
mentation  of  weight  of  twenty  or  thirty  per  cent,  might  be  compensated  by 
the  suppression  of  the  barreling  and  all  other  means  of  preservation.  But 
although  we  might  act  thus  in  cectain  places,  we  could  not  in  all  places: 
and  there  would  be  no  guarantee  that  the  best  mode  of  preparation  would 
be  followed  every  where;  or  that  the  quantity  of  cement  needed,  w4Niid  be 
worth  the  trouble  of  calcination. 

fixamining  then,  what  occurs  in  the  alteration  of  plastic  cements,  we  in 
the  first  place,  ascertained  that  the  super<*calcined  cement,  when  exposed  to 
the  air  for  thirty*nioe'daya,had  absorbed  carbonic  acid,  and  we  concluded, 
a  fortiori,  it  would  be  the  same  with  the  cement  incompletely  calcined,  be- 
cause the  combination  of  lime  and  clay  does  iMk,  therchi,  take  so  mudi 

25» 


Digitized  byVjOOQlC 


306      Practical  and  TTtforetical  Mechanics  and  Chemistry. 

cohesion;  but  we  have  not  been  able  to  satisfy  ourselves  that  this  gas,  often 
found  in  cement  the  qoalitj  of  which  is  good,  should  be  hurtful  when  found 
under  other  circumstances;  we  have  considered,  as  much  more  probable, 
that  its  presence  is  indifferent  in  all  cases;  and  that  the  cements  were  good 
onl  J  because  the  lime  and  the  elements  of  the  clay  existed  therein  in  a  pro- 
per state  of  combination. 

We  ascertained,  afterward,  that  cements,  while  they  enjoy  alftheir  en* 
ergy,  are  not  soluble  in  water;  or  at  least  the  oxalate  of  ammonia  gives  to 
the  water  in  which  they  have  been  immersed,  scarcely  the  lightest  cloud* 
The  deteriorated  cements,  on  the  contrary, give  a  precipitate  quite  abundant, 
and  susceptible  of  being  collected. 

We  noticed,  lastly,  that  the  super-calcined  cement  and  the  Pouilly  ce- 
ment, which  are  of  a  deep  colour,  become  whiter  as  they  deteriorate-,  and 
the  white  parts  give  to  the  water  in  which  they  are  immersed,  a  cream  which 
is  incapable  of  solidifying. 

.  From  these  indications  we  have  concluded  that  the  deterioration  of  ce- 
ments is  accompanied  by  a  chemical  disunion  between  the  lime  and  the  claj 
composing  them;  that  no  doubt  the  lapse  of  time  between  the  preparation 
and  the  use  of  the  cement,  may  permit  a  spontaneous  decomposition,  but 
that  water,  either  alone  or  aided  by  carbonic  acid,  is  the  most  active  cause; 
and  that  we  may,  therefore,  restore  to  these  elements  all  their  primitive 
energy,  by  submitting  them  to  a  new  calcination  sufficient  to  drive  off  the 
absorbed  water,  and  re-establish  the  combination  between  the  lime  and  the 
clay. 

These  are  the  theoretic  inductions  which  determined  our  researches  as 
to  the  possibility  of  making  use  of  damaged  cements.  Experience  has  fully 
confirmed  them,  as  will  be  seen  in  due  time. 

§19.  On  the  revivification  of  deteriorated  cements. 

Pouilly  cement  that  hardened  in  the  air  in  twenty  three  minutes  was 
heated  to  a  low  red  heat  during  twenty  five  minutes,  on  a  plate  of  iron. 
After  this  operation,  being  tested  with  muriatic  acid,  it  showed  the  pres- 
ence of  carbonic  acid,  as  before:  converted  into  mortar  it  became  hot  and 
solidified  almost  instantly.  The  setting  was  perfect  in  less  than  five 
minutes. 

Cement  of  the  same  kind,  heated  more  violently,  and  in  a  crucible,  was 
divided  into  three  portions:  the  first  hardened  *  under  water  in  eight  and 
a  half  minutes,  the  second  in  the  air  in  sixteen  minutes,  and  the  third,  in 
eleven  minutes.  All  three,  tried  by  muriatic  acid,  disengaged  much  car- 
t>onic  acid. 

Bnglish  cement,  setting  under  water  in  twenty  one  hours,  was  made  red 
hot  on  a  plate  of  iron  for  twenty  eight  minutes:  this  operation  did  not  de- 
prive it  of  its  carbonic  acid:  tempered  and  immersed,  it  hardened  in  thirty- 
one  minutes. 

Cement  of  the  same  kind  heated  for  about  one  hour  was  divided  into 
two  parts:  the  first,  retaining  still  a  little  carbonic  acid,  hardened  in  the  air 
in  fourteen  minutes,  and  the  second,  which  was  nearly  in  the  same  state, 
hardened  under  water  in  fourteen  minutes. 

English  cement  supercalcined,  exposed  to  the  air  during  thirty  nine  days, 
and  which  had  become  incapable  of  setting  under  water  in  two  days,  was 
heated  on  a  piece  of  sheet  iron  to  a  red  heat  for  thirty  minutes.  It  retained 
all  the  carbonic  add  it  had  absorbed:  being  tempered  and  immersed  it  set 
copipletely  in  thirty-one  minutes. 
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Wishiog  to  applj  this  operation  on  a  large  scale  we  exposed  entire  bar- 
rels of  the  deteriorated  cement  in  the  reverberator^  farnace,  In  the  same 
way  we  had  exposed  the  gneiss  sand.  After  this  new  torrefaction,  the 
English  cement  which  had  refused  to  indurate  in  less  than  twenty-one 
hours,  would  now  set  equally  hard  in  twenty-three  minutes,  at  most,  either 
ID  the  air  or  in  the  water.  In  similar  circumstances  the  Pouilly  cement 
which  did  not  harden  in  less  than  two  or  three  hours,  was  brought  to  give 
venr  good  results  in  seven  or  eight  minutes. 

There  is  no  doubt  then,  that  at  a  small  expense,  and  by  the  aid  of  a  fee* 
ble  heat,  the  injury  sustained  by  plastic  cements,  from  remaining  too  long 
in  store  rooms,  or  exposed  in  damp  places,  may  be  repaired. 

§20.  On  the  recovery  of  cement  mortars  already  Iiardened. 

The  experiments  we  have  just  given  caused  us  to  conceive  the  hope 
of  restoring  cements  which  had  hardened  atter  being  accidentally  moistened 
and  even  of  restoring  mortars  themselves.  We  ascertained  that  the  thing 
is,  in  fact  possible,  but  at  a  much  higher  temperature. 

Mortar  made  of  Pouilly  cement,  one  month  old,  and  already  offering  a 
resistance  to  rupture  of  about  13  lbs.  per  0.394  inch  (centimetre)  square, 
was  reduced  to  powder.  A  portion  of  this  powder  made  red  hot  for  twen- 
ty minutes,  gave  a  mortar  which  did  not  become  hot  and  did  not  harden. 
Aaother  portion  was  heated  in  a  crucible  for  almost  one  hour:  the  first  lay- 
ers of  cement  had  visibly  changed  colour,  but  had  not  lost  their  carbonic 
acid:  they  gave  a  mortar  that  acted  like  inert  matter.  The  last  layers,  on 
the  contrary,  were  completely  decarbonated;  a  mortar  was  made  of  this 
which  increased  in  temperature  sensibly  after  three  minutes'  exposure  to  the 
air,  and  hardened  after  ten  minutes;  but  being  then  immersed,  it  split  and 
softened. 

Some  of  the  same  powder  heated  more  highly  in  a  crucible,  and  giving 
lome  indication  of  supercalcination,  was  tempered  with  water,  but,  from 
inadvertency,  into  too  soft  a  paste.  The  setting  was  nevertheless  com- 
plete after  four  hours  in  the  air,  and  it  sustained  itself  well  in  the  water. 

Another  crucible  heated  more  highly  still,  gave  a  mortar  which,  exposed 
in  the  air,  took  immediately  a  remarkable  consistency;  at  the  end  of  six 
minutes,  the  trial  wire  gave  almost  no  depression  on  the  surface.  There 
was  no  heat  disengaged  at  the  time  of  setting. 

A  last  crucible,  heated  in  the  same  manner,  gave  also  a  supercalcined 
cement  which  hardened  in  eight  minutes  without  any  disengagement  of 
beat.  This  spetimen  and  the  preceding  were  immersed  immediately; 
the  water  did  not  alter  them. 

If  it  be  desired  to  reproduce  these  results  on  a  large  scale,  it  must  not 
be  done  in  a  kiln  built  to  burn  puzzolanas,  but'ina  lime  kiln;  taking  care  to 
place  the  mortar  or  blocks  of  hardened  cement  at  the  bottom  of  the  charge, 
in  order  to  obtain  the  proper  degree  of  supercalcination.  We  should  add, 
however,  that  we  have  not  employed  this  mode  of  restoration. 

§21.  Indications  touching  the  preceding  experiments^  given  by  the  proof  of 

rupture. 

As  in  §16,  we  have  united,  in  the  following  table,  the  resistances  to 
rupture  of  the  specimens  of  mortar  of  which  we  have  been  speaking  in  the 
preceding  paragraphs. 
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Table  L. 

- 

lloaUftaoce 

1. 

. 

6 

Sabatances  emplojed 

barden. 

ft)  i^pttnrd 
pet0.3Min. 

RetnarlLi. 

/" 

(centimetre) 

m| 

square. 

■^ 

lbs. 

ds. 

1 

Pouilly  cement 

23'  in  the  air 

20*25 

35 

Left  in  the  air. 

2 

do.    Mtftored  vAi  t  pltfte 

' 

of  iheet  troll 

S' 

3.46 

34 

Immersed. 

3 

do.       do.    in  a  cradbk 

U^ 

4.23 

34 

do. 

4 

do.        do.    by  supercal- 

ciiMtion 

5' 

11.53 

26 

Left  Sn  the  air. 

5 

English  cement  deteriorated 

21  hours 

3.27 

35 

Immersed. 

^ 

£k    restored  xm  a  pkto 

of  fibeet  iron 

SI' 

4.32 

3S 

do. 

7 

do.         do.     in  a  cruci- 

ble 

14^  in  the  air 

15.75 

35 

Left  in  the  air. 

8 

do. 

14'  in  tlie  water 

7.22 

35 

Immersed. 

9 

Uortar  re«tored  by  iiuper*>' 

cadehiation            % 

4  hoars 

3.60 

26 

do. 

10 

do.  more  higbJy  oalcined 

&  in  the  air 

4.26 

26 

do. 

U 

do. 

8' 

15.26 

26  Left  in  the  air.         | 

§£2.  Influence  of  the  ugeof  Mertara. 

The  two  tables  we  ha^e  given  of  experimeDtSi  show  a  notable  differ- 
ence between  mortar  immersed  and  mortar  exposed  to  the  air^— unfavourable 
to  the  former  in  all  cases  but  No.  IS  of  the  first  table.  Thej  also  show 
differences  between  the  specimens  immersed,  which,  judging  from  the  time 
required  to  harden,  were  equal  in  quality.  Has  the  age  of  the  mortar  an 
infloence  on  these  results?  This  we  were  desirous  of  ascertainingi  at 
least  m  part,  bjr  some  trials  which  are  given  in  the  following  table. 

Table  LI. 


i 

BabBtanees  employed. 

II 

fllF 

i 

|l|W 

a 

pfi  *.   w 

ds. 

lbs.     , 

mos.    ds. 

lbs. 

1 

PouiUy  cement  with  one  half  rolume  of 

water. 

46' 

22 

r.35 

1      19 

S.Ol 

2 

do. 

46 

27 

9.72 

4      11 

14.36 

3 

do.            •                     • 

61 

34 

17.70 

1      39 

16.92 

4 

do. 

42 

42 

14.64 

4      11 

14*71 

6 

do. 

52 

49 

13.03    . 

4      11 

24.11 

6 

do.                     .                    54 

51 

15.29 

4      11 

19.59 

7 

do.            .                     .        147 

60   1 

19,11       4      11  I 

W*76 

All  these  specimens  were  made,  the  same  daj,  with  cement  from  the 
same  barrel,  leinf»ered  with  an  eqtuU  quantity  of  water,  aod  immersed  imniedi* 
ftlely  after  the  iDfttant  of  setting  in  the  air;  thej  were  M  ef  tlie  8i«e«f  a 
common  brick,  Notwithstanding  these  similar  circumnainoeB,  the  merfara 
did  not  comport  in  the  same  manner;  and  thej  converged  more  or  less  ra- 
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pidlj  to  the  resistance  they  would  ha?e  acquired  at  some  future  period,  as, 
for  ezample,  at  the  eod  of  one  or  two  jears. 

§23,  On  the  mixture  of  sand  and  puzzolana  withpUutic  cements. 

Thus  far  we  ha?e  emplojed  pure  cement,  in  order  to  avoid  bringing 
in  new  cases  of  irregularity;  but  it  is  not  less  necessary  to  know  to  what 
extent  the  substances  will  support  a  mixture  of  sands  or  puzzolaoas:  and  con- 
aequentljr,  to  know  whether  it  be  possible  so  to  add  these  substances  as  to 
bave  mortars  equallj  good  and  more  economical.  With  these  objects  we  pre- 
pared several  specimens  which  were  submitted  to  rupture  after  about  fiftj- 
four  days.  This,  as  has  been  said  above,  is  no  doubt  too  short  a  time:  but 
the  numbers  obtained  agree  in  demonstrating  that  though  sands  and  puzzo* 
lanasy  in  no  waj  augment  the  quality  of  cement-mortars,  they  may  be  used 
without  detriment  in  small  proportion;  as  may  be  judged  by  the  following 
tabie. 

Table  LII. 


Time  re- 

Af 6  of  the 

ResiBtan- 

quired  to 
barden 

mortar  at 

cee  to  rap- 

time of  trial 

ture. 

min. 

days. 

lbs. 

One  of  Pooiny  eemeat  with  one-lMlf  of  qaartzoie  nnd 

48 

54 

14.64 

do. 

one-half  of  gneiss  sand 

43 

do. 

17.57 

do. 

one-half  of  coane  qoart- 

zose  sand 

10 

do. 

12.31 

do. 

^me-half  of  Italian  puzzo- 

lana in  gravel 

58 

do. 

14.55 

do. 

tme-balf  of  quartzose  aand 

44 

do. 

11.36 

do. 

ooe-halfof  do.    andooe- 

half  of  puzzolana. 

57 

do. 

J3.04 

do. 

one  of  gneiss  sand 

one    of  coarse  quartzose 

47 

do. 

13.58 

do. 

sand 

Ih.    2m 

do. 

9.89 

do. 

one  of  puzzolana  sifted  vOi 

ry  fine 

49 

do. 

14.74 

do. 

one  and  a  half  of  quart- 

zose saod 

47 

do. 

8.39 

da. 

one  and  a  half  of  gneiss 

sand 

Ih.    rm. 

do. 

7.61 

do. 

two  of  quartzose  sand 

Ih.  18m. 

do. 

5.86 

As  to  the  ability  of  these  cements  to  resist  frost  we  have  no  precise  infor- 
mation to  impart.  We  can  only  say  that  we  applied  the  process  of  Mr. 
Biard  to  a  specimen  of  pure  Pouilly  cement  which  had  hardened  in  the  air 
and  was  five  months  old.  It  deteriorated  sensibly  from  the  beginning  of 
the  experiment j  and  at  the  end  of  the  seventh  day  we  found  1.43  gr.  loss 
from  the  original  weight  of  210  grs.  Several  kinds  of  bricks  tried  at  the 
same  time,  as  welt  as  a  specimen  of  mortar  made  of  puzzolana  from  Italy, 
did  not  lose,  by  a  great  deal,  as  large  a  proportion  of  their  substance.  It 
is  to  be  feared,  therefore,  that  mortar  of  the  Pouilly  cement  is  not  frost 
proof:  and  this  will  become  a  great  objection,  if,  as  has  been  proposed,  this 
cement  is  used  in  making  casts  of  moulded  objects,  statues,  bas-reliefS| 
vases,  &c.,  to  be  exposed  to  the  ordinary  Inclemencies  of  the  weather. 
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§24.  Clanifieation  of  pUutie  temerUs  with  retptct  to  Ume$  and  to  puzzoUuiae. 

As  we  said  in  the  beginning  of  this  article,  the  limestones  that  af- 
ford plastic-cements  contain  a  large  proportion  of  clajr:  larger  than  hydraulic 
limestones,  and  less  than  calcareous  puzzoianas.  Establishing  then  the 
continued  series  of  combinations  which  maj  be  formed  of  pure  lime  and 
pure  claj,  we  shall  be  led,  as  in  the  following  classification,  to  three  dis* 
tinct  products. 

Table  LIU. 


a 

loo 

00 
80 
70 

do 

50 
40 
30 

SO 

10 

0 


OVery  fat  lime 
10  Lime  a  little  hydraulio 
30     do.    quite  hydraulic 
SO     do.  do. 

40  Plastio  cement 

50        do.  .  ... 

60        do.        . 
70  Calcareous  pu2zolaaa  according  to  Mr. 

Bniy^re 
80        do. 
90        do.  ^ 

100|Pu2z»hBaof  pure  day 


Incapable  of  hardening  in  water. 

r  Will  8lake»  when  properly  calcined, 

<  like  pure  lime — and  will  betides 
C    harden  alone  under  water. 
rWill  not  slake  with  any  degree  of 

<  calcination— and  will  harden  alone 
C     imder  water. 

Win  not  harden  under  water  with- 
out the  addition  of  fat  lime  or  of 
hydraulic  lime. 

Tbe  same. 


{ 


The  distinctive  characters  given  in  the  table,  show,  as  the  proportions 
varjf  the  effects  of  a  predominance  of  lime  or  claj.  But  the  plastic  ce* 
ments  have  two  maiima  of  energj,  one  at  the  point  of  incomplete  calcina- 
tion, and  the  other  at  the  point  of  supercalcination:  do  thej  enjoj  this  sin* 
gular  property,  exclusivelj?    It  is  important  to  ascertain  this. 

1st.  Pure  lime  stone  incompletely  calcined,  slakes  with  difficnltv,  and 
even  reauires  to  be  pulverised  like  plastic  cement  According  to  Mr.  Mi* 
bardi  if  it  be  tempered  with  water  and  immersed,  it  comports  in  the  begin- 
tiing  like  a  verj  energetic  substance;  and  after  four  days,  according  to  Mr. 
Vicaty  it  is  impossible  to  make  an  impression  with  the  finger.  But  beyond 
this,  the  solidification  does  not  advance. 

On  the  other  hand  Hassenfratz  (at  page  SOS  of  his  TVaiti  dee  mortiers) 
aa^she  has  noticed  that  the  fat  lime  of  Moustier,  supercalcined,  gives,  after 
being  pulverised  and  tempered,  a  mortar  which  seia  strongly  in  water,  Mr. 
Vicat,  also,  announced  in  1818  that  common  fat  lime  supercalcined,  in  con- 
tact with  a  mixture  of  charcoal  and  seacoal,  became  incapable  of  slaking, 
and  gave,  on  pulverizing  and  moistening  it,  a  paste  which  hardened  under 
water. 

It  is  hardly  necessary  to  say  that  at  the  term  of  complete  calcination, 
fat  limes  arc  entirely  incapable  of  acquiring,  alone,  under  water,  any  con- 
sistency. However  feeble,  therefore,  may  be  the  hj^draulic  property  of 
fat  lime  at  the  points  of  incomplete  and  supercalciuatiooi  it  is  not  the  less 
true  that  it  does  exist,  as  in  plastic  cements. 

2nd.  Before  Mr.  Lacordaire  had  engaged  in  the  Pouilly  enterprise  de- 
scribed $12,  he  had  ascertained  that  a  limestone  but  little  hydraulic,  from 
which  all  the  carbonic  acid  had  not  been  expelled  by  calcination,  afforded  a 
true  cement;  and  he  applied  this  observation  to  profit,  in  the  works  of  the 
canal  de  Bourgognt,  which  he  had  in  charge.  With  this  view  he  used  the 
ordinary  kilns  of  the  cottntry^  reducing  to  three  days,  the  burning  which 


Digitized  byVjOOQlC 


hkfiumm  of  Hhat  on  Lim&  and  Clasf.  811 

CMMMNilj  exttoded  to  six  or  eight  dajrt t  bo  oftonnirdo  shted  tlia 
lime  hf  immortioo,  oepftratiog  the  Mbcarboiiattd  portions,  wkick  he  incor- 
porated ID  the  mortar,  after  having  reduced  them  owchaaically  to  pow^ 
der. 

We  were  of  opinion  that  the  coonmon  limestone  of  Ponillj,  nlteroating 
with  the  variegated  marles,  contained,  like  the  merles,  the  clafstone  (sep* 
taria)  of  which  Parker's  cement  is  made,  and  that  if  Mr.  Lacordaire  prefer* 
red  extracting  these  materials  bj  subterranean  galleries,  rather  than  by 
open  qnarries,  it  was,  no  doobt,  because  he  found,  below,  richer  deposits 
and  a  better  choice  of  materials.  But  one  of  our  friends,  Mr.  Avril,  ao 
Engineer,  to  whom  we  had  communicated  our  researches,  profited  bj  his 
being  at  Pouillj  to  examine  this  point  with  much  care.  He  has  announced 
that,  in  fiict,  the  common  limestone  of  Pouillj  properly  treated,  and  re* 
taining  about  fifteen  per  cent  of  carbonic  acid^  sets  under  water  in  five 
minutes,  and  does  not  yield  in  anj  thing  to  plastic  cements;  that  therefore, 
the  preference  accorded  to  septaria,  could  not  be  explained  except  on  the 
supposition  that  it  was  easier,  with  it,  to  secure  the  degree  of  calcination 
necessary,  and  because  the  limits  of  grentest  energy  were  more  extended. 
He  also* discovered  that  the  hydraulic  limestone  of  FwatiWj^  iukMy  su- 
perealdnedf  enjoyed  the  same  properties  as  when  in  the  state  of  snbcar- 
bonate. 

Some  direct  experiments  on  a'  few  fragments  of  a  hydraulic  liase  stone 
from  Pompean,  (lile^'Viiaine^)  udfl  from  Dou^  fMaint-ei'Lom^)  lead  no 
to  believe  that  these  properties  are  common  to  all  limestones  of  analogous 
composition. 

3rd.  The  good  puzzolanas  produced,  on  the  one  hand,  by  a  torrefaction 
of  some  minutes  on  plates  of  iron,  and  on  the  other,  by  ochreous  and  re* 
fractory  bricks,  well  burned,  seem  at  first  to  establish  two  maxima  ofener* 
gy  for  clays  also;  but  the  experiments  of  the  irth  article,  (§6  and  §7) 
demonstrated  that  these  two  degrees  of  heat  are  in  fact  but  one  and  the 
same,  and  that  these  substances  become  so  much  the  more  inert  as  the  term 
oi  vitrification  is  approached. 

As  to  clays  containing  at  least  a  tenth  of  lime,  they  require,  according  to 
M.  Treussart,  that  the  degree  of  calcination  should  correspond  with  that  of 
a  slightly  burned  brick;  beyond  which  they  become  of  a  quality  more  and 
more  deteriorated.  Is  it  still  the  same,  at  the  transition  from  puzxolanaa 
to  plastic  cements,  when  the  proportion  ot  lime  is  from  twenty  to  thirty  per 
cent  ?  We  are  unable  to  say.  But  it  is  possible  that  the  influence  of  lime 
is  then  prominent  enough  to  give  rise  to  two  maxima  of  energy. 

$25.  Oeametrieal  reprtaeniaium  of  the  mfiuMca  of  Heat  on  <Ae  several  earn' 
pounds  of  Lime  and  Clay. 

In  order  the  better  to  exhibit  the  influence  of  heat  on  the  several 
compounds  of  clay  and  lime,  we  will  attempt  to  represent  it  geometrically. 
To  do  so,  let  us  conceive  that  from  a  fixed  point  two  lines  are  drawn  at 
right  angles  to  each  other,  of  which  the  horizontal  one  shall  be  taken  as  the ' 
axis  of  the  abscissas,  and  the  vertical  one,  the  axis  of  the  ordinates.  Then 
suppose  that  on  the  axis  of  the  abscissas  we  take,  from  the  point  of  intersec- 
tion, lengths  proportionate  to  some  of  the  principal  degrees  of  torrefaction; 
that,  for  example,  we  choose  for  the  first  the  degree  of  moderate  burning  of 
bricks;  for  the  second,  the  degree  of  thorough  burning  of  bricks;  for  the 
third,  the  degree  of  complete  calcination  of  lat  lime;  and  lastly,  for  the 
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§26.  Influence  ofepanfaneoui  eiatting  on  Ume  m  generaL 

As  lime  is  not  always  used  immediatelj  on  leaving  the  kiln,  it  is  im- 
portant  to  know  what  modifications  time  will  bring  about  in  its  proper- 
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ties;  and  what  precautions  are  necessary  for  its  preservatioo,  or  in  its  ase, 
after  it  maj  ha?e  become  deteriorated. 

When  quick  lime  is  abandoned  to  the  contact  of  air,  it  absorbs  moisture 
and  carbonic  acid  from  the  atmosphere,  and  a  certain  quantity  of  oxygen 
also,  according  to  Gen.  Treussart.  At  the  same  time  it  splits  and  falls  to 
powder;  this  being  what  is  called  spontaneoui  slaking^  or  aireiaking. 

For  a  long  time  it  was  thought  that  lime  thus  slaked  was  good  for  no- 
thing; but  this  was  improperly  generalizing  a  consequence  which  is  true 
only  with  one  j>articular  kind  of  lime.  In  fact,  M.  Vicat  has  ascertained, 
1st,  that  fat  limes  do  not  deteriorate,  and  that  they  even  give  superior  re- 
sults to  those  obtained  by  slaking  in  the  ordinary  mode  of  immersion:  2d, 
that  for  hydraulic  limes,  on  the  contrary,  spontaneous  slaking  is  the  more 
disadvantageous  as  the  energy  of  the  lime  is  originally  the  greater. 

We  owe  to  Gen.  Treussart  the  proof  of  this  last  observation;  obtained 
while  he  was  in  search  of  the  relation  between  the  degrees  of  alteration  in 
the  air;  and  time  of  exposure  to  the  air.  The  following  are  some  of  his 
results. 

Table  No.  LIV. 


These  specimens  were  all  kept  under  water.  We  see,  therefore,  that 
all  delay  in  the  use  of  hydraulic  lime  tends  to  convert  it  into  common  lime, 
and  that  in  large  works  a  circumstance  of  this  kind  might  be  of  serious  con- 
sequence. 

§  27.  On  the  manner  of  preserving  Hydraulic  Limes. 

In  the  deterioration  of  hydraulic  limes  it  is  necessary  to  consider  the 
influence  of  the  water  applied  in  slaking,  and  the  influence  of  the  con- 
tact of  air.  While  the  quantity  of  water  absorbed  does  not  exceed  a  quar- 
ter of  the  weight  of  lime,  this  last  will  remain  in  dry  powder;  it  cannot 
solidify;  and  experience  demonstrates  that  it  may  then  be  preserved  without 
change,  provided  it  be  carefully  covered  from  the  contact  of  the  air,  in  very 
tight  barrels  for  example,  like  plastic  cement.  But  if  this  powder,  which 
is  easily  obtained  by  immersing  the  lime  for  twenty  or  thirty  seconds  In 
water,  is  exposed  to  the  air,  it  comports  nearly  as  in  the  case  of  air  siakin»; 
it  becomes  common  lime.  At  works  where  there  must  be  large  supplies,  it 
is  hardly  possible,  however,  to  put  the  lime  in  casks,  because  they  would 
be  expensive  from  their  number,  and  embarrassing  from  their  bulk.  A 
middle  course  remains,  which  consists  in  storing  the  quick  lime  in  very 
close  sheds,  and  enveloping  it,  on  all  sides,  with  a  layer  of  lime  already  re- 
duced to  powder,  in  any  way:  an  obstacle  will  thus  be  opposed  to  the 
circulation  of  air,  and  the  interior  parts  of  the  mass  will  be  preserved  from 
its  influence. 

If  this  process  is  not  perfect,  it  is  at  least  economical:  and  although  all 
the  layers  of  powder  which  serve  as  an  envelope  will  be  unfit  to  be  used 
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as  bydraolie  limei  it  itill  may  be  used  in  a  way  that  will  soon  be  pointed 
out. 

§  28.  OntkeuHcf  Puzzohnaa  in  eorrdcting  the  deterwroHon  of  Hydraulic 

lAme. 
In  order  to  cause  fat  lime  to  harden  under  water,  it  is  mixed  with  puz- 
zolana;  but  deteriorated  hydraulic  limes,  as  we  have  said,  act  like  fat 
lime:  if  this  assimilation  be  exact,  then  the  same  process  ooght  to  be  ap- 
plied to  both.  This  is,  in  fact,  what  happens;  and  it  is  observed  that  the 
amount  of  alteration  has  no  sensible  influence  on  the  hardness  acquired 
after  about  one  year.  Gen.  Treussart  was  the  first  who  insisted  oo  this 
important  fact;  the  following  are  some  of  his  experiments. 

Table  No.  LV. 


|S 


\l 


A 


Obemti  hydraulic  lime  slaked  spontaneoualy  and  mixed  with  one 
ofaand  and  one  of  trass  .... 


lbs. 
209 


lbs. 


lbs 


lbs. 


lbs. 
389352)3081495 


Table  No.  LVI. 


I 


5S 


II 


^§ 


Ohenitt  hydraulic  IHne  slaked  by  imnenion  and  mixed  with 
one  of  sand  and  one  of  trass 


lbs. 


lbs. 


493  330 


lbs. 
297 


U)8.1bs. 
286304 


lbs. 
399 


Hydraulic  limes  employed  while  fresh,  will,  according  to  M.Vicat,  sop- 
port  pozzolanas  the  more  advantageously,  as  the  limes  are  the  less  ener- 
getic; and  on  the  other  hand,  they  deteriorate  so  much  the  more  rapidly  as 
they  are  the  more  energetic:  we  may  thence  conclude  that  if  a  hydraulic 
Lime  has  been  exposed  to  any  cause  of  deterioration,  it  is  prudent  to  mix 
with  it,  &  certain  dose  of  puzzolana,  without  any  regard  to  its  primitive  ll^- 
gree  of  energy.  Artificial  hydraulic  limes  should  be  treated  in  the  same  wuy, 

§  29.  0»i  the preeervaiion  of  Puzzohnae. 

As  to  factitious  puzzolanas,  it  may  readily  be  conceived  that  their  pre- 
servation requires  but  little  care,  for  we  know  that  from  their  situation 
in  nature,  the  natural  puzzolanas  are  exposed  to  all  the  vicissitudes  of  the 
seasons  without  any  apparent  loss  of  energy  after  a  great  lapse  of  time.  We 
will  say,  however,  that  a  newly  made  and  perfectly  dry  puzzolana,  from  its 
possessing  a  higher  degree  of  absorbent  power,  must  have  a  favourable  in- 
fluence on  the  setting  of  the  mortars.  The  mortars  are  often,  in  fact,  tem- 
pered too  soft;  and,  to  lime  already  slaked  to  cream,  the  workmen  add 
more  water  to  lessen  their  labour;  this  excess  of  water  being  absorbed  in 
part  by  the  puzzolana,  the  mortar  preserves  a  strong  consistence,  favoura- 
ble to  the  reaction  of  its  elements.  In  this  respect  it  is  therefore  advan- 
tageous to  keep  the  puzzolanas  in  drj  situations,  or  at  least  if  they  have 
been  moistened,  to  dry  them  in  the  air,  or  in  the  sun,  before  using  them. 
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$  30.  On  the  SoUdifieaiion  of  Fat  Lime. 

The  preparation  and  the  preservation  of  lime,  puzzolana,  and  plastic 
cements,  are  connected  so  intimately  with  a  knowledge  of  their  proper- 
ties, that  we  think  it  will  be  useful  to  add  to  the  indications  already  given, 
some  developments  relative  to  the  theory  of  mortars  in  general.* 

Proceeding  from  the  simple  to  the  compound,  let  us  explain  what  relates 
to  common,  or  fat,  lime.  When  it  is  plunged  into  water,  it  absorbs  rapidly, 
and  solidifies,  a  quantity  of  water  equal  nearly  to  0.22  of  its  weight. 
Withdrawn,  then,  and  left  in  contact  with  the  air,  it  stakes  with  disen- 
gagement  of  heat,  and  is  reduced  to  dry  and  impalpable  powder.  In  this 
state  it  is  capable  of  absorbing  much  water  still,  but  without  sensible  dis- 
engagement of  heat,  and  there  results  a  paste  more  or  less  stiff*.  The  first 
portions  of  the  fluid,  form,  with  the  lime,  a  true  chemical  combination, 
known  by  the  name  of  hydrate  of  lime:  the  other  portions  of  water  are,  sim- 
ply, interpoeed.  Thus,  lime  in  stiff  paste  will  throw  out,  on  working  it, 
so  much  water  that  it  is  unnecessary  to  add  more  on  making  the  mortar. 
The  hydrate  of  lime,  on  the  other  hand,  can  only  be  decomposed  at  a  high 
temperature. 

This  hydrate  being  a  dry  powder,  its  molecules  are  too  far  apart  to  be 
able  mutually  to  approach  each  other,  and  to  pass  into  the  state  of  a  com* 
pact  mass;  it  is  only  after  being  brought  to  the  state  of  paste  that  the  hy- 
drate is  in  a  condition  to  be  used.  'Hiat  being  premised,  it  is  well  known 
that  fat  lime,  if  kept  from  contact  with  the  air,  may  be  preserved  an  inde« 
finite  time  in  pastei  that  this  same  lime  at  the  ordinary  temperature,  or 
at  a  higher  temperature,  in  paste,  or  dissolved  in  water,  is  without  any 
chemical  action  on  quartzose  sand,  whether  the  sand  be  in  fine  powder 
or  npt;  that  the  mortari  which  result  from  the  mixture  of  these  two  sub- 
stances, remain  soft,  like  lime  alone,  as  has  been  ascertained  by  Dr.  John, 
on  examining  thick  masonry  two  hundred  vears  old.  But  if  the  lime  in 
paste,  or  the  mortar,  be  left  in  contact  with  the  air,  it  will  solidify;  and 
if  the  air  be  replaced  by  pure  cartx>nic  acid  gas,  the  solidification  will 
take  place  with  great  rapidity.  In  l>oth  these  last  cases  the  carbonic 
acid  is  absorbed  by  the  lime,  and  this  absorption  will  go  on  till  the  acid 
is  to  the  base,  in  the  ratio,  approximately,  of  43  to  57^  as  in  the  natural 
subcarbonate  of  lime.  But  it  is  worthv  of  remark  that  the  proportion  of 
water  appropriated  to  the  conversion  of  lime  into  a  hydrate,  is  not  reject- 
ed: the  carbonate  is  not,  therefore,  ri^^T^'*^^^^  *s  before  the  calcination; 
and  it  is,  in  fact,  a  double  salt,  which  might  be  called  the  hydro-carbonate 
of  lime. 

We  see  then  that  for  the  solidification  of  fat  lime,  1st,  the  proportion  of 
water  must  be  greater  than  in  the  dry  hydrate:  2d,  there  should  be  contact 
of  the  air,  or,  better  still,  of  pure  carbonic  acid  gas.    3d,  the  mixture  of 

auartzose  sand,  without  the  contact  of  the  air,  would  not  have  the  least  in- 
nence.  Hence  comes  the  superiority  that  lime  slaked  spontaneously,  and 
consequently  already  somewhat  carbonated,  imparts  to  mortars.  Hence 
also  the  impossibility  that  these  mortars  should  harden  under  water,  since 
water,  in  general,  contains  only  inappreciable  quantities  of  carbonic  acid 
in  solution. 
The  solidification,  as  Mr.  Yicat  remarks,  spreads  from  the  surface  to- 

*In  a  manuscript  note  communicated  to  M.  Yicat  earty  in  1826,  and  mentioned  in 
his  last  work  on  mortars,  we  have  abready  stated  some  of  the  propositions  which  follow. 

AuTHoa. 
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wards  the  centre  of  the  specimen:  but  the  quantity  of  ^as  that  can  pass 
through  the  voids  of  mortar  beyond  a  short  distance,  is  too  small  for  its 
direct  influence  to  be  sensible:  if  then,  there  is  not  a  total  cessation  of  ab- 
sorption, it  must  be  admitted  that  the  transmission  roust  ^o  on  by  the  play 
of  affinities — by  the  tendency  that  the  several  concentric  layers  of  liine 
have  to  an  equilibrium  of  saturation,  like  the  transmission  of  heat  in  solid 
bodies^  It  must  also  be  admitted  that  the  equilibrium  is  the  more  difficult  to 
attain,  as  the  parts  reauiring  saturation  are  more  remote  from  the  surface, 
and  the  dose  of  acid  already  received,  is  the  greater,  so  that  the  thickness 
of  mortars  is  injurious  to  their  solidification:  that  in  equal  times,  the  in- 
crease in  hardness  will  be  far  from  being  equal,  and  will  progressively  be- 
come less  and  less,  and,  lastly,  though  it  may  be  exact  to  say  that  mortars 
made  of  fat  lime  improve  as  they  grow  old,  still  the  improvement  may  not 
be  at  all  sensible  at  the  expiration  of  periods  of  only  a  few  years  each. 

§  31.  On  ike  distinctive  characters  of  Meagre  lime  and  Hydraulic  time. 

Natural  limestones  often  contain  earthy  or  metallic  oxides,  which  by 
calcination  combine  with  the  lime.  Whence  result  modifications  in  its 
properties.  Tbos  it  is  known  that  lime  will  remain  a  fat  lime  so  long  as 
the  foreign  substances  do  not  form  a  tenth  of  its  weight;  but  beyond  that 
it  becomes  meagre,  that  is  to  say,  it  swells  much  less  on  slaking;  and,  if 
amongst  these  foreign  bodies,  siiex  should  predominate,  the  paste,  with,  or 
without,  sand,  will  acquire  the  property  of  hardening  in  water.  It  was 
for  a  long  time  thought  that  other  foreign  bodies  acted  like  silex;  but  the 
method  of  investigation  followed  by  Mr.  Berthier,  leaves  no  doubt  in  this 
respect.     lYe  will  give  a  summary  of  his  results. 

Comparing,  first,  the  quality  of  various  limes  with  their  chemical  com-^ 
position,  Mr.  Berthier  found: 

Fat  lime  from  Chateau-Land  on  to  contain  96.4  pure  lime— -1.80  of  mag- 
nesia— 1.80  of  clay  (silex  and  alumine.) 

Meagre  lime  from  Coulommiers  78.00  pure  lime— -20.00  of  magnesia— 
2,00  of  clay  (silex  and  alumine.) 

Idme  moderately  hydraulic  Uom  Saint-Germain— 89.00  of  pure  lime— 
1.00  of  magnesia — 10.00  of  clay  (silex  and  alumine.) 

Lime  very  hydraulic  from  Senonches— 70.00  of  pure  lime — 1.00  of  mag- 
nesia*-29.00  of  silex.     To  these  analyses  we  will  add: 

Meagre  lime  of  Brest — 83.30  of  lime— 10.00  of  oxide  of  iron— 7.70  of 
clay. 

We  see  from  these  analyses  that  silex,  whether  pure  or  mixed  with  alu- 
mine, renders  lime  hydraulic;  and  that  magnesia,  or  the  oxide  of  iron,  ren- 
ders it  meagre  and  not  hydraulic.  Mr.  Berthier  found  the  same  consequen- 
ces  when  proceeding  synthetically:  he  ascertained  that  silex  in  jelly,  cal- 
cined with  pure  lime,  ^ave  an  hydraulic  product;  that  alumine,  magnesia, 
oxide  of  iron,  and  oxide  of  manganese,  calcined,  one  by  one,  with  pure 
lime,  gave  a  meagre  lime  only:  that  alumine  or  magnesia  mixed  with  silex 
increased  the  hydraulic  property,  and,  lastly,  that  the  proportions  the  most 
favourable  for  the  mixture  were  equal  parts  of  silex  on  the  one  hand  and 
alumine  or  magnesia  on  the  other. 

A  consequence  results  from  these  considerations  which  it  is  important  to 
mention:  it  is  this,  that  the  process  of  Mr.  Yicat  for  preparing  artificial 
hydraulic  lime*  does  not  answer  equally  well  on  taking  any  limestone  or 
tlay  that  may  present  itself:  that  it  is,  with  difficulty,  applicable  to  mea-^ 
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gre  limes  mixed  with  ochreoot  clays,  aod  that  this  is  the  case  at  Brest, 
where,  the  matters  beiog  charged  with  oxide  of  iron,  Dothiog  passable  was 
ohtained,  and  we  were  obliged  to  resort  to  puzzolanas. 

%  SSL  On  the  iolidifteaiion  of  kydraulic  Ibne. 

Hydraulic  lime  slaked  io  the  ordinary  manner  solidifies  a  certain 
qoantity  of  water  as  fat  lime  does;  and  forms^  with  an  excess  of  water,  a 
paste,  more  or  less  stiff*.    If  left  exposed  to  the  air,  it  absorbs  less  cartmnic 
acid  than  fat  lime;  and,  like  fat  lime,  it  retains  the  water  it  had  solidified. 
According  to  Mr.  Vicat  there  are  in  lOO  parts  of  fat  lime    b  100.00 
Absorbed  carbonic  acid         .  •  .  •  76.00 

Retained  water        .....       17.00 
And  in  100  parts  of  hydraulic  lime  which  contains  a  fifth  of  its 
weight  of  clay: 
Absortied  carbonic  acid  .  •  •  .  54.00 

Retained  water    •••..«  15.00 

But  this  last  result  may  be  put  under  the  following  form: 
Pure  lime  ......      100.00 

Clay 25.00 

Carbonic  acid         ••..••         67.50 

Water  ....  •  .     18.70 

It  differs  therefore,  in  this  respect,  very  little  from  fat  time,  so  that  it  is 

equally  a  hydrthcarbonate  of  lime,  the  clay  appearing  not  to  enter  into  the 

combination. 

On  the  other  hand,  when  the  paste  remains  immersed  in  water,  the  aid  of 
the  carbonic  acid  is  no  longer  possible,  and  that  of  the  silex  becomes  indis- 
pensible  to  solidification.  It  remains  to  seek  the  cause  of  this  phenom- 
enon. 

Isf.  Pure  time  is  soluble  in  five  or  six  hundred  times  its  weight  of  water, 
and  the  product  is  called  lime  water* 

2nd.  Pure  lime  combined  by  calcination  with  gelatinous  silex  is  only 
partially  soluble  in  water,  and  leaves  a  residue,  composed  of  sixty-five  parts 
of  silex  and  thirty-five  parts  of  lime,  which  is  known  under  the  name  of 
neutrcU  ailicaie  ofHme* 

Srd.  Pure  lime  combined  in  the  same  manner  with  ainmine,  magnesia, 
oxide  of  iron,  or  oxide  of  manganese,  although  it  has  lost  the  property  of 
swelling  much,  or  slaking,  is  still  soluble  in  water,  and  the  residue  con- 
tains nothing  bat  pure  alumine,  or  magnesia,  or  the  oxide  of  iron  or  man- 
ganese. 

4(h.  In  order  that  a  lime  may  be  bydravlic,  it  will  suffice  that  it  posses- 
ses six  or  seven  per  cent,  of  silex,  a  quantity  that  can  render  only  a  very 
smalt  dose  of  lime  insoluble. 

5th.  Plastic  cements,  at  the  point  of  complete  calcination,  ma?  be  assim- 
ilated to  ordinary  lime— they  are  trat  slightly  bydraolic,  although  they  con- 
tain a  considerable  portion  of  silex. 

We  see  then  that  the  combination  of  silex  with  lime  has,  alone,  the  ad- 
vantage of  resisting  the  attacks  of  water:  that  if  alumint  and  some  other 
oxides  raise  the  hydraalic  energies,  it  arises  probably  from  this,  that  the 
obstacle  they  interpose  to  the  swelling  of  the  lime  tends  to  the  concentra- 
tion of  the  molecules,  thereby  helping  their  predisposition  to  submit  to  the 
inflaence  of  the  silicate  of  lime:  and  that  free  lime,  notwithstanding  ita 
solubility,  onght  always  to  predominate  in  the  immersed  paste. 

a7* 
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The  question  being  thus  stated,  it  is  necessary  to  explain  two  effects; 
the  insolubility^  and  the  hardness,  acquired  bj  mortars  under  water. 

In  the  first  place,  it  cannot  be  admitted  that  the  silicate  of  lime  solidifies 
separately,  and  that  it  envelopes  the  hjdrate  as  a  gangue;  for  the  last 
would  not  t>e  less  soluble,  and  the  hardness  acquired  would  be  proportion- 
ate to  the  quantity  of  silicate,  which,  in  general,  is  not  true*  Every  thing 
leads  to  the  opinion  rather,  that  the  molecules  of  silicate  are  so  many  cen- 
tres of  attraction,  with  respect  to  the  soluble  molecules,  and  that,  within 
the  sphere  of  activity  of  each  of  these  centres,  there  is  an  arrangement 
which  may  be  assimilated  to  a  true  cryatalUzation* 

On  this  hypothesis,  we  conceive,  the  most  proper  proportion  of  silicate, 
is  that  which  leaves  around  each  molecule  thereof,  a  layer  of  hydrate  equal 
in  thickness  to  the  radius  of  the  sphere  of  attraction:  that  below  this  term, 
that  is  to  say,  in  measure  as  the  silicate  becomes  more  abundant,  the  layers 
of  interposed  hydrate  are  submitted  to  attractions  which  interfere  with 
and  disturb,  instead  of  mutually  aiding,  each  other,  that  above  this  term, 
that  is  to  sajr  when  the  silicate  is  in  too  small  a  quantity,  the  layers  of  hy- 
drate may  still  solidify,  not  so  soon,  nor  wholly  by  the  direct  action  of  the 
silicate,  but  by  the  influence  of  the  particles  nearest  the  silicate,  which,  in 
measure  as  they  solidify,  react  in  their  turn  upon  others:  as  in  saline  solu- 
tions, a  crystal  already  formed  may  be  the  proximate  cause  of  crystalliza- 
tion. 

it  may  in  the  same  manner,  be  conceived  that  hydraulic  mortars  have 
need  of  moisture  rather  than  dryness,  because  the  water  preserving  to  the 
molecules  a  certain  mobility,  permits  their  arranging  themselves  in  juxtapo- 
sition by  the  proper  facets.  It  must  not  however  be  concluded  that  soft 
mortars  would  be  preferable  to  mortars  in  stiff  paste:  because  the  water 
augmenting  too  much  the  distance  of  the  molecules,  would  throw  them  be- 
yond the  sphere  of  mutual  attraction:  hence  one  of  the  causes  why  hy- 
draulic mortars  are  generally  less  hard  on  the  surface  than  in  their  cen- 
tral parts,  while  it  is  the  reverse  with  all  mortars  made  of  fat  lime  and 
hardened  in  the  air. 

§  S3.  On  the  influence  of  the  dieeolving  action  of  water. 

This  fact  has  relation  to  another  cause  on  which  it  is  important  to  in- 
sist 

When  hydraulic  mortar  is  immersed  in  the  bottom  of  any  vessel,  two 
opposite  molecular  forces  are  set  in  action:  on  the  one  hand,  the  action  of 
the  silicate  of  lime  on  the  hydrate,  and  on  the  other,  the  solvent  force  of 
the  water  with  respect  to  this  same  hydrate.  The  water  being  supposed 
tranquil,  the  lower  portions  of  it  dissolve  the  lime:  but  as  this  water  be- 
comes more  dense  it  remains  at  the  bottom,  without  power  of  removal; 
and  the  lime  thus  dissolved  cannot  be  transferred  to  the  upper  portions  of 
fluid  except  by  the  play  of  affinities—by  a  transmission  analogous  to  that 
of  carbonic  acid  in  the  interior  of  mortars  made  of  fat  lime.  However 
that  may  be,  the  portio.n  of  water  in  immediate  contact  with  the  mortar 
losing  its  solvent  power  in  proportion  as  it  approaches  the  term  of  satura- 
tion, an  equilibrium  will  soon  be  established  between  the  two  opposite  mo- 
lecular forces,  and  then  all  solution  will  cease.  But  if  the  superficial  layer 
of  mortar  has  lost  a  small  portion  only  of  its  hydrate,  this  equilibrium, 
will,  as  regards  the  progress  of  solidification  of  the  mortar^  be  only  instanta- 
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neons:  this  layer  might  in  fact  continue  to  take  coheaiun  from  the  inflnence 
of  the  under  iajers  of  mortar  not  attacked  by  the  water. 

If»oa  the  other  hand,  the  liquid  be  agitated^  in  order  to  render  the  satu- 
ration uniform  throughoni;  the  mass  of  fluid—or  rather,  if  the  mortar  be 
immersed  in  running  water,  it  may  happen  that  the  exterior  iajers  of  mor* 
tar  will,  little  bj  little,  lose  all,  or  the  greater  part,  of  their  hjdrate;  but 
this  effect  not  being  brought  about  instantij^  the  interior  Iajers  would  be 
protected  for  a  time  sufficient  for  them  to  harden  bejond  its  solvent  power 
before  becoming,  in  their  turn,  exposed  to  the  action  of  the  water.  We 
can  conceive,  therefore,  that  mortars  maj  wash  awaj  for  a  certain  depth: 
and  that  thickness  maj  be  an  indispensable  condition  to  the  success  of  the 
solidifjing  process. 

§  34.  Injhtenu  of  Quartzote  Sande* 

As  the  practice  is  to  use  hjdraulic  limes,  not  pure,  but  mixed  with 
sands,  it  is  important  to  studj  the  influence  of  these  sands  on  the  induration 
of  mortars.  We  shall  speak  here  onlj  of  quartzose  sands,  which  are  the 
most  common. 

It  is  demonstrated  bj  experiments  that  caustic  lime,  cold  or  hot,  is  with- 
out anj  action  on  quartz  in  discernible  particles:  if,  then,  it  adds  to  the 
qualitj  of  hjdraulic  mortars,  it  can  onlj  be  because,  1st.  it  augments  the 
densitj  of  the  mass,  and  thus  prevents  its  being  brought  to  the  state  of  soft 
mortar  bj  being  too  easilj  permeable  to  water:  or,  2nd.  because  its  adhe- 
rence to  the  lime,  however  feeble  it  maj  be  supposed  to  be  in  the  first  in- 
stance, is  an  accelerating  cause  of  crjstallization.  That  this  should  be 
so,  it  is  not  necessarj  to  suppose  that  the  sand  exercises  a  chemical  action 
on  the  lime:  because  we  know,  for  example,  that  in  the  preparation  of  rock- 
cand J,  and  of  verdigris  or  acetate  of  copper,  &c.  it  is  onlj  necessarj  to 
stretch  threads,  or  place  sticks  of  wood,  in  the  solutions,  to  determine  the 
crjstals  to  group  around  them  like  clusters  of  grapes,  while  none  show 
themselves  anj  where  else.  Sands  in  this,  do  no  more  than  aid  the  tendency 
of  hjdraulic  limes  to  take  cohesion;  and  their  influence  is  null  when  this 
tendencj  does  not  exist,  as  for  example  in  fat  lime.  If  the  experiments 
with  this  last  lime  be  attentivelj  examined,  it  will  be  seen  that  thej  harden 
better  alone  than  when  mixed  with  sand:  that  the  particles  of  hjdro-carbo- 
nate  have  greater  cohesion  amongst  themselves  than  adhesion  to  sand; 
whence  it  naturall j  follows  that  sands  which  divide  the  mass  most  thorough- 
Ij,  that  is  to  saj,  the  finest  sands,  are  the  worst,  because  in  an  equal  sec- 
tion the  extent  of  surfaces  in  contact  is  the  greatest.  The  contrarj  takes 
place  in  hydraulic  limes,  according  to  Mr.  Yicat.  If  some  experiments  of 
General  Treussart  do  not  accord  with  these  ideas,  it  seems  to  be  owing  to 
the  too  great  quantitj  of  sand  used  in  his  mortars. 

§  35.  On  the  solidification  of  deierioraled  hydraulic  limci. 

We  have  seen,  at  the  commencement  of  this  article,  that  hjdraulic 
limes  slaked  spontaneouslj  in  the  air,  and  not  used  for  some  time,  lost 
their  energj,  more  and  more.  We  will  add  an  analogous  fact  that  we  have 
had  occasion  to  observe;  it  is  that  the  hjdraulic  lime  of  Dou^  preserved  for 
two  jears  in  flagons,  well  stoppered,  so  as  to  prevent  anj  change  of  air,  or 
the  absorption  of  humiditj,  remained  in  fragments  it  is  true;  but  these  frag* 
ments  had  lost  the  power  of  slaking,  and  also  of  setting  under  water,  after 
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having  been  tempered  like  plaster.    What  has  occurred  in  this  case?  This 
we  have  to  explain. 

It  is  well  known  that  the  limestone  aflfording  hydraulic  lime,  when  treat- 
ed, before  calcination,  with  muriatic  acid,  leaves  generally  an  insoluble 
residue  composed  of  silex  and  alumine;  but  that  immediately  after  calcina- 
tiou,  the  same  stone,  now  become  quick  lime,  is  completely  soluble,  which 
shows  the  existence  of  a  chemical  combination:  this  being  premised — we 
have  taken  hydraulic  lime  which  had  been  slaked  in  air  for  two  months;  treat- 
ed it  with  muriatic  acid  in  excess,  and  it  gave  a  considerable  gelatinous 
residue:  we  have  treated  hydraulic  lime  preserved  for  two  years  in  the  same 
way,  and  the  gelatinous  residue  was  so  abundant  that  we  were  forced  to 
believe  there  could  be  no  silex  dissolved  with  the  lime.  But  however  that 
might  be,  is  it  not  evident  that  the  silicate  of  lime  is  decomposed,  at  least 
in  part?  that,  therefore,  in  the  case  of  the  deterioration  of  hydraulic  limes, 
the  silex  having  taken  cohesion,  is  only  to  be  considered  as  being  mixed 
intimately  with  the  lime,  and  consequently  can  do  no  more  than  perform 
the  office  of  puzzolana  mixed  in  small  doses  with  fat  lime.  Hence  the 
great  inferiority  of  the  results,  and  the  necessity  of  remedying  them  by  the 
method  of  General  Treussart. 

§  36.  On  the  solidificaiion  ofPuzzolana  Mortars. 

Let  us  pass  now  to  the  case  of  puzzolana  mortars.    According  to 
what  has  been  said  before,  an  indispensable  condition  to  the  solidification 
of  lime  under  water,  is,  that  a  small  portion  of  this  same  lime  be  first  ren- 
dered insoluble — each  of  the  insoluble   particles  becoming  the  centre  of 
attraction  with  respect  to  the  surrounding  layers  of  hydrate.     Is  this  con- 
dition fulfilJed  on  mixing  fat  lime  with  puzzolana?    This  is  put  beyond 
doubt  by  Mr.  Yicat  showing  that  puzzolanas  have  the  property  of  precipi- 
tating lime  from  its  solution  in  water,  and  that  their  energy  is  proportionate 
to  the  quantity  of  lime  water  they  can  thus  precipitate.     Whatever  may  be 
the  cause  of  this,  property,  whether  it  does,  or  does  not,  belong  to  a 
chemical  combination  between  the  lime  and  puzzolana — a  combination  dif- 
ficult to  conceive  on  account  of  the  state  of  cohesion  of  the  silex— a  cohe- 
sion assuredly  much  greater  than  in  deteriorated  hydraulic  lime,  it  is  not 
less  true  that  this  fact  suffices  to  establish  a  satisfactory  analogy  between 
the  solidification  of  puzzolana  mortars,  and  those  made  of  hydraulic  lime. 
It  may  be  inferred  from  thence  that  the  mixture  of  puzzolana  with  slightly 
hydraulic  lime  will  give  good  results,  because  in  such  limes  the  proportion 
of  hydrate  would  not  be  superabundant;  with  limes  very  hydraulic,  it  may 
be  inferred,  on  the  contrary,  that  this  mixture  would  become  injurious,  be- 
cause the  proportion  of  lime  would  be  too  small,  and  there  would  result  a 
kind  of  plastic  cement,  at  the  term  of  complete  calcination. 

The  puzzolanas  are  mixed  like  sands,  in  the  proportion  of  one  and  a  half 
to  two  and  a  half  in  volume,  to  one  of  lime  in  paste.  This  proportion  sup- 
poses;  no  doubt,  much  more  silex,  than  is  required  to  constitute  hydraulic 
limes;  but  it  must  be  remarked  that  in  these  limes,  all  the  particles  act  in 
the  most  favourable  circumstances  possible,  while  in  the  above  mixtures, 
they  are  collected  in  grains  of  some  size,  acting  only  by  their  surfaces,  and 
their  action  being  wealcened  by  the  cohesion  that  they  already  possess  in  a 
high  degree. 
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§  sr.  On  the  ioUd\fication  ofPia$tic  Cements. 

Let  us,  in  the  last  place;  see  to  what  decree  the  principles  previous! f 
admitted  will  s^rve  to  explain  the  solidification  of  plastic  cements,  in  the 
most  general  case;  that  is  to  say,  as  was  explained  at  the  end  of  article 
XVIII,  section  25. 

1st.  In  fat  limes  imperfectly  calcined  or  soper-calcined,  the  particles  car- 
bonated or  saper-calcined,  requiring  to  be  worked  to  make  a  paste  with 
water,  and  being  convertible  into  hydrate  only  with  difficulty,  it  may  be  con- 
ceived to  be  not  impossible  that  they  play  the  same  part  as  lime  rendered 
iosolnble  by  silex  or  by  puzzolana,  and  thut  thus  the  commencement  of  hy- 
draulic quality  is  obtained* 

2d.  In  hydraulic  limes  imperfectly  calcined,  the  particles  of  carbonate 
act  in  the  same  manner,  but  with  this  advantage  that  their  influence  on  the 
solidification  is  increased  by  that  of  the  silicate  of  lime  which  is  present. 

In  the  same  lime  stones  carried  to  the  second  maximum  of  energy,  the 
particles  of  carbonate  are  replaced  by  the  equally  insoluble  super-calcined 
particles. 

3d.  In  the  septaria  furnishing  the  ordinary  plastic  cement,  the  clay  is  too 
abundant  to  leave,  at  the  term  of  complete  calcination,  the  proportion  of 
hydrate  of  lime  necessary  to  a  good  solidification:  the  imperfect  calcina- 
tion, then,  has  for  object  to  render  the  silex  only  partially  soluble  in  acids 
so  that  it  may  the  more  resemble  the  mode  of  action  of  puzzolanas. 

Lastly,  at  the  term  of  super-calcination,  the  clay  of  these  same  lime 
stones  passes  to  a  state  of  less  energetic  puzzolana  than  at  the  term  of  com- 
plete calcination,  and  thereby  leaves  a  greater  proportion  of  lime  suscepti- 
ble of  conversion  into  hydrate. 

The  developments  into  which  we  have  entered  relative  to  the  solidifica- 
tion of  mortars  in  general,  are  far,  no  doubt,  from  exhaustin|  the  subject; 
and  require  to  be  sustained  by  numerous  experiments.  We  are  fully 
aware  of  this;  but  our  object  not  being  to  present  a  treatise  on  mortars,  we 
have  restricted  ourselves  to  so  much  as  is  useful  in  understanding  the  op- 
erations of  lime  burning,  which  we  have  described. 

[to    BR   OOMTINUBD.J 
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fVith  Bemarks  and  Exemplifications  by  the  Editor. 
(Continued  from  p.  274.) 

196.  For  a  machine  for  Reducing  Thread  fFaste  into  Wool;  Wil- 
liam Gray,  Hebron,  Tolland  county,  Connecticut,  July  20. 

Although  this  machine  is  for  the  same  purpose  as  that  noticed  at  No.  170 
for  the  same  month,  it  is  not  the  same  in  construction.  By  referring  to 
No.  170  it  will  be  seen  that  the  separating  the  waste  thread  into  its  original 
fibrous  state  is  to  be  accomplished  by  it,  principally,  by  beatine  against  slats, 
or  knives.  In  the  present  machine  the  reducing  is  principally  effected  by 
the  operation  of  rollers  set  with  points,  between  which  it  is  passed.  The 
claim  made  is  to  the  reducing  by  ^  passing  it  successively  between  feeding 
rollers  on  to  reducing  rollers,  whence  it  is  delivered  on  to  endless  aprons^ 
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and  pressed  bj  pressing  rollers,  preparatory  to  its  being  agaiQ  acted  opon 
bj  reducing  rollers."  The  pressing  rollers  upon  the  endless  apron  press 
the  partially  reduced  thread  into  a  ^t,  preparatory  to  its  being  ^;ain  acted 
upon  by  reducing  rollers. 

197.  For  improyements  in  Cooking  Sieves;  Edwin  Reed,  West 
Bridgewater,  Plymouth  county,  Massachusetts,  July  29. 

The  claim  made  in  this  stove  is  to  the  particular  arran^ment  of  the 
dampers,  so  as  to  govern  ind  direct  the  fire;  (o  certain  peculiarities  in  the 
construction  and  direction  of  the  floes,  and  to  the  thereby  heating  those 
parts  effectually  which  most  require  it.  There  is  more  novelty  in  this  than 
in  the  greater  number  of  stoves  offered  for  patents,  and  we  doubt  not  that 
it  will  operate  well,  and  from  good  materials  prepare  a  good  meal. 

198.  For  an  improvement  in  the  manner  of  constructing  Ovens  for 
Stoves;  David  W.  Barker,  Clyde,  Wayne  county,  New  York,  July  29. 

This  oven  stands  above  the  stove,  like  a  closet,  or  book  case.  It  has 
shelves  upon  which  to  place  the  viands,  and  doors  which  open  on  the  front 
and  back.  The  ends  and  top  are  double,  forming  flues  from  the  stove  be- 
low it  to  the  pipe  which  rises  from  the  centre  of  the  top,  there  being  valves 
to  govern  the  draught.  The  claim  to  the  ^  oven  is  the  particular  manner 
in  which  it  is  connected  to  and  combined  with,  the  fire  place,  or  stove;  that 
is  to  say,  standing  above  and  behind  the  fire  chamber,  with  a  flue  leading 
therefrom  under  it,  and  up  at  each  end  only  of  the  oven,  which  oven  has 
doors  at  back  and  front,  in  the  way  described.'' 


199.  For  improvements  in  the  framing  of  Locomotive  Steam  En- 
gines; Ross  Winans,  Baltimore,  July  29. 

This  patent  is  taken  for  a  particular  manner  of  framing  the  carriage  part 
of  the  locomotive,  and  of  covering  the  sides  of  the  framing  with  cootinnoas 
sheets  of  iron,  and  is  particularly  adapted  to  the  kind  of  engine  boilt  by  Mr. 
Winans. 


200.  For  an  improved  Coal  Cooking  Stove;  William  Kenney,  Lou- 
isville, Jeflferson  county,  Kentucky,  July  29. 

We  can  only  again  repeat  as  regards  this  stove,  what  we  have  said  re. 
specting  many  others,  that  the  claims  are  founded  on  the  manner  of  direct- 
ing the  flues,  and  of  governing  the  passage  through  them  by  means  of  valves 
differently  situated.  It  will  readily  be  believed  that  the  difterences  are 
in  many  cases  verv  trifling,  consisting  sometimes  of  little  more  than  a 
change  of  shape,  which  although  it  may  not  be  calculated  to  make  any  ma- 
terial change  in  the  action  of  the  apparatus,  will  be  considered  by  the  uwen- 
tor^  as  a  thing  of  primary  importance,  the  denial  of  a  patent  for  which  would 
be  an  outrage  upon  genius,  deprive  him  of  fortune,  and  the  public  of  the 
benefits  of  a  magnificent  discovery,  unless  he  should  give  it  as  a  free  will 
offering. 

201.  For  an  improvement  in  ihe  Apparatus  for  blowing  the  fire  in 
Locomotive  Steam  Engines;  Ross  Winans,  Baltimore,  July  29. 

In  the  engines  used  on  the  Baltimore  and  Ohio  railroad,  anthracite  baa 
been  generally  used  as  a  fuel,  and  some  of  these  engines  have  been  pat  upon 
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other  roads.  Where  this  fael  is  employed  it  has  been  found  necessarj  to 
qoicken  the  combustion  bj  a  blowing  apparatus,  and  this  patent  is  taken 
for  an  improvement  upon  such  an  apparatus  forroerfj  used. 

The  improvements  claimed  are  ^^first,  the  varying,  increasing,  and.regula- 
ting,  the  blast  created  by  the  fan  wheel,  by  contracting  or  enlarging  the 
passage,  or  aperture,  through  which  the  steam  issues  on  to  the  fan  wheel, 
substantially  in  the  manner  and  for  the  purpose  described.  Secondly,  the 
placing  of  the  steam  and  fan  wheels  upon  an  upright  shaft,  and  the  arrange- 
ment of  the  different  parts  in  conformity  therewith,  which  enables  me  to 
combine  the  steam  and  fan  wheels  in  a  convenient  and  compact  form  for 
the  use  of  locomotive  engines.'* 

The  fan  wheel  is  driven  by  the  action  of  the  waste  steam,  as  in  the  en- 
gines of  the  late  Phineas  Davis,  whos^  patent  is  now  the  property  of  Mr. 
Winans. 


202.  For  improvements  in  Locomotive  Steam  Engines;  Ross  Wi- 
nans,  Baltimore,  July  29. 

This  patent  is  taken  for  the  manner  in  which  the  patentee  has  combined 
a  vertical  boiler  with  cylinders  placed  horizontailyi  and  for  the  manner  iq 
which  be  has  combined  these  with  a  spur  and  pinion  wheel  shaft,  which 
operates  upon  the  road  wheels.  There  is  much  skill  displayed  in  the  mode 
of  arrangement  and  combination,  which  are  made  clear  by  the  drawings  ap- 
pended to  the  specification,  and  which  cannot  be  understood  without  them* 

203.  For  an  improved  Cooking  Stove;  James  Richardson,  Poultney, 
Rutland  county,  Vermont,  July  29. 

This  is  a  square  stove,  with  a  fire  f>lace  resembling  that  in  Stanley's  ro- 
tary. The  top  plate  also  has  projecting  rims  connected  together  by  semi- 
circular flues,  as  in  the  top  of  Stanley's  stove.  Behind  the  fire  there  is  an 
oven,  onder  which  there  is  a  flue,  for  the  passage  of  heated  air..  The  pa- 
tentee states  that  **  The  novelties  in  this  stove  are,  Firat^  That  the  fire  and 
heated  air  may  be  driven  downwards  through  the  openings  in  the  grate, 
under  and  past  the  oven,  while  the  grate  and  fuel  are  placed  at  different 
heights  at»ve  the  top  part  of  the  flue,  under  the  oven,  and  at  a  higher  eleva- 
tion than  the  oven  bottom.  Second^  In  the  oven  there  is  a  horizontal  plate, 
covering  the  whole  size  of  the  oven  at  the  bottom,  and  resting  about  one 
inch  above  it.  I'his  plate  has  several  oblong  or  tapering  holes  or  apertures 
therein,  which  are  from  one  to  nine  inches  in  length,  and  one  inch  wide  at 
the  widest  part.  These  holes  or  apertures  commence  near  the  back  and 
cooler  parts  of  the  oven  plate,  and  run  towards  the  front  part  of  the  oven, 
diminishing  in  length  as  they  approach  the  centre  of  the  plate.  This  plate  is 
called  the  upper,  or  movable,  oven  plate.  The  object  of  the  last  described 
plate,  with  apertures  therein,  is  to  assist  in  equalizing  the  heat  in  the  oven, 
by  discharging  the  heat  which  is  created  in  the  under  oven  bottom  through 
these  holes,  to  the  back,  or  cooler  part  of  the  oven."  The  claims  made  are 
in  accordance  with  the  foregoing  statements. 

204.  For  improvements  in  Locomotive  Steam  Engines^  by  which 
they  are  adapted  to  undulating  and  curved  road^  Ross  Winans,  Bal- 
timore, July  29. 

The  claim  under  this  patent  will  afford  a  good  general  idea  of  the  princi- 
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pie  of  reflation,  and  of  the  mode  of  procedure  bj  which  this  principle  is 
to  be  carried  into  effect 

<*  What  I  claim  as  new  in  the  foregoing  specification,  and  for  which  I 
ask  an  exclusive  privilege  is: 

'<  First.  The  connexion  of  the  power  to  four  or  more  wheels,  and  the 
use  of  much  larger  cylinders  than  usual,  in  proportion  to  the  weight  of  the 
engine,  expressly  with  a  view  to,  and  in  combination  with,  the  cutting  off 
the  steam  at  different  portions  of  the  stroke  of  the  piston,  by  means  of  which 
arrangement  and  combination,  the  object  before  stated,  of  adapting  loco- 
motive engines  more  perfectly  to  undulating  and  curved  roads,  to  heavj 
and  light  loads,  and  to  slow  and  fast  speed,  than  heretofore  has  been  ef- 
fected. 

*^  Second.  The  use  of  two,  or  more,  arms  operating  on  the  slide  valves, 
admitting  the  steam  immediately  to  the  cylinders,  for  the  purpose  of  cutting 
off  the  steam  at  different  portions  of  the  stroke  of  the  piston,  as  before  de- 
scribed, thereby  economising  the  steam,  and  consequently  the  fuel,  and 
better  adapting  the  engine  to  the  duty  it  may  have  to  perform,  with  different 
loads,  and  on  varying  grades  of  the  road.  The  use  of  several  cams,  or  of 
one  cam  so  constructed  as  to  perform  the  office  of  several,  as  herein-before 
described,  I  believe  to  be  new  in  itself,  separate  and  apart  from  the  combi- 
nation herein  claimed,  and  applicable  to  every  species  of  locomotive  engine 
with  advantage,  and,  as  such,  I  claim  a  patent  for  it.  The  cutting  off  the 
steam  at  a  portion  of  the  stroke  by  a  cam  operating  on  the  slide  valve,  has 
been  long  known  and  used  on  locomotives  and  engines;  but  the  change  in 
the  time  of  cutting  off  the  steam,  as  described  herein,  and  thus  being  able 
to  work  the  engine  at  full,  half,  or  other,  stroke,  at  pleasure,  while  the  en- 

S'ne  is  in  motion,  has  not  before  been  done  by  a  cam,  or  cams,  operating  on 
e  same  valve.  An  arrangement  has  been  used  for  cutting  off  the  steam 
at  some  one  portion  of  the  stroke,  and  changing  from  that  to  full  stroke,  at 
pleasure,  while  the  engine  was  in  motion,  similar  to  that  practiced  in  most 
of  the  steamboats  of  the  present  day,  by  having  a  throttle,  or  separate  valve, 
moved  by  a  cam,  or  eccentric,  or  crank,  and  so  arranged  as  to  cut  oft  the 
steam  at  a  portion  of  the  stroke  when  desired.  This,  however,  does  not 
interfere  with  either  of  my  claims,  inasmuch  as  my  second  claim  is  for  a 
mode  of  effecting  the  cut  off  by  means  of  the  same  valve  that  admits  the 
steam  to  the  cylinder,  and  without  a  separate  valve;  neither  does  it  interfere 
with  my  first  claim,  inasmuch  as  the  cutting  off  the  steam,  and  working  at 
full  stroke,  at  pleasure,  has  not  been  done  in  combination  with  the  arrange- 
ment of  conoected  wheels  and  large  cylinders,  as  herein  described — and 
which  arrangement,  in  combination  with  the  cutting  off  the  steam,  as  herein 
described,  is  of  the  utmost  importance  in  effecting  the  object  of  my  inven- 
tion, to  wit,  the  adaptation  of  the  locomotive  engine  to  undulating  and  curved 
roads  more  perfectly  than  heretofore,  or  to  roads  where  considerable  varia- 
tion in  the  power  of  the  engine  is  required." 


205.  For  apparatus  for  Heating  fVater  Jor  Steam  Boilers}  Ross 
Winans,  Balttoiore,  July  29.    (See  specificatioD.) 


Hughe 

an.;- 


296.  For  an  improved  Revolving  and  Sifting  Chrate;  Eoos  B.  M. 

lies,  City  of  New  Haven,  Connecticut,  July  29. 
'fbis  is  a  grate  which  may  be  set  in  an  open  fire  place  as  a  substitute  for 
the  ordinary  grate  for  burning  anthracite.     It  has  fiat  ends,  which  may  be 
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i  ovaly  and  between  these  ends  there  ere  ban  whiefc  conltDee  all  round, 
those  constitQtiDg  the  opper  pact  being  made  to  open  for  sapplying  foeL 
The  ends  are  each  made  of  two  cast  ifOft  plates,  the  innermost  of  which  has 
a  rim  to  contain  a  lining  of  fire  brick;  and  from  the  oetennost  of  each  eitends 
a  gudgeon  upon  which  the  grate  is  sopported,  and  qpoo  which  it  Is  made  to 
rerolvOf  for  the  purpose  of  sifting  out  the  ashes. 

Claim.  **  What  I  claim  as  my  invention,  is  a  revolving  grate,  with  noe* 
conducting  ends,  and  all  sides  formed  with  open  bars,  which  grate  confines 
the  burning  coaU  and  sifts,  and  cleanses  it  from  ashea,  and  other  saMill  in- 
combustible  particles.  And  I  claim  only  what  is  necessary  to  the  coostrec- 
tion  of  a  grate  which  combines  non-conducting  ends«  all  its  sides  formed  with 
open  bars,  and  a  revolving  motion,  as  described.'^ 

Orates  suspended  upon  gudgeooSi  and  having  bars  all  round,  are  not 
new,  and  could  not  be  claimed  alone,  snd  of  this  the  patentee  seems  to  be 
aware;  the  ooncondocting  ends,  in  a  grate  so  suspended,  is  the  only  novelty, 
and  this  must  be  understood  as  the  basis  of  the  combination  claimed. 

207.  For  an  improved  mode  of  fixing  fFeaiker  Strips  to  the  Bottoms 
qfDoorsi  Isaac  D.  Brewer,  New  York,  July  29. 

The  weather  strip  used  is  a  strip  of  metal  let  into  a  groove  along  the 
lower  edge  of  the  door,  and  closing,  when  down,  against  a  rebate  along  the 
SilL  The  strip  is  attached,  in  the  middle,  to  a  sliding  bolt  enclosed  within 
the  framing  of  the  door,  and  it  is  raised  by  the  action  of  the  knob  which 
moves  the  spring-bolt  of  the  lock,  by  attachments  contained  within  the  frame 
work.  The  closing  of  the  strip  is  effededl  by  a  sliding  rod  which  projects 
out  from  the  hinged  edgfe  of  the  door,  the  pressure  of  which  against  the 
rebate  in  the  door  frsme  insures  the  descent  of  the  bolt  and  the  strip  to 
which  it  is  attached.  The  claim  is  to  the  arranging  and  combining  the  re- 
spective parts,  so  as  to  operate  upon  the  weather  strip,  in  the  manner  de- 
scribed. 

The  arrangement  is  made  with  much  ingenuity,  and  we  perceive  but  one 
difficulty  in  the  way  of  its  action;  we  feel  assured  that  the  appendages  to  the 
sliding  bolt  of  the  lock,  by  which  the  strip  is  to  be  raised,  will  cause  the 
handle  to  turn  with  some  difficulty.  We  apprehend,  also,  that  the  applica- 
tion will  be  too  costly  for  general  adoption. 


208.  For  Paddles  to  he  used  as  Ice  Breakers  and  Propellers; 
Washington  Van  Dusen,  Kensington,  Philadelphia  county,  Pennsylva- 
nia, July  29. 

The  paddles  used  in  this  boat  are  hxed  upon  jointed  frames,  which  are 
actuated  by  crank  motion,  in  such  a  way  as  to  cause  them  to  dip  hito^  and 
leave  the  water  nearly  at  right  angles  to  Its  surface.  The  paddles  are  to 
rise  entirely  out  of  the  water,  and  as  they  are  to  be  used  as  ice  breakers, 
they  lire  to  be  made  of  iron  and  steel.  The  crank  is  of  considerable  length, 
say  five  feet,  and  the  paddles,  or  breakers,  are  brought  mto  contact  with 
the  ice  when  the  crank  is  at  Its  point  of  rapid  descent. 

The  patentee  notices  the  previous  use  of  paddles  operated  by  crank  mo« 
tion,  and  points  out  the  difference  in  construction,  and  action,  of  those  used 
by  him.  The  claim  is  to  ^  the  method  of  operatin«^  the  paddles,  or  ice 
breakers,  by  means  of  a  crank  at  one  end  of  a  crank  frame,  having  at  the 
other  end  a  vibrating  frame,  as  set  forth.  Also,  the  employment  of  such  a 
paddle  frame  lengthened  out,  and  sliding  back  and  forth,  horizontally,  be« 
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tweeo  gaides,  whether  used  for  breakhig  ice  sod  propelUog  at  the 
time,  or  for  propelliog  simplj." 

209.  For  Bandages y  Pads^  ^c,  far  Hernia,  ^*c,;  Robert  Thomp- 
son, M.  D.,  Columbus,  Franklin  county,  Ohio,  July  29. 

The  patentee  claims  to  have  made  Improvements  ^Mn  the  mode  of  con- 
strncting  bandages,  pads,  and  other  articles  connected  therewith,  for  the 
parpose  of  giving  sapport  to  debilitated  portions  of  the  haman  system,  and 
of  effecting  a  cure,  or  prodncing  relief,  in  cases  of  hernia,  prolapsus,  and 
other  similar  affections. 

The  instruments  used  are  necessarily  various  In  their  construction,  as  they 
are  to  be  applied  to  several  different  objects.  The  claims  made  are  to  **  the 
employment  of  perinaeal  straps,  in  the  manner  set  forth.  The  manner  of 
making  and  adapting  the  abdominal  bandage  to  the  form,  and  to  the  sup- 
port of  the  abdomen,  by  the  employment  of  ao  elastic  band  of  webbiog 
along  its  lower  edge,  serving  as  a  constrictor  to  it.  The  formation  of  a  pad 
for  hernia,  by  taking  an  impression  of  the  part  to  which  it  is  to  be  applied, 
for  the  purpose  of  procuring  a  pad  possessing  the  exact  form  thus  obtained, 
by  casting,  carving,  or  otherwise;  and  the  mode  of  applying  such  a  pad  by 
confining  it  in  its  place  under  a  bandage  unattached  thereto,  or  to  any  of  the 
usual  appendages  of  such  pads.  Also  the  employment  of  a  spiral  pad  com- 
bined with  the  elastic  strap  proceeding  from  what  1  have  denominated  the 
abdominal  portions,  or  bandage,  and  •incombined  with  a  steel  or  other 
spring  with  which  such  pads  have  heretofore  been  connected,  for  the  pur* 
pose  of  effecting  a  counter  pressure,  which  makes  no  part  of  the  object  had 
in  view  by  me  in  Its  employment.  And,  lastly,  th»use  of  a  forked  strap, 
having  its  hinder,'  or  forked  ends,  attached  to  tlxe  back  portion  of  the  pelvic 
strap,  giving  support  to  the  hips,  as  they  proceed  towards  the  pad  from 
which  they  bifurcate.'^ 

Bat  a  very  imperfect  idea  can  be  formed  of  the  foregoing  devices,  with- 
out the  drawings  which  accompany  the  specification.  Some  of  the  partic- 
ulars named,  are,  however,  sufficiently  tangible,  and  as  we  believe,  new. 
In  the  use  of  bandages  we  think  that  but  little  room  is  left  for  novelty  of 
invention,  and  we  believe  that  they  rarely,  therefore,  afford  sufficient  ground 
for  a  claim  under  a  patent;  but  when  previous  use  of  such  as  are  identical 
with  those  claimed  cannot  be  shown,  the  office  grants  a  patent,  and  the  risk 
of  sustaining  it  is,  of  course,  with  the  claimant. 


210.  For  an  improved  Rotary  Steam  Engine;  David  Grannis  and 
David  E.  Brand,  Collins,  Erie  county,  New  ITork,  July  29. 

The  claim  under  this  patent  is  to  **  the  manner  of  working  the  draw 
buckets  by  means  of  pins  working  in  grooves,  or  upon  guides  made  upon 
the  inside  of  the  heads  of  the  cylinder.'^  The  machine  belongs  to  that 
class  in  which  there  are  two  valves,  ^^draw  buckets,"  against  which  the 
steam  is  to  act  alternately  as  one  cylinder  revolves  within  another.  The 
only  novelty  Is  in  the  mode  of  withdrawing  the  valves,  by  means  of  eccen- 
tric grooves;  a  thing  which  has  been  effected  in  various  ways,  some,  of 
course,  more  simple,  and  so  far  better,  than  others,  but  the  best  of  them  not 
approaching  a  single  step  towards  the  removal  of  those  deep  seated  objec« 
tions  which  lie  against  all  rotary  steam  engines,  and  in  an  especial  manner 
against  those  in  which  there  must  be  close  fitting  valves,  to  open  and  close 
in  a  revolving  apparatus.    We  wish  that  we  could  bestow  a  word  of  praise 
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in  the  present  caie,  but  as  we  have  no  hope,  we  cannot  attempt  to  inspire 
any« 

211.  For  a  machine  for  Dressing^  Sawed  Shinglea^  ^.;  Gea  L. 
Day,  Union,  Browne  county,  New  York,  July  29. 

The  Bhingles  are  to  be  dressed  by  means  of  cotters  upon  a  cotter  wheel, 
mach  In  the  manner  of  those  used  in  some  plaoingf  machines.  The  prin- 
cipal novelty  in  this  machine  is  the  manner  of  arranging  and  governing  the 
action  of  the  feeding  rollers,  by  which  the  shingles  are  guided,  and  the 
claim  is  to  this  pecnliar  arrangement. 

212.  For  a  Machine  for  Cutiing  Screws;  Joseph  Blackhall,  city 
of  Albany,  New  York,  July  29. 

There  is  very  little  novelty  in  the  invention  which  forms  the  subject  of 
this  patent.  Three  poppet  heads,  In  a  line  with  each  other,  are  placed 
upon  a  suitable  bed;  through  collars  in  two  of  these  passes  a  shaft  or  mandril 
which  has  forceps  at  one  end  for  gripping  the  piece  which  is  to  be  cat  by 
passing  it  between  dies  in  the  third  head.  The  mandril  is  to  be  turned  by  a 
winch,  or  otherwise.  Some  of  the  things  claimed  are  of  doubtful  originality, 
and  we  do  not  see  any  which  render  this  machine  superior  to  others  that 
have  been  used  for  the  same  purpose. 

213.  For  improvetnents  in  the  Machinery  Jor  Breaking  andDres- 
$ing  Hemp  and  Flax;  Chapman  Warner,  A,  T.  Mixsell,  and  E.  I. 
-Horn,  Belvidere,  Warrfen  county,  New  Jersey,  July  31. 

Qaim,  ^^  What  we  claim  as  our  invention  is  the  manner  of  constructing 
the  breaking  apparatus  as  herein  described,  consisting  ot  a  vibrating  frame 
of  beaters,  operating  between  two  stationary  frames  adapted  thereto,  and 
having  the  hemp  or  flax  fed  in  on  each  side  of  the  vibrating  frame,  by  the 
md  of  clamps,  carried  forward  by  an  endless  chain  or  band.  We  claim  also 
the  manner  of  forming  the  dressing  apparatus,  with  its  knives  affixed  upon 
a  hollow  drum  or  cylinder,  and  having  a  fan  wheel  within  it,  operating  in 
the  manner  and  for  the  purpose  set  forth.  We  likewise  claim  the  vibrating 
frame  of  the  hatcheling  apparatus,  in  combination  with  the  cams,  or  guides, 
constructed  substantially  as  herein  fully  made  known." 

It  will  be  seen  by  the  loregoing  claims,  that  the  construction  of  this  ma- 
chine cannot  be  readily  given  without  the  drawings.  In  its  general  opera- 
tion it  resembles  some  others,  but  there  appear  to  be  various  provisions  in 
most  of  its  parts  entitling  it  to  the  character  of  novelty.  In  an  operation 
where  so  many  machines  have  failed  altogether,  or  but  partially  succeeded, 
we  will  not  pretend  to  anticipate  the  fate  of  this;  but  in  point  of  arrange- 
ment  it  has  merit.  The  dressing  apparatus  spoken  of  *<  consists  of  a  hollow 
drum,  or  cylinder,  revolving  horizontally,  having  dressing  knives  projecting 
from  its  periphery,  and  a  fan  or  wind  wheel  within  it,  revolving  in  a  direction 
the  reverse  of  that  of  the  drums,  the  wind  from  which  passes  out  through 
mouths  or  openings  in  the  periphery  or  drum,  in  the  spaces  between  the 
dressing  knives,  the  current  of  air  passing  out  from  the  wind  wheel  opening 
the  fibres,  tending  to  keep  them  up  against  the  dressing  knives,  and  blowing 
out  the  shivers  so  as  to  separate  them  completely  from  the  dressed  hemp 
or  flax." 
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214.  For  an  improvement  in  the  mode  of  Printing  and  Dratding 
Checks  to  prevent  Counterfeits;  John  Dainty,  Philadelphia,  July  31. 

This  is  one  of  those  devices  the  iDgennity  of  which  will  not  cause  its 
adopiioo.  One  thing  claioied  is  what  the  patentee  calls  a  <<  safety  bal^,"  in 
which  the  amount  is  to  he  written  Id  figores.  A  plan  oi  comhining  figures 
and  letters  is  also  eiplsioed  and  claimed^  also  a  particnlar  mode  of  aaiaklog 
entry  Jo  a  register,  or  firm  book. 

If  a  pe|«on  caoDot  find  half  a  dozen  merchants  who  will  adopt  a  plan  like 
the  foregoing,  if  allowed  to  do  so  free  of  charge,  the  inference  is  a  fair  one 
that  they  will  not  pay  for  it  for  the  sake  of  the  parchment^  the  g^eat  seal, 
and  the  patent  right. 

215.  For  a  Dfiachine  for  Turning  Mouldings  and  Beads j  Eli  Cod- 
diogton,  Thompson,  Sullivan  county.  New  York,  Jnly  3i. 

This  machine  appears  to  be  principally  intended  for  turning  such  articles  as 
broom  and  brush  handles,  which  are  simple  in  their  form*  The  stuff  to  be 
turned  is  fixed  by  one  end  in  a  chuck  in  a  collar  and  mandril  lathe,  and  m 
sliding  head,  furnished  with  suitable  guide  pieces,  and  cutters.  Is  forced  np 
against  it;  in  this  head  there  are  cutters  so  formed  as  to  cut  beads,  hollows, 
or  other  simple  members  of  mouldings,  which  cotters  may  be  brought  down 
upon  the  stuff  in  the  proper  places,     it  is  to  this  part  that  a  claim  is  i 


216.  For  an  improvement  in  the  machine  for  bending  the  THre  qf 
Wheels i  and  other  articles f  Thomas  C  Barton,  New  York,  July  31 « 

The  bending  is  to  be  effected  by  means  of  three  rollers  not  diffcrin|^ 
materially  from  those  frequentlj  used  for  the  purpose;  but  there  is  an  ad- 
justment of  one  of  the  rollers  b3r  the  combined  action  of  a  frame,  lever, 
and  screw,  which  arrangement  forms  the  subject  matter  of  the  claim* 

217.  For  a  machine  for  drilling  the  tire  of  wheels;  Thomas  C.  Bar«* 
ton,  New  York,  July  31. 

The  drill  is  fixed  in  a  mandril  running  in  collars;  the  devices  which 
form  the  subject  of  the  patent,  are  for  fixing  and  using  the  drill  more 
conveniently  than  heretofore,  when  applied  to  the  drilling  of  tire,  and 
the  claim  is  confined  to  this  particular  arrangement. 

218.  For  a  machine  for  Husking  Corn;  Jonathan  Cutler,  Pickncy, 
Windham  county,  Vermont,  July  31. 

Two  iron  rollers  which  may  be  thirty  inches  long,  and  an  inch  and  a 
half  in  diameter,  are  fluted  from  end  to  end,  and  placed  in  a  frame, 
where  they  are  geared  together,  and  made  to  revolve  horizontally  on 
suitable  bearings,  and  nearly  in  contact  with  each  other.  The  corn  to 
be  husked  is  fed  down  a  wooden  trough  so  as  to  fall  between  the  rollers* 
the  flutes  of  which  seize  the  husk,  and  draw  it  off.  The  ears  of  corn  are 
thus  successively  supplied,  and  pass  off  at  the  far  end  of  the  roller. 
The  claim  is  to  a  machine  constructed  substantially  in  the  manner  of 
that  described. 


219.  For  iniprovements  on  Drawer y  Commode,  and  Cupboard  door 
knobs;  David  Hoffman,  city  of  Baltimore,  July  31. 
The  specification  is  as  follows.   *^The  nature  of  my  improvement  con* 
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•ista  in  inserting^,  or  otherwise  fastening,  topicftilf  stained,  painted,  co- 
loured, gilt,  or  silvered  glass  plates  of  various  patterns  and  sizes,  into 
stocks  of  wood,  with  either  metal  or  wooden  spindles;  and  for  the  pur- 
pose of  variagating  and  increasing  the  brilliancj  of  the  colours  I  place 
either  coloured  foil,  coloured  paper,  coloured  glass,  coloured  metals,  or 
looking  glass,  underneath  said  plates  according  to  the  patterns  requir- 
ed." The  claim  is  to  the  knobs  so  made,  as  a  whole;  and  if  the  whole 
of  those  made  resemble  the  specimens  deposited  in  the  Patent  Office, 
we  apprehend  that  the  patentee  may  not  only  claim,  but  actually  keep 
the  whole. 

220.  For  a  new  mode  of  constructing  Paddle  Wheels  for  propelling 
Steam  Boates  William  A.  Douglass,  Albany,  New  York,  July  81  • 

By  a  particular  arrangement  of  levers,  joints,  and  slides,  the  buckets 
of  the  paddle  wheel  are  to  be  made  to  enter  and  leave  the  water  verti- 
cally, or  at  such  angle  as  may  be  preferred.  The  same  thing  has  been 
accomplished  by  other  modes  of  construction,  some  of  them  less  com* 
plex  than  that  here  proposed;  so  far,  however,  as  the  results  of  experi- 
ence have  been  known,  all  devices  of  this  kind  have  proved  worse  than 
useless,  not  in  the  slightest  degree  accelerating  the  speed  of  a  boat, 
whilst  they  consume  a  part  of  the  power  of  the  engine,  and  are  much 
more  costly  at  first,  as  well  as  more  liable  to  derangement,  than  wheels 
with  the  ordinary  fixed  paddle.  The  patentee  claims  the  particular 
mode  of  construction  invented  by  him. 

221.  For  a  Plough;  John  Deats,  Roxbnrg,  Warren  county,  New 
Jersey,  July  31. 

The  claims  made  in  this  plough,  are  to  ^the  manner  of  forming  the 
pattern  of  the  mould  board,  so  as  to  cast  it  to  deliver  from  a  single 
Sask,  with  a  tenon,  or  pin,  cast  near  its  front  edge,  in  the  manner,  and 
for  the  purpose,  described."  There  are  also  certain  claims  to  the  man- 
ner of  constructing  particular  parts,  as  explained  in  the  specification. 


222.  For  a  new  mode  of  attaching  Knives  or  Dirks  to  Pistols; 
Robert  W.  Andrews,  Stafford,  Tolland  county,  Connecticut,  July  31. 

^The  nature  of  my  invention  consists  in  so  attaching  a  knife  or  dirk, 
to  a  pistol,  or  other  small  fire  arm,  as  that  the  breech,  with  itsr  lock, 
guard,  and  other  fixtures,  being  separable  from  the  barrel,  shall  serve 
as  a  convenient  handle,  or  hilt  to  the  knife,  or  dirk,  making  use  of  the 
blade  as  an  essential  means  of  connecting  the  breech,  lock  &c  with 
the  barrel,  to  form  the  piece  entire." 

To  the  under  side  of  the  barrel,  is  attached,  a  sheath,  or  scabbard, 
Which  slides  over  the  knife,  or  dirk,  affixed  to  the  stock,  making, 
when  in  place,  an  entire  pistol.  The  claim  is  to  '^attaching  the  scab- 
bard to  the  barrel,  and  making  it  an  essential  part  in  holding  the  piece 
strongly  and  firmly  together.^* 

28» 
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@8a  For  ifoprovementBiD  the  machine  fifr  cleaning  and  dressing 
Feathers;  Samuel  Sweet,  jr. 

There  are  two  drums,  or  cylinders,  one  placed  above  the  other^  with* 
In  a  case,  and  an  endless  band  or  apron  passes  round  these  cylinders* 
The  upper  cylinder  revolves  on  gudgeons,  the  lower  lies  in  the  apron, 
which  it  keeps  stretched  by  its  weight.  The  apron  is  set  round  with 
projecting  points,  the  case  beipg  large  enough  to  admit  of  their  passing 
round  with  the  apron.  The  feathers  are  to  be  contained  between  the 
apron  and  the  case,  and  are  agitated  and  carried  round  by  the  points; 
there  being  provision  made  to  supply  the  requisite  degree  of  beat.  The 
claim  is  to  'Uhe  revolving  belt,  with  pins,  or  hands,  revolving  round 
two  drums  inside  of  a  case  adapted  theretoi  in  the  manner^  and  for  the 
purpose,  above  specified." 

224.  For  A  Locomotive  Power  Machine Jor  removing  Souses^  ^c*; 
Stephen  Compton,  Almira,  Chemung  county,  New  Ifork,  July  31. 

This  machine  consists  of  a  combination  of  wheels  and  pinions  upoa 
suitable  shafts,  operating  upon  a  windlass;  from  this  windlass  a  rope,  or 
chain,  is  to  be  extended  to  a  house,  stump,  or  other  body  to  be  removed* 
The  machine  is  mounted  upon  wheels,  and  is  so  constructed  that  ^Hheead 
o(  the  frame  towards  the  resisting  body  may  be  brought  into  contact 
with  the  ground,  this  end  being  armed  with  iron,  and  so  formed  that  it 
will  enter,  and  form  a  bearing  against  the  earth,  with  a  power  of  resis* 
tance  proportioned  to  that  applied.  The  claim  is  to  'Hhe  mounting  of 
such  a  machine  upon  a  carriage,  constructed  in  the  way  described,  so 
that  it  may  readily  be  removed  from  place  to  place,  and  that  it  shall  an- 
chor itself,  or  take  firm  hold  in  tbe  ground,  by  the  action  of  the  power 
applied,  substantially  in  the  manner  shown." 

225.  For  smelting'  Iron  Ore  by  a  composition  of  Anthracite  and 
Clay  asa/uel;  Joseph  Lyon,  Pottsville,  Schuylkill  county,  Pennsylva- 
nia, July  SI.     ^See  Specification.) 

226.  For  a  Stove  for  Heating  and  Cooking;  RufusS.  Payne,  West 
Springfield,  Massachusetts,  July  31. 

This  stove  differs  so  little  from  several  others,  that  it  is  not  worth 
while  to  give  the  claim,  which  is  only  to  certain  special  matters  of  ar- 
rangement. 


227.  For  preparing  Oleaginous  Seeds  for  pressing;  James  Crissweli 
Pittsburg,  Pennsylvania,  July  31.    (See  Specification.) 

228.  For  a  Stove  for  Heating  apartments;  Philip  Willcoz,  Spring- 
field, Massachusetts,  July  30i 

The  rensarks  made  on  stove  No.  236,  will  apply  to  that  now  under 
consideration;  the  claim  would  not  make  known  the  peculiarities  of  coa« 
struction  upon  which  they  are  now  founded. 

229.  For  a  process  for  removing  fVool  and  Hair  from  Skins;  Ben- 
jamin F.  Emery,  Bath,  Lincoln  county,  Maine,  July  31.  (See  Speci- 
fication.) 
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280.  For  an  improrement  in  the  constniction  of  Water  WKeek; 
Clayton  Parker,  and  Robert  W.  Engle,  Wayne,  Warren  county,  OhiO| 
July  31. 

This  wheel,  it  is  said,  is  to  be  ^^propelled  mainly  upon  the  undershot 
principle,  and  to  revolre  with  its  shaft  Tertical.  *^Its  construction  is 
peculiar,  and  would  require  drawings  to  make  it  known.  The  wa- 
ter is  to  pass  down  through  openings  near  the  periphery,  which  descend 
•pirally,  but  differ  in  their  arrangement  and  combination  from  others 
which  have  a  resemblance  to  it.  There  is  also  a  peculiarity  in  the  mode 
of  letting  on  the  w&ter,  and  of  regulating  its  quantity.  The  claims  are 
to  ^the  giving  to  that  part  of  the  water  wheel  which  is  within  the  buck- 
ets, the  form  of  a  hollow  drum,  provided  with  openings,  in  its  upper  and 
lower  heads,  made  in  the  manner,  and  for  the  purposes  set  forth.  The 
raising  or  closing  the  gates  of  all  the  chutes  simultaneously,  substanti- 
ally in  the  manner  described.  The  plan  of  continuing  one  half  of 
the  buckets,  down  for  about  one  half  of  the  depth  of  the  wheel,  and  the 
forming  of  an  elbow  in  the  other  half  of  our  buckets,  half  waf  down 
the  wheel;  thereby  causing  it  to  receive  its  main  propelling  power  on 
the  undershot  principle,  and  to  operate  well  in  back  water." 

231.  For  an  improvement  in  the  mode  of  constructing  Rail  Road 
^^ogs;  George  S.  Griggs,  Roxbury,  Massachusetts,  July  31. 

^By  a  railroad  frog  is  meant  the  rails  at  places,  where  two  rails  cross 
each  other.  The  frog,  has  heretofore  been  cast  or  constructed  in  one 
entire  piece,  forming  the  two  crossing  rails  for  the  distance  of  from 
two  or  three,  to  seven  or  eight  feet.''  'It  is  stated  that  from  the  expo- 
sure to  severe  shocks,  and  wear,  at  these  crossing  places,  they  are  liable 
to  great  and  frequent  want  of  repair;  and  the  improvement  described, 
consists  in  providing  plates  of  steel  which  are  to  be  bolted  on  to  the 
cast  frogs,  the  bolts  having  flush  heads.  These  plates  can  be  removed 
when  required,  and  new  ones  substituted.  The  claim  is  to  ^Hhe  frog 
plates  above  described,  and  applied  as  aforesaid,  of  whatever  materials 
formed,  and  however  attached  to,  and  connected  with,  the  main  body  of 
the  frog  rails.'* 

232.  For  an  improvement  in  the  machine  for  Crimping  leather  for 
Boots;  Moses  S.  Woodward,  Marshalton,  Chester  county,  Pennsylva- 
nia* July  31, 

The  improvement  described  consists,  principally,  in  the  means  adopt] 
ed  for  holding  the  leather  in  place  whilst  it  is  dried  upon  the  former. 
The  machine,  in  its  general  construction,  is  like  several  others  used  for 
the  same  purpose. 

!i33.  For  an  improvement  in  the  mode  of  constructing  the  Wheels  of 
Locomotive  Engines  for  ascending  Inclined  Planes^  Elisha  Town, 
Montpelier,  Washington  county,  Vermont^  July  31.  (See  Specifica- 
tion.) 

S^  For  a  Cooking  Stow;  John  Collins,  Grafton,  Worcester  county, 
MasBachusetts,  July  31. 
This  stove  has  too  much  complexity  in  its  individual  arrangements  to 
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justify  the  attempt  to  describe  them  verbally.  The  claim  is  to  ^Hhe  man- 
ner in  which  the  heat  is  communicated  to,  and  diffused  through  the 
oyen  of  the  stove  or  baker,  in  the  manner  described." 


Speoifioations  of  Ambrioan  Patents. 

Speeifieati&n  of  a  patent  for  an  improvemmt  in  the  mode  of  Beating  the 
Watery  which  ie  forced  into  the  boilere  of  Steam  Engines  by  means  of 
the  Force  Pump;  granted  to  Ross  Winahs,  Civil  Engineer^  BaltimarCj 
Maryland^  July  31,  1837. 


To  all  whom  it  may  concern,  be  it  known  that  I,  Ross  Winans,  Civil 
Engineer,  of  the  city  of  Baltimore,  in  the  State  of  Maryland,  have  in« 
▼ented  an  improvement  in  the  mode  of  heatitig  the  water  which  is  forced 
into  the  boilers  of  steam  engines,  by  means  of  the  force  pump;  and 
I  do  hereby  declare  that  the  following  is  a  full  and  exact  description 
thereof. 
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The  apparatas  which  I  emplof  is  inteaded  to  expose  the  water  to  the 
heating  influence  of  the  waste  steam  from  locomotive  or  other  steam 
engines,  as  the  said  water  is  on  its  passage  between  the  force  pump  and 
the  boiler.  This  apparatus  maf  be  differently  formed,  but,  for  the 
purpose  of  itiustrationi  .1  will  describe  it  in  the  shape  in  which  I  have 
essayed  it,  and  which  I  have  found  to  answer  the  intention  perfectly 
well.  ^ 

I  make  a  cylinder  of  metal, /«  /,  which  may  be  twenty-four  inchea 
long,  and  fifteen  inchetf  in  diameter,  for  an  ordinary  locomotive  engine; 
this  cylinder  has  at  each  end  two  metallic  heads,  gy  g^  which  may  be 
four  inches*  more  or  less,  apart;  the  interior  heads  are  perforated  with 
numerous  holes  into  which  are  inserted  small  tubes  c,  e,  say  of  three 
eighths  of  an  inch  in  diameter,  which  tubes  are  firmly  attached,  or 
fastened  into  the  openings  in  the  heads,  thus  establishing  a  number  of 
passages  through  from  one  ot  the  spaces  6,  d,  between  the  heads  at  one 
end  of  the  cylinder,  to  the  space  at  the  opposite  end.  The  waste  steam 
pipe,  a,  from  the  engine  enters  the  head  at  one  end  of  the  cylinder,  and  a 
similar  pipe,  a,  passes  out  from  the  opposite  end;  and  in  its  passage  from 
ooe  to  the  other  the  steam  must  necessarily  pass  through  the  small 
tubes  above  named,  which  are  contained  in  what  may  be  denominated 
aa  enlargement  of  the  waste  steam  pipe.  In  the  side  of  the  cylinder, 
I  mak«  two  perforations,  (f,  d^  e,  opposite  to  each  other,  into  which 
openings  the  supply  pipe,  between  the  pump  and  the  boiler  is  firmly 
inserted,  thereby  causing  the  cold  water,  as  it  passes  from  one  segment 
of  this  supply  pipe  to  the  other,  to  become  heated  by  its  contact  with 
the  tubes  through  which  the  waste  steam  passes.  The  upper  part  of  < 
the  supply  pipe,  between  the  system  of  heating  tubes  and  the  boiler,  is 
fornishedwith  a  puppet,  or  other,  valve,  opening  towards  the  boiler. 

Although  I  have  described  the  steam  as  passing  through  the  system 
of  small  tubes,  and  the  water  as  surrounding  them,  it  will  be  manifest, 
to  any  one  having  the  slightest  acquaintance  with  the  subject,  that  this 
order  may  be  reversed,  and  the  same  effect  upon  the  water  be  still  pro- 
duced; and  also  that,  instead  of  the  tubes,  a  system  of  partitions,  to  be 
alternately  occupied  by  steam  and  by  water,  will  be  substantially  the 
same  with  the  arrangement  before  described. 

In  those  locomotives,  or  other  engines,  in  which  the  waste  steam  is 
employed  to  drive  a  blowing  apparatus,  as  is  the  case  with  those  used 
on  the  Baltimore  and  Ohio  rail-road,  and  some  others,  the  waste  steam 
is  allowed  to  perform  this  office  before  it  reaches  the  heating  apparatus; 
the  means  of  doing  which  will  not  require  any  description,  as  it  will  be 
perfectly  manifest  to  every  competent  engineer. 

What  I  claim  as  my  invention,  and  wish  to  secure  by  Letters  Patent, 
is  the  heating  of  the  water  in  its  passage  from  the  supply  pump  to  the 
boiler,  by  meant  of  an  apparatus  substantially  the  same  with  that  herein 
described. 

Ross  WiNANS. 


Specification  of  a  patent  far  a  new  mode  of  Smelting  Iron  Ores  by  a  mixture  of 
anihrucite  and  clay  ae  a  fuel}  granted  to  Joseph  Lton,  Fotteville^  Penn- 
eylvaniOf  July  31,  1837. 
To  all  whom  it  may  concern,  be  it  known,  that  I,  Joaeph  Lyon,  of  Pon»- 
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▼ille,  iQ  the  county  of  Schuylkill,  and  State  of  Pennsylvania,  Collier,  have 
invented,  or  discovered,  an  improved  mode  of  smelting  iron  ores  by  tfa€ 
employment  of  a  mixture,  or  composition,  of  anthracite  and  clay,  as  a  fuel, 
which  I  call  ^^Clay-Coals,'^  and  that  the  following  is  a  full  and  exact  de- 
scription of  the  same. 

My  improvement  consists  in  reducing  anthracite  to  a  coarse  powder^  or 
screening,  and  mixing,  or  mingling,  it,  either  by  hand  or  machinery,  with 
such  portions  of  clay  and  water  as  may  be  requisite  to  bring  the  mass,  or 
iaggregate,  to  a  consistence  that  may  be  readily  made  into  balls,  or  be  taken 
up  by  hand,  or  machinery,  in  portions  of  any  shape,  or  size;  when*  these 
ctay-eoah  are  dried,  they  can  be  used  as  fuel  in  the  manner  that  coke,  or 
charcoal,  is  commonly  used  in  the  reduction  of  iron  ores.  I  intend  to  min* 
gle  portions  of  the  limestone,  or  other  fluxes,  in  the  composition  of  the  mix- 
ture, and  also  some  of  the  finer  portions  of  the  ore,  when  either,  or  both, 
of  these  additions  may  be  considered  useful. 

I  do  not  claim  the  discovery,  or  invention,  of  combustible  balls  composed 
of  coal  and  clay,  for  these  have-long  been  known  and  used  for  divers  pur- 
poses; but  what  I  do  claim  as  my  invention,  or  discovery,  and  desire  to 
secure  by  Letters  Patent,  is  the  preparation  of  anthracite,  or  the  composi- 
tion of  clay-eoah  as  herein  set  forth,  to  be  used  as  a  substitute  for  coke« 
charcoal)  or  other  fuel,  in  its  application  to  the  purposes  of  smelting  iroa 
ores. 

Joseph  Lton. 


SpedfieatUm  of  a  patent  for  a  new  method  of  Heating  Flax-eeedj  and  other 
oleaginous  seeds  preparatory  to  expressing  the  oil;  granted  to  James  Ceis- 
WELL,  PUteburghj  Pennsylvania^  July  31,  1837. 

To  all  whom  it  may  concern;  be  it  known,  that  I,  James  Criswell,  of 
the  City  of  Pittsburgh,  and  State  of  Pennsylvania,  have  invented  a  new 
and  improved  method  of  heating  flax-seed,  or  other  olesginous  seeds,  pre- 
paratory to  expressing  the  oil  therefrom;  and  I  do  hereby  declare  that  tbe 
following  is  a  full  and  exact  description. 

The  nature  of  my  invention  consists  in  conveying  steam,  by  means  of  a 
tube,  into  a  steam  chest,  flat  on  the  top,  with  a  rim  round  it;  within  which 
rim  the  seed  is  placed  in  such  a  manner  as  to  expose  it  to  the  heat  from  the 
ateam  within  the  chest;  the  chest  may  be  of  any  given  size,  dimensions,  or 
construction,  to  suit  the  convenience  of  the  manufacturer. 

What  I  claim,  therefore,  as  new,  is  the  application  of  steam  to  the  heat- 
ing of  flax-seed,  or  other  oleaginous  seeds,  preparatory  to  the  expressing 
the  oil  therefrom,  by  means  of  any  apparatus  .so  constructed  as  to  expose 
the  seed  to  the  heatins;  influence  of  the  steam,  no  claim  being  made  by  me 
to  the  apparatus  used. 

Jakes  Criswell. 

Spedfieatian  of  a  patent  for  a  method  of  Softening  Bides  and  Skins^  and  of 
removing  tvoolf  hair^  and  bristles  from  them;  granted  to  Benjamin  F. 
Embrt,  Bath^  Idneoln  county^  Maine^  July  31s/,  1837. 
To  all  whom  it  may  concern,  be  it  known,  that  I,  Benjamin  F.  Emery,  of 
Bath,  in  the  county  of  Lincoln,  and  State  of  Maine,  have  invented,  or  discov- 
ered, a  new  and  useful  improvement  in  the  method  of  softaoing  hides  and 
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skins,  aod  of  remoYiog  wool,  hair,  or  bristles,  from  them.  Tliis  improve- 
ment is  eflfected  bj  die  application  ot  steam  of  the  proper  temperature  to 
the  hides  and  skins,  instead  of  water,  acids,  or  other  materials. 

For  the  purpose  of  softening  dried  sheep  skins,  for  palling  the  wool 
and  tanning  the  skins,  a  room  should  be  provided  large  enough  to  con- 
tain, suspended,  as  hereafter  described,  as  many  skins  as  it  may  be  required 
to  operate  upon  at  one  time,  and  made  as  nearly  air-tight  as  it  can  be  with- 
out much  expense,  say  by  tight  boarding  and  shingling;  with  several  small 
windows,  or  openings,  with  shutters,  to  admit  or  exclude  the  air,  as  occa- 
aion  may  require.  I  employ  racks,  consistins;  of  rails,  or  strips  of  boards,  or 
planks  placed  about  three  feet  apart,  and  having  tenter  hooks  inserted  about 
four,  or  five  inches  from  each  other,  precisely  as  they  are  now  commonly  used 
for  drying  sheepskins  after  they  are  tanned.  As  many  of  these  may  be  put 
up  in  the  steam  room  as  will  consist  with  the  objects  of  not  having  the 
skins  touch  each  other,  and  of  permitting  passsges  through  them,  to  hang 
np,  and  take  down,  the  skins.  The  steam  may  be  generated  in  any  kind 
ot  boiler,  and  conveyed  by  pipes  from  the  boiler  into  the  steam  room;  it  is  most 
advantageously  discharged  only  a  few  inches  from  the  floor,  in  the  cen- 
tre of  the  room.  For  a  room  about  12  by  15  feet  square,  and  9  feet  high,  a 
common  potash  boiler,  having  the  steam  secured,  and  forced  into  the  room 
by  a  tin  or  copper  pipe,  of  about  two  inches  diameter  would  be  sufllcient,  al- 
though an  iron  boiler  resembling  those  used  for  steam  engines  is  more  conve- 
nient. Two  windows  of  about  two  feet  square,  placed  opposite  each  other 
would  well  answer  lor  such  a  room:  with  the  temperature  of  blood  heat,  the 
skins  in  such  a  room  would  be  sufficiently  steamed  in  about  three  hours,  un- 
less ihcy  were  much  harder  than  usual.  It  is  easy  to  ascertain,  however, 
by  going  into  the  room,  when  the  wool  is  loose,  and  the  skins  are  sufficient- 
ly pliable,  taking  care  to  lose  no  more  steam,  by  keeping  the  door  open, 
than  is  necessary.  The  process  may  be  somewhat  expedited  by  raising  the 
temperature  a  little  higher,  although  I  should  not  advise  raising  it  above 
150  degrees  of  Fahr.  for  fear  of  injuring  the  skins.  The  softening  will 
be  expedited  by  wetting  the  skins  or  hides,  before  hanging  them  up. 

Hides  of  neat  cattle,  and  other  large  animals,  may  be  softened  for  tanning 
in  the  same  way;  the  rails  and  tenterhooks  being  larger  and  farther  apart,  in 
proportion  to  the  size  of  the  skins,  or  hides.  The  time  required  for  soft- 
tening,  will  also  be  longer  in  proportion  to  the  thickness  and  hardness  of 
the  skins,  or  hides.  In  all  cases,  the  skins  and  hides  should  be  affixed 
to  the  tenter  hooks  by  the  shanks,  so  as  to  keep  them  moderately  stretched. 

Slaughtered  hogs,  instead  of  being  scahled  in  the  usual  way,  for  the  pur- 
pose of  scraping  off  the  bristles,  may,  also,  be  more  conveniently  scalded 
by  steam,  in  a  similar  way,  where  the  business  of  dressing  them  is  carried 
on  to  a  large  extent.  The  hogs  may  be  hung  up  by  the  gambrils,  only  far 
enough  apart  to  permit  the  butcher,  or  dresser,  to  work  between  them. 
Hot  steam  should  then  be  rapidly  thrown  into  the  scalding  room;  until  it 
rises  to  the  temperature  of  about  175,  or  180  degrees,  and  if  very  rapidly 
done,  to  the  boiling  point  (although  this  is  rather  dangerous,)  when  the 
room  should  be  immediately  ventilated  sufficiently  to  admit  of  the  opera- 
tion of  dressing.  In  order  to  keep  the  labourers  employed,  there  may  be 
two  steam  rooms,  so  that  they  may  operate  in  one  room  while  the  prepara- 
tion of  the  hogs,  and  the  scalding,  is  going  on  in  the  other. 

What  I  claim  as  my  invention,  and  desire  to  secure  by  Letters  Patent, 
is  the  application  of  steam,  instead  of  water,  or  other  substances,  to  hides 
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aod  8kiD8,  Tor  the  porpoee  of  •ofteoing  soch  as  are  dried*  and  oF  removing 
the  wool  and  hair  from  them,  and  to  siaaghtered  hogs,  for  the  purpose  of 
removing  the  bristles* 

Benjamin  F.  Emery. 


S^eeifieaUan  of  a  patent  far  an  improvement  in  the  mode  of  constructing  the 
Wheels  of  Locomotive  JSngineSyfor  ascending  Inclined  Planes  on  Railroads^ 
granted  to  Elisha  Town,  Montpelicr^  Washington  county j  Vermont^  July 
31,  1837. 

Be  it  known,  that  I,  Elisha  Town,  of  Montpeller,  in  the  county  of 
Washington,  and  state  of  Vermont,  have  invented  a  new  and  Improved 
mode  of  constructing  the' wheels  of  locomotive  engines  used  on  Rail- 
roads, so  as  to  ascend  and  descend  inclined  planes  without  the  aid 
of  any  other  power  than  that  of  the  engine  belonging  thereto,  to  propel 
the  same;  called  '^Elisha  Town's  Improved  Engine  Wheel  for  inclined 
planes,''  and  I  do  hereby  declare  that  the  following  is  a  full  and  exact 
description. 

The  nature  of  my  invention  consists  in  attaching  a  wheel  of  proper 
dimensions,  with  a  groove  in  its  rim,  similar  to  the  wheels  used  to  pro- 
pel machinery  by  round  bands,  to  the  inside  of  such  of  the  wheels  of  the 
locomotive  that  run  on  the  rails  on  the  level  road,  as  the  power  of  the  en- 
gine is  applied  to,  in  propelling  the  engine  car.  At  the  commencement 
of  the  inclined  plane,  the  ordinary  rail  stops,  and  another  of  the  same 
shape,  starts,  but  laid  within  the  other,  to  correspond  to  the  grooved 
wheels,  and  as  the  grooved  wheels  come  on  to  this,  it  raises  the  other 
wheels  from  the  ordinary  rail,  and  the  groove,  by  embracing  both  sides 
of  the  rail,  produces  sufficient  friction  to  enable  the  locomotive  to  pro- 
pel itself,  and  a  train  of  cars,  up  the  inclined  plane. 

The  grooved  wheel  should  be  proportioned  in  size,  and  the  bevil  of  the 
groove  should  vary  in  its  inclination,  to  the  steepness  of  the  ascent  to 
be  overcome,  and  should  be  used  only  on  the  inclined  plane. 

It  is  proposed  to  use  the  ordinary  kind  of  rolled  iron  rail,  hardened,  to 
ran  the  grooved  wheels  on;  but  cast  iron,  or  steel,  of  a  similar  shape, 
nay  be  used. 

For  the  cars,  there  should  be  a  set  of  wheels  with  two  bearings  to 
each,  with  a  flanch  in  the  centre,  between  the  bearings;  one  bearing  for 
Che  bevil  rail,  and  the  other  for  the  inclined  plane. 

The  rails  to  the  inclined  plane  roust  run  past  the  ends  of  the  horizon- 
tal rails,  sufficiently  far  to  have  the  wheels  pass  properly  from  one  set 
of  rails  to  the  other. 

What  I  claim  as  my  invention,  or  improvement,  and  desire  to  secure 
by  letters  patent,  is  the  application  of  grooved  wheels  to  locomotives  to 
enable  them  to  propel  themselves  and  a  train  of  cars  up  an  inclined 
plane. 

Elisha  Town. 

Spedfication  of  a  patent  for  manufacturing  TVhile  Lead^  and  other  salts  of 
leadf  granted  to  Homer  Holland,  Westfidd^  Hampden  county^  Massachu^ 
setts,  March  ISlh^  1836. 
To  all  to  whom  these  presents  shall  come,  be  itknown^that  1,  Homer  HoU 
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kind,  of  the  town  of  Westfield,  couaty  of  Hampden,  and  State  of  Massa- 
chusetts,  have  invented  a  new  and  nsefol  improvement  in  the  process  for  ox- 
idizing metallic  lead;  and  for  making  and  producing  carbonate  of  lead,  or  the 
pigment  commonlj  known  by  the  name  of  white  lead,  which  improvement 
has  not  heretofore  been  known  or  osed,  and  that  the  following  is  a  full  and 
exact  description  of  said  improvement,  sufficient  to  distinguish  the  same 
from  all  things  before  known,  and  to  enable  any  person  skilled  in  the  art 
or  science  of  making  and  producing  the  salts,  acetate  and  nitrate  of  lead, 
from  any  oxide,  or  the  carbonate  of  lead,  to  apply  and  use  said  improvement 
in  the  making  and  compounding  of  the  same* 

The  invention  consists: 

Ist.  In  an  improvement  in  the  method  of  applying  the  conjoint  action  of 
friction,  air,  and  water,  to  metallic  lead,  by  placing  fragments  of  this  metal 
hi  revolving  lead  cylinders,  or  chambers,  so  as  to  produce  a  fine  powder 
or  pulpy  suboxide  of  lead,  for  making  or  producing  the  commercial  salts, 
nitrate  and  acetate  of  lead. 

2od.  In  combining  carbonic  acid,  from  the  atmosphere,  directly  with  this 
suboxide,  as  it  is  formed  in  the  cylinder  by  the  addition  of  carbonate  of  soda, 
or  other  alkaline  carbonate,  so  as  to  produce,  or  make,  the  carbonate  of  lead, 
or  the  pigment  known  as  white  lead.  To  effect  the  oxidation  of  the 
lead,  I  put'  coarse  shot,  or  other  fragments  of  unalloyed  lead,  into 
a  leaden  cylinder,  or  chamber,  about  four  feet  in  length,  and  three  in  'di- 
ameter, made  to  revolve,  horizontally,  upon  an  axis  of  flaoches.  The 
leaden  cylinder,  or  chamber,  is  enclosed  in  a  strong  and  tight  wooden  case; 
air  is  admitted  by  perforations  of  the  cylinder,  at  the  ends,  near  the  axis; 
sof\  water  is  put  in  the  chamber,  sufficient  to  cover  the  charge  of  shot  or 
fragments.  The  cylinder  is  made  to  revolve  eighteen  or  twenty  times  in  a 
minute,  by  the  application  of  any  force,  and  the  electro-chemical  action  of 
the  friction,  air  and  water,  produces  a  fine,  pulpy  suboxide  of  lead  which 
is  strained  out  by  removing  a  bung  from  the  side  of  the  cylinder,  and  placing 
therein  a  hollow  tube,  leading  to  a  sieve,  or  strainer,  resting  in  a  canal,  or 
trough,  which  conducts  to  a  reservoir. 

This  pulpy  suboxide  sufficiently  freed  from  water,  is  readily  combined 
with  acetic  acid,  this  giving  *^sugar  of  lead,*'  and,  with  nitric  acid,  producing 
nitrate  of  lead.  To  make  carbonate  of  lead,  the  process  is  identical  with 
the  above-described  for  the  suboxide,  with  the  addition  of  about  six  or 
eight  ounces  of  the  carbonate  of  soda  to  each  gallon  of  water  used  in  the 
cylinder.  The  cylinder  is  revolved  several  hours  in  producing  the  subox- 
ide for  the  salts  of  lead,  and  from  twelve  to  sixteen  previous  to  straining  out 
the  carbonate,  or  white  lead,  which  is  conducted,  as  above  described,  to  a  ves- 
sel  armed  with  an  agitator  and  washed  by  decantation  with'pure  water,  once 
or  twice,  to  free  it  from  alkali,  when  it  is  to  be  dried  by  any  convenient 
means,  becoming  the  purecarbonatOy^^or  cream,'' white  lead  of  commerce. 
In  this  process,  for  white  lead,  the  use  of  vinegar  and  of  acetic,  or  acetous 
acid  in  any  shape,  is  avoided,  and  the  health  of  manufacturers  is  preserved 
from  the  fumes  of  the  volatile  peracetate  of  lead  so  deadly  in  the  ordinary 
process.  The  foregoing  process  I  prefer;  but  the  revolving  chambers  may 
be  cylindrical,  square,  or  polygonal,  of  any  size  and  length.  The  lead 
lining  of  a  wooden  cylinder  may  be  of  sheet  lead,  or  cast  in  cylinders  to 
fit  the  wooden  case,  or  carcass,  and  the  cylinders  are  to  be  renewed 
from  time  to  time,  as  they  frit  away.  The  number  of  cylinders,  their 
weight,  and  the  charge,  will  depend  on  the  force  employed,  and  the  extent 
of  the  manufacture.     Each  cylinder  (principally  the  lead  chambers)  may 
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weigh  six  hnodred  poonda.  The  charge  added,  from  one  huDdred  to  one 
hendred  and  fiHj  pooDd»  of  fragments,  and  the  neceaearj  water  and  carbo- 
nate of  8oda.  The  lead  fragment  nej  be  shreds  of  sheet  lead,  shot,  or 
fragments  produced  by  pooring  melted  lead  through  a  colander  into  water. 
Antimony  and  other  alloys  of  metals  are  oOen  mingled  with  lead  in  the 
shot  of  commerce,  and  unfit  them  for  this  process.  The  alkali  preferred  is 
soda,  as  this  has  the  strongest  affinity,  or  attraction,  for  oxygen  and  carbonic 
acid,  and  is  less  liable  to  form  an  hydrate.  The  pelpy  suboxide  may  also 
be  con? eniently  carbonated  in  the  vessel  employed  for  decantation,  as  it  is 
armed  with  agitators,  by  passing  into  the  pulpy  suboxide,  as  it  is  withdrawn 
from  the  cylinders,  carbonic  acid  produced  by  the  combustion  of  charcoal, 
from  fermentation,  or  from  the  decomposition  of  carbonate  of  lime,  or  chalk, 
by  solphoric,  or  hydrochloric  aeid«  The  decanting  vessel,  again,  may  be  used 
conveniently  In  removing  a  disagreeable  yellowness  from  pure  carbonated 
lead  by  minutely  mingling  a  trifle  of  indigo^  or  blue  smalts,  with  the  carbon- 
ate of  lead,     i  claim  as  my  invention  and  improvement, 

1st.  The  application  of  the  revolving  cylinders,  or  chambers,  as  above 
described,  to  the  fritting,  comminution,  amalgamation,  or  converting  of 
metallic  lead  into  the  fine»  pulpy  suboxide  of  lead,  for  the  salts,  acetate  and 
nitrate  of  lead,  or  carbonate  of  lead. 

2nd«  The  carbonating  of  the  above  described  suboxide,  as  it  is  formed  in 
the  cylinder,  by  the  addition  of  an  alkaline  carbonate,  or  by  passing  into  this 
pulp  directly,  carbonic  acid,  giving  immediately  white  lead«. 

Homer  Holland. 


Progress  of  Practical  and  Tlieoretical  Mecliaiiics  and  Clieiiilstry* 


Notices  from  thb  French  Journals.    Translated  for  the  Jourmal 
OF  THE  Franklin  Institute,  by  J.  Grisoom* 


New  observaiions  on  Magneaian  Hydtatdic  Idme,  By  M«  Vicat.  (Acacic* 
my  of  Sciences,  Jan.  16,  1837.) 
M.  Berthler  has  excited  some  doubts  with  respect  to  the  chemical  fact, 
which  I  recently  communicated  to  the  Academy,-— namely,  whether  ni;)g« 
Dfi9i%  when  it  occurs  in  the  proportions  of  thirty  or  forty  parts,  can  renUer 
hydraulic,  forty  parts  of  very  pure  lime. 

Through  deference  to  the  opinion  of  this  learned  chemist,  I  have  verified 
afresh  the  synthesis  which  served  as  the  basis  of  my  conclusion;  and,  in  or- 
der to  remove  the  possible  causes  of  error,  I  desired  the  chief  Engineer  of 
mines,  Gneymard,  (in  whose  laboratory  I  was  operating)  to  select  and  verify 
himself  the  carbonates  of  lime  and  magnesia,  destined  for  the  experiment. 
He  consequently  placed  at  my  disposal-— 1st.  white  marble  from  VaU 
Seoestre,  (Is^re)  which,  in  100  parts  contained; 

Silica,  .  .  0.068") 

Carbonate  of  Magnesia,  •  0.020  v  100 

Carbonate  of  lime,  99.91 2 J 

2od.  Some  Carbonate  of  magnesia  of  the  shops  which  contained; 
Magnesia,  .  .  46,001 

Carbonic  acid,  .  •  51.60  L 100 

Water,  .  .  .    2.40j 

The  silica  in  the  lime  stone  from  Val-Senestre,  does  not  amount,  as  we 
perceive  to  rh(i^  ^^  '^  therefore  an  insignificant  ingredient 
Having  calcined  several  fragments  of  the  limestone,  until  the  carbonic 
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acid  wiB  «1ino8t  completely  expelled,  I  obtained  lime,  pare,  witbia  a  thou- 
sandth  at  least,  and  1  weighed  44  parts  of  it.  I  weiglied  also  80  parts  of 
carbonate  of  magnesia,  representing  36.80  of  anhydroos  magnesia.  The  lime 
was  slaited  into  a  cream,  and  mixed  with  the  magnesia  prerioosly  pnlverized 
and  passed  through  a  silk  sieve.  After  long  trilaration,  the  mixture,  still 
too  Uqaid  to  be  onmaged,  was  partially  dried,  then  di? ided  into  small  balls, 
and  placed  in  the  muffle  of  a  cupelling  famace,  where  it  was  exposed  during 
four  hours  to  a  red  beat. 

The  factitious  lime  thus  obtained  promptly  dissolved  with  active  effer- 
vescence in  water.  Reduced  to  a  paste  of  good  consistence,  and  placed  in 
the  bottom  of  a  vessel  and  covered  with  water,  it  set  in  the  course  of  a 
week,  and  on  the  9th  day  the  wet  surface  bore,  without  depression,  a  com- 
mon Icnitting  needle  loaded  with  300  grammes,  (alO  oz.) 

This  second  experiment  therefore  fully  confirms  the  previous  results, 
and  solves  the  doubts  of  the  honorable  Academician  alluded  to.  It  explains 
satisfactorily  the  hydraulic  character  of  the  natural  limestones  of  Sardin, 
(Dordogne)  whose  composition,  taking  the  mean,  is 

Silica,  .  •  .  5.00 

Alumine,  •  •  .  2.00 

Oxide  of  iron,  •  •  •  0.40 

Carbonate  of  Magnesia,        •  .  42.00 

Carbonate  of  lime,        •  .  .      50.60 

100.00 
In  fact,  If  magnesia  served  merely  as  an  inert  material,  like  fine  sand,  for 
example,  the  lime  of  Sardin,  containing  pura  lime  and  silica  in  the  propor- 
tion of  100: 10  would  be  only  half  hydrauKc, — wbereas  ite  well  established 
qualities  place  it  in  the  rant  of  good  cmnmon  hydranlic  lime«  The  large 
quantity  of  magnesia  which  it  contains,  thus  evidently  supplies  what  It  was 
wanthig  ra  silex. 

In  granting  the  accuracy  ot  our  results,  M.  Berthier,  however,  pretends 
that  the  principle  is  of  no  consequence  in  practice; — Irut  there  is  perhaps  a 
little  too  much  haste  in  the  desire  to  set  bounds  to  ibe  useful  applicatton  of 
this  or  that  principle;  for*  if  I  am  correctly  informed,  the  poblicatioB  ef  my 
first  note  would  have  had  some  effect  In  recalling  the  attention  of  bolldera 
to  the  dolomites  which  have  been  rejected  in  varioas  places,  because,  giv- 
ing up  to  the  acids  only  five  or  six  hundredths  of  the  argillaceous  residue 
they  despaired  of  obtaining  from  them  «  lime  sufficiently  hydraulic. 

Atr.  Dumas  recollected:— that  Mr.  Fuchs  had  published  a  few  years 
ago,  in  fiavaria  some  observations  tending  to  prove  that  magnesia  had  a 
useful  action  in  hydraulic  mortars.  He  endeavoured  especially  to  point 
out  the  great  advantage  that  might  be  obtained  by  using  dolomite,  and  he 
proved  that  with  a  puzzolana  which  produced  only  a  very  moderate  effect 
when  used  with  fat  lime,  mortar  of  an  excellent  quality  was  obtained  in 
combination  with  magnesian  lime. 

Jour,  del  Blines,  8Ut.  de  1«7. 


Fossil  Bane$. 

Among  the  fossil  bones  discovered  on  the  borders  of  the  Jamma,  in  India^ 
some  are  of  a  blackish  brown,  shining,  brittle,  and  having  a  conchoidai 
fracture^    Spec  grair.  415,  and  their  composition  proves  to  be, 
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Phosphate,  aod  carboDate  of  lime,  •  .175 

Red  oxide  of  iron  .  •  .         .765 

Water,  .  .  .  .      .060 


1.000 
The  bones  found  on  the  Jamma.  belong  to  elephants,  hippopotami,  Deer, 
Antelopes,  Cattle,  Horses,  Hogs,  Water  Rats,  Saurians,  and  others  much 
resembling  Camelopards.  idem. 


On  the  Carbonate  of  Magnesia  of  Southern  India.    By  M.  Prihsb, 

(Asiat.  Jour.) 

This  mineral  which  is  found  at  Salem,  is  met  with  in  veins  of  limited  ex- 
tent, from  one  inch  to  a  foot  in  thickness,  and  sometimes  also  in  beds.  It 
snaps  when  applied  to  the  tongue.  Sp.  gr.  from  2.S7  to  S.887,  It  is  a  pure 
neutral,  anhydrous  carbonate.  When  calcined,  and  water  is  poured  on  the 
magnesia,  the  latter  absorbs  about  ^^  of  its  weight  of  the  liquid  with  a  disen* 
gagement  of  heat,  and  the  water  does  not  escape  hy  the  action  of  sulphuric 
acid  in  a  vacuum.  fdem. 


AnaJh/eei  of  two  Vegetable  Soils  in  the  vicinity  of  Puiseaux^  department 
of  Loiret,  By  M.  P.  Berthier. 
1st,  Soil  eminently  adapted  to  the  cultivation  of  Saffron.'^hwge  quanti- 
ties of  this  plant  have  been  grown  around  the  town  of  Puiseaux,  from  time 
iiuoiemorial.  It  is  not,  however,  every  part  of  the  country,  that  is  fit  for 
its  culture;— only  land  of  the  best  quality  is  devoted  to  it.  The  specimen 
subjected  to  analysis  was  taken  from  a  field  reputed  to  be  excellent. 

The  soil  is  of  a  blond,  verging  upon  a  brown  colour.     By  sifting  and  levi- 

gation  only  15  per  cent,  of  stony  matters,  in  general  very  small,  were 

separated,  rarely  of  the  size  of  a  pea.    These  grains  are  fragments  of 

freshwater  limestone  mingled  with  quartz.     I  found  in  the  native  soil: 

Carbonate  of  lime,  .  •  •370 

Silex  and  quartzose  sand,  •  .       .454 

Alumine,        .  .  .  .093 

Oxide  of  iron,        .  .  .  .020 

Water  and  organic  matter,  •  -063 

1.000 
Agreeably  to  the  ordinary  composition  of  clay,  there  is  reason  to  believe 
that  it  amounts  in  this  soil  to  30  per  cent,  including  .247  of  quartzose  sand; 
but  this  sand  is  so  fine,  it  is  absolutely  impossible  to  separate  it  by  leviga- 
tion. 

When  the  soil  of  Puiseaux  is  moistened,  it  absorbs  much  water,  and  be- 
comes a  viscid  paste,  which  loses  its  consistency  by  drying.  It  is  very  per- 
meable to  roots,  on  account  of  the  great  proportion  of  sand  and  grains  of 
calcareous  matters  which  it  contains. 

2nd.  The  second  soil  was  taken  from  the  park  Gaothier,  which  has  hith- 
erto been  kept  in  wood.  It  is  of  a  blond  colour.  It  forms  a  pasty  mass 
with  water,  which  when  dry  contracts  and  splits,  and  the  pieces  assume  the 
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coDsistencj  of  crude  potterj:  yet,  bj  caldudoD,  it  ac^ilres  Tery  little 

solidity.    The  analyflis  of  this  soil  gave.— 

Carbonate  of  lime,  •  .        .010 

Silex  of  qoartzose  sand,  .785 

Alamine,  .  .      .110 

Oxide  of  iroD,  •  •  .030 

Water  aed  otfanic  nntter,  •  .065 

LOGO 
This  soil  must  coDtahi  about  33  per  cent,  of  clay  and  consequently  «565 
of  qoartzose  sand. 

The  afBalyflis  sbows  (hat  (he  soil  of  park  Gaothler,  hae  Tery  nearly  the 
same  composition  as  the  non-calcareous  portion  of  the  Safirpn  soil,  and 
that  it  might  be  improved  by  adding  half  its  weight  of  limestone  earth  in 
powder.  id^m. 


JiMiifris  of  a  vegetable  toil  from  Cuba*  By  M.  P.  BciriHniu 

This  soil  was  sent  to  the  laboratory  by  M.  Mollien,  cowHii  general  ef 
France,  at  Havaona.  It  is  that  in  which  sugar,  coffee  and  tobacco  are 
raised  with  so  much  success.  It  is  red,  resembling  an  earthy  ferruginous 
mineral.  It  is  in  email  agglomerated  masses,  but  is  very  easily  crushed. 
No  stony  matters  ai«  discoverable,  but  vegetable  remaios  are  conspicuous, 
apparently  proceeding  from  sugar  cane.  It  exhales  a  disagreeable  odour, 
analogous  to  sheep  dung.  It  forms  a  paste  with  water,  which  contracts  on 
drying,  without  splitliog,  and  acquires  much  tenacity.  It  would  form  an 
excellent  material  for  red  antique  pottery. 

By  levigating  and  sifting,  only  two  per  cent,  are  separated  of  white  caU 
careous  fragments,  and  vegetable  fibres.  Dried  at  the  bolUog  beat  It  toses 
.99  of  hygroscopic  water.    It  contains: 

Carbonate  of  lime,  •  -080 

Peroxide  of  iron,  •  •  A40 

Oxide  of  manganese  •  .010 


Silica  .  .  .  .         .336 

Al«mtne  .  .  •        •170 

Water  and  organic  matter        .  .     .250 


9^ 

The  organic  matters  are  equivalent  to  .04  of  carbon. 

This  soil  must  retain  water  very  firmly,  and  also  acquire  greet  stiffness, 
or  hardness,  fn  drying  by  (be  son,  and  it  is  (fifficult  to  conceive  bow  the  roots 
of  plants  can  get  through  it.  idem. 


JlntfysiM  of  the  Hu^hale  of  Iron  of  Nordhauitru    By  M.  P.  Bcrtbter. 

This  salt  is  that  from  which  the  smoking  sulphuric  acid  of  Nordhausen  is 
made.  It  is  in  amorphous  pieces,  has  a  granular  fracture,  white  inside, 
and  of  a  sulphur  yellow  on  the  outside.  It  dissolves  wholly  in  water,  and 
forms  a  colourless  solution.  Heated  to  dull  redness  in  a  platina  crucible 
it  undergoes  semi-fusion,  and  loses  at  least  .35  of  water  without  disen- 
gagiag  any  sulphurous,  or  solphuriC|  acid.    It  is  composed  of 

29* 
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Peroxide  of  iron 
Protoxide  of  iron 
Salphuric  acid 
Water 

1.000 

It  is  a  mixtare  of  the  sulphate  of  the  protoxide  and  the  sulphate  of  the 
peroxide  of  iroo^  both  neatral.  It  results  probablj  from  the  evaporatioo  of 
the  solution  of  sulphate  c^iron  which  has  remained  a  long  time  exposed  to 
the  air. 

This  salt  was  sent  as  having  been  calcined  in  a  reverberatorj  fomace; 
but  the  great  quantitj  of  water  it  contained,  gives  reason  to  belioTe  it  ww 
only  dried  ip  pans.  ibu. 


Jlnahfsii  of  a  nAiianee  employed  in  colounng  Porcelain  purple.    Bj  BL 

Malagutti. 
T|ie' English  potters  ornament  their  beautiful  ware  with  designs  printed 

iu  a  Tery  agreeable  purple  red,  which  thej  call  pink  colour.     I  found  this 

material  composed  of 

Stannic  acid  .780 

Lime  .150 

Silica  .030  to  .040 

Alomioe  .020 

Oxide  of  chrome  .005 

Chromate  of  lime,  or  potash  ,003 

.988 

In  combining,  by  strong  calcination,  100  of  stannic  acid,  34  of  chalk,  1  to 
li  of  Oxide  of  chrome,  or  3  to  4  of  crystalized  chromate  of  potash,  we  ob- 
tain a  colour  very  similar.  We  may  add,  if  we  wish,  6  of  silica  and  1  of 
alumina.  The  mass  is  of  a  dirty  red;  but  it  becomes  a  beautiful  rose  after 
it  has  been  washed  with  water  weakly  acidulated  by  muriatic  acid. 

The  experiments  that  1  have  made  have  proved,  1st,  that  stannic  acid  is 
coloured  by  chromate  of  potash  or  by  the  oxide  of  chrome  at  a  red  heat 
only  when  lime  is  added;  2d,  that  si  lex  and  alumina,  without  being  indis- 
pensable, enhance  the  colour  and  turn  it  to  a  violet;  Sd,  and  that  the  more 
cime  and  chromate  of  potash  or  oxide  of  chrome  we  add,  the  deeper  the 
eolour  becomes,  and  that  it  may  gradually  attain  to  a  chesnut  brown. 

If  we  heat  to  ISO''  C.  (»  SOO""  F.)  a  mixture  of  100  parts  of  stannic  acid 
and  2  of  oxide  of  chrome,  we  have  a  compound  consisting  of  small  vitreous 
grains  of  a  superb  lilac  colour*  This  compound  which  I  call  mineral  lac^ 
resists  every  decomposing  agent,  and  may  be  applied,  not  only  to  the  co- 
louring of  paper  hangings,  and  to  pottery,  but  also  to  oil  painting  as  a  sub- 
ititute  for  the  vegetable  lac  which  painters  are  obliged  to  use  to  obtain  a 
similar  colour. 

The  question  of  determining  the  precise  condition  of  the  chrome  in  the 
pink  colour,  and  in  the  mineral  lac,  Is  a  difficult  one  to  solve.  Neverthe- 
less every  thing  induces  me  to  believe  it  to  be  in  the  state  of  an  oxide,  and 
not  in  that  of  acid,  in  the  preparation  of  pink  colour. 

The  presence  of  lime  makes  up  for  the  temperature  to  which  we  have 
recourse  in  the  fabrication  of  mineral  lac,  to  determine  the  combination  of 
the  oxide  of  chrome  with  stannic  acid. 
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The  principal  consideratioDs  od  which  I  foand  mj  opiDion  are  the  follow- 
ing; Istf  manj  of  the  salts  of  chrome  are  Tlolet;  chrome  alam,  melted  in  its 
water  of  crystalization^is  green,  bat  it  becomes  lilac  if  we  heat  it  Blightly 
red;  2d,  the  oxide  of  chrome,  heated  in  vacuo  with  stannic  acid  and  lime^ 
gives  a  pink  colour;  3d,  stannic  acid,  which  can  be  feebly  coloured  by  the 
oxide  of  chrome  at  a  clear  red  heat,  is  ioattackable  by  muriatic  acid,  whilst 
pink  colour,  after  it  has  been  washed  with  acidulated  water,  is  attacked  by 
that  acid,  80  that  It  dissolves  the  whole  of  the  lime,  almost  the  whole  of  the 
oxide  of  chrome,  and  such  a  proportion  of  the  stannic  acid,  that  it  contains  a 
neQtral  stannate  of  lime;  4tb,  when  we  calcine  lime  with  the  oxide  of 
chrome  in  contact  with  air,  chromate  of  lime  is  formed,  and  a  combination  of 
that  earth  and  of  the  oxide  of  chrome,  soluble  in  weak  acids,  from  which  it 
is  precipitated  by  alkalies  in  the  cold.  idem. 


Jinaiyiis  of  a  doubk, Phosphate  of  Lead  and  Lime.  By  H.  Ba&ukl. 
This  mineral  was  discovered  In  the  mine  of  Nussiere,  near  Beaujeu,  by 
M,  Danhauser.  It  is  sometimes  in  crystals,  which  are  very  obtuse  rbombohe- 
drons,  almost  lenticular,  sometimes  mamellated.  Its  fracture  is  somewhat 
splintery;  its  lustre  Is  greasy  and  faint;  its  colour  yellow,  greenish,  or  grayish; 
its  powder  of  a  yellowish  white,  its  density  is  5.0415.  It  rests  on  hyalintt 
quartz.  I  have  fouad  the  mamelonaceoos  variety  to  be  composed  of 
Quartz  .0720 

Chloride  of  lead  .0765  Oxygen. 

Oxide  of  lead  .4650  .0330 

Lime  .1230  .0345 

Protoxide  of  Iron  .0244  .0055 

Phosphoric  acid  .1980  .1110 

Arsenic  acid  .0406  .0141 

.9995 
From  these  data  it  must  be  considered  as  formed  of 


Mixed  quartz 
Chloride  of  lead 

(CI.  Pb) 

.0720 
.0765 

1  atom* 

Phosphate  of  lead 

(P  Pb«) 

.5640 

7 

Phosphate  of  lime 

'(?  Ca») 

.2220 

7 

Arseniate  of  iron 

(As  Fe-) 

.0650 

2 

Ides 

On  a  large  and  very  senMU  Thermoseope  Galvanometer,  By  John  Locks^ 
M.  D.  Pr^eaor  of  Chemistry  in  the  Medical  College  of  Ohio. 

The  chief  novelty  of  the  instrument  which  I  am  about  to  describe,  con- 
sists in  its  proportions  and  the  resultant  effects.  The  object  which  I  pro- 
posed in  its  invention  was  to  construct  a  thermoscope  so  large  that  its  in- 
dications might  be  conspicuously  8een,on  the  lecture  table,  by  a  numerous 
assembly,  and  at  the  same  time  so  delicate  as  to  show  extremely  small 
changes  of  temperature.  How  far  I  have  succeeded  will  in  some  measure 
appear  by  a  very  popular,  though  not  the  most  interesting  experiment 
which  may  be  performed  with  it    By  means  of  the  warmth  of  the  finger 


Digitized  byVjOOQlC 


S44       Praciical  and  TAeoreiical  Mechanics  and  Chemistry. 

4ipplied  to  a  single  pair  of  bismutfa  and  copper  ditka,  there  is  transmit- 
ted a  suflicient  quantitjr  of  electricity  to  keep  an  eleven-inch  needle^ 
weighing  an  ounce  and  a  half,  iu  a  continued  revolution,  the  connexions 
And  reversals  being  properly  made  at  every  half  turn. 

The  greater  part  of  this  efiRect  is  due  to  the  masuve$gus  of  the  coil« 
which  is  made  of  a  copper  fillet  about  fifty  feet  long,  one-fourth  of  an 
inch  wide,  and  one-eighth  of  au  inch  thick,  weighing  between  four  and 
five  pounds.  This  coil  is  not  made  in  a  pile  at  the  diameter  of  the  cir- 
cle in  which  the  needle  is  to  revolve^  but  is  spread  out,  the  several  tarns 
lying  skle  by  side,  and  covering  almost  the  whole  of  that  circle  above 
and  below.  The  best  idea  may  be  formed  of  the  coil  by  the  manner  in 
which  it  is  actually  modeled  by  the  workman.  It  is  wound  closely  and 
in  parallel  turns  on  a  circular  piece  of  board  eleven  and  a  half  inches  in 
diameter  and  half  an  inch  in  thickness,  covering  the  whole  of  it  except 
two  small  opposite  segments,  of  about  90  degrees  each.  The  board 
being  extracted  leaves  a  cavity  oi  its  own  shape  to  be  occupied  by  the 
needle. 

The  copper  fillet  is  not  covered  by  silk,  or  otherwise  coated  for  insul-> 
ation,  but  the  several  turns  of  it  are  separated  at  their  ends,  by  veneers 
of  wood,  just  so  far  as  to  prevent  contact  throughout.  In  the  spreading 
out  and  compression  of  the  coil  it  is  similar  to  Melloni's  elegant  appa- 
ratus, though  in  my  isolated  situation  in  the  interior  of  America,  I  was 
not  acquainted  with  the  structure  adopted  in  his  prior  invention.  In 
the  ma««tvene#9  of  the  coil  my  instrument  is  perhaps  peculiar,  and  by 
this  means  it  affords  a  free  passage  to  currents  of  the  most  feeble  in- 
tensity, enabling  them  to  deflect  a  very  heavy  needle.  The  coil  is 
supported  on  a  wooden  ring  furnished  with  brass  feet  and  leveling 
screws,  and  surrounded  by  a  brass  hoop  with  a  flat  glass  top  or  cover, 
in  the  centre  of  which  is  inserted  a  brass  tube  for  the  suspension  of  the 
needle  by  a  cocoon  filament.  The  needle  is  the  double  astatic  one  of 
Nobili,  each  part  being  about  eleven  inches  long,  one-fourth  wide,  and 
one-fortieth  in  thickness.  The  lower  part  plays  within  the  coil  and  the 
upper  one  above  it,  and  the  thin  white  dial  placed  upon  it,  thus  per- 
forming the  office  of  a  conspicuous  index  underneath  the  glass. 

I  have  not  yet  made  any  very  extensive  experiments  with  this  instru- 
ment, being  only  just  now  prepared  to  do  so.  It  is  very  sensible  to  a  nnglt 
pair  of  thermo-electric  metals,  to  the  action  of  which  it  seems  peculiarly 
adapted;  but  the  efficiency  of  such  metals  is  increased  by  a  repetition 
of  the  pairs,  as  in  the  thermo«pile  of  M,  Melloni,  especially  if  they  be 
massive  in  proportion  to  the  coil  itself.  With  a  battery  of  five  pairs  of 
bismuth  and  antimony,  the  needle  was  sensibly  moved  by  the  radiation 
from  a  person  at  the  distance  of  twelve  feet,  without  a  reflector,  the  air 
being  at  the  temperature  of  72". 

In  a  recent  interview  with  M.  Melloni,  to  whose  politeness  I  am  much 
indebted,  he  expressed  his  opinion  that  with  a  thermo-pile  massive  in 
proportion  to  the  coil,  my  galvanometer  might  be  made  to  exhibit  his 
thermo-experiments  advantageously  to  a  large  class.  Some  idea  may 
be  formed  of  its  fitness  for  this  purpose  from  the  result  of  a  single  trial 
on  transmission.  The  heat  from  a  small  lamp  with  a  reflector,  at 
the  distance  of  five  feet,  passed  through  a  plate  of  alum,  and  falling  on 
a  battery  or  pile  of  five  pairs  of  bismuth  and  antimony,  deflected  the 
needle  only  a  fraction  of  one  degree,  but  on  substituting  a  similar  plate 
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oF  common  lalt,  the  lame  heat  produced,  byjmpulse,  an  immediate  de- 
flection of  ,S3  degrees. 

Although  the  instrument  ii  finely  adapted  by  its  size  for  the  purpose 
for  which  it  was  intended,  class  illustration,  yet  from  the  weight  of  the 
needle  and  the  difficulty  of  bringing  it  to  rest  after  it  once  acquires  mo- 
tion, it  is  not  so  suitable  for  experiments  of  research  as  the  Melloniaa 
galvanometer*  When  a  massive  thermo-pile,  such  as  has  lately  been 
made  by  Messrs.  Watkins  and  Hill  of  Charing-cross«  is  connected  with 
the  coil  and  excited  by  a  heat  of  about  300%  the  needle  being  with- 
drawn a  distinct  spark  is  obtained  on  interrupting  the  circuit;  in  pro- 
ducing this  effect  it  is  less  efficient  however  than  the  ribbon  coil  of  Prof. 
Henry.  The  tube  for  suspension,  placed  over  the  centre  of  the  instru- 
ment, is  so  constructed  as  to  admit  of  being  turned  round  by  means  of 
an  index,  which  extends  from  it  horizontally  over  the  glass  cover,  and 
thus  any  degree  of  torsion  may  be  given  to  the  suspending  filament  or 
wire.  A  wire  oi  any  desired  thickness  may  be  easily  substituted  for  the 
cocoon  filament,  when  the  instrument  becomes  adapted  to  measuring 
the  deflecting  forces  of  the  galvanic  battery.  By  using  a  thick  wire  it 
was  ascertained  that  the  calorimotor  of  Professor  Hare,  having  forty 
plates,  each  eighteen  inches  square,  acted  on  the  needle  with  a  force  equal 
to  ninety-two  grains,  applied  at  the  distance  of  six  inches  from  the  cen- 
tre. In  attempting  to  force  the  needle  by  torsion  into  a  line  parallel 
to  the  coil,  where  the  deflecting  current  acts  with  the  greatest  strength, 
I  accidentally  carried  it  too  far  and  reversed  iispasUionj  when  instantly 
it  became  reversed  in  polarity^  that  which  had  been  the  north  pole  be- 
coming iouth.  This  showed  how  unfit  is  the  magnetic  needle  to  mea- 
sure such  a  quantity  of  electricity  as  was  then  flowing  through  the  mas- 
sive conductor.  The  instrument  is  well  adapted  to  show  to  a  class  the 
experiments  upon  radiant  heat  with  Pictet's  conjugate  reflectors,  in 
which  the  differential,  or  air,  thermometer  affords,  to  spectators  at  a  dis- 
tance, but  an  unsatisfactory  indication.  For  this  purpose,  the  electrical 
element  necessary  is  merely  a  disk  of  bismuth  as  large  as  a  shilling,  sol** 
dered  to  a  corresponding  one  of  copper,  blackened,  and  erected  in  the 
focus  of  the  reflector,  while  conductors  pass  from  each  disk  to  the  poles 
of  the  galvanometer.  With  this  arrangement  the  heat  of  a  non-lu- 
minous ball  at  the  distance  of  twelve  feet  will  impel  the  needle  nearly 
180^,  and  if  the  connexions  and  reversals  are  properly  made  will  keep  it 
in  a  continued  revolution. 

I  have  thus  given  you  a  brief  sketch  of  an  instrument  which  seems  to 
supply  a  desideratum  on  the  lecture-table,  when  the  common  thermome- 
ter is  too  small  to  afford  to  a  class  that  direct  and  full  satisfaction  which, 
in  a  subject  so  important  as  that  of  heat,  is  very  desirable  to  every  pro- 
fessor. I  have  not,  so  far,  attempted  to  use  it  extensively  as  an  instru- 
ment of  research,  yet  it  shows  evidently  the  importance  of  massiveness 
in  conductors  for  feeble  currents,  such  as  those  produced  by  thermo- 
combinations;  nor  am  I  certain  that  I  have  arrived  at  a  maximum  in 
this  particular,  for  so  far  as  I  have  proceeded  in  using  thicker  conduc* 
tors  for  the  coil,  the  deflecting  effects  have  been  increased. 

I  am',  &c. 

John  Lookk. 

London,  Aug.  30,  1837.  Loud  *Sdlii.  Phllof. Mac- 
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Deseription  of  the  Borax  Lagoons  of  7\i«caity. 

The  borax  lagoons  of  Tuscany  are  entitled  to  a  detailed  description. 
They  are  unique  in  Europe,  if  not  in  the  world;  and  thf*ir  produce  has 
become  an  article  of  equal  importance  to  Great  Britain,  as  an  import, 
and  to  Tuscany,  as  an  export.  They  are  spread  oyer  a  surface  of  about 
thirty  miles*  and  exhibit,  from  the  distance,  columns  of  vapour,  inore  or 
less  according  to  the  season  of  the  year  and  state  of  the  weather,  which 
rise  in  large  volumes  amongst  the  recesses  of  the  mountains.  As  you 
approach  the  lagoons,  the  earth  appears  to  pour  out  boiling  water  as 
from  volcanoes  of  various  sizes,  in  a  variety  of  soil,  but  principally  of 
chalk  and  sand.  The  heat  in  the  immediate  adjacency  is  intolerable* 
and  you  are  drenched  by  the  vapour  which  impregnates  the  atmosphere 
with  a  strong  and  somewhat  sulphurous  smell.  The  whole  scene  is  one 
of  terrible  violence  and  confusion— -the  noisy  outbreak  of  the  boiling 
element — the  rugged  and  agitated  surface— -the  volumes  of  vaponr — the 
impregnated  atmosphere — the  rush  of  waters  among  bleak  and  solitary 
mountains.  The  ground,  which  burn^  and  shakes  beneath  your  feet,  is 
covered  with  beautiful  crystal izations  of  sulphur  and  other  minerals. 
The  character  beneath  the  surface  at  Mount  Cerbole  is  that  of  a  black 
marl  streaked  with  chalk,  giving  it  at  a  short  distance  the  appearance 
of  variegated  marble.  Formerly  the  place  was  regarded  by  the  peat- 
ants  as  the  entrance  to  bell,  a  superstition  derired,  no  doubt,  from  very 
ancient  times;  for  the  principal  lagoons  and  the  neighboring  volcano 
still  bear  the  name  of  Monte  Cerbole.  (Mom  CerberiJ  Ttie  peasantry 
never  passed  by  the  spot  without  turning  their  heads  and  praying  for 
the  protection  of  the  virgin.  The  borax  lagoons  have  been  brongbt 
into  their  present  profitable  action  within  a  very  few  years;  scattered 
over  an  immense  district,  they  have  become  the  property  of  an  active 
individual,  M.  Larderel,  to  whom  they  are  a  source  of  wealth,  more 
Tahiab1e,perfaaps,and  certainly  less  capricious  than  any  mineof  silver  that 
Mexico  or  Peru  possesses.  The  process  of  manufacture  is  simple,  and  is 
effected  by  those  instruments  which  the  neighbourhood  itself  presents. 
In  these  spots  artificial  lagoons  are  formed  by  the  introduction  of  the 
mountain  streams.  The  hot  vapour  keeps  the  water  continually  in 
boiling  ebullition,  and  after  it  has  received  its  impregnation  during 
twenty-four  hours  at  the  most  elevated  lagoon,  the  contents  are  allowed 
to  descend  to  the  second  lagoon,  where  a  second  impregnation  takes 
place,  and  then  to  the  third,  and  so  forth,  till  it  reaches  the  lowest  re- 
ceptacle, and  having  thus  passed  through  from  six  to  eight  lagoons,  it 
has  reached  one  half  per  cent,  of  the  boracic  acid.  It  is  then  transfer- 
red to  the  reservoirs,  from  whence,  after  a  few  hours  rest  it  is  conveyed 
to  the  evaporating  pans,  where  the  hot  vapour  concentrates  the  strength 
of  the  acid,  by  passing  under  shallow  leaden  vessels,  from  the  boiling 
fountains  above,  which  it  quits  at  a  heat  of  eighty  degrees  of  Reaumur, 
and  is  discharged  at  a  heat  of  sixty  degrees.  There  are  from  ten  to 
twenty  pans,  in  each  of  which  the  concentration  becomes  greater  at 
every  descent,  till  it  passes  to  the  crystallizing  vessels,  from  whence  it 
is  carried  to  the  drying-rooms,  when,  after  two  or  three  hours,  it  be- 
comes ready  to  pack  for  exportation.  The  number  of  establishments 
is  nine.  The  whole  amount  produced  varies  from  rooolbs.  to  BOOOlbs. 
(of  twelve  oz«)  per  day.    The  produce  does  not  appear  susceptible  of 
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much  tztensioB,  aa  the  whole  of  the  water  is  tamed  to  account  The 
atmosphere  has,  however,  some  iaflttcnce  oo  the  result.  la  bright  and 
clear  weather,  whether  in  winter  or  summer,  the  Tapouraare  less  dense 
hut  the  depositions  of  borscic  acid  in  the  lagoons  are  greater.  In- 
creased vapours  radicate  unfavourable  change  of  weather,  and  the  lap 
goons  are  infallible  barometers  to  the  neighbourhood,  even  at  a  great 
disunce,  serving  to  regulate  the  proceedings  of  the  peasantry  in  their 
agricultural  pursuits.  It  had  been  long  supposed  that  the  boracic  acid 
was  not  to  be  found  in  the  vapours  of  the  lagoon;  and  when  it  is  seen 
how  small  the  proportion  of  acid  must  originally  be,  it  will  not  be  won^ 
dered  at  that  its  existence  should  have  escaped  attention.  In  the  lowest 
of  the  lagoons,  after  five,  six,  and  in  some  cases  a  greater  number  of 
impregnations,  the  quantity  of  boracic  acid  given  out  does  not  exceed 
one  half  per  cent.;  thus,  if  the  produce  be  estimated  at7500lbs.  per  day, 
the  quantity  of  saturated  water  daily  discharged  is  l,500,000lbs,  Tuscan 
or  500  tons  of  English. 

The  lagoons  are  ordinarily  excavated  by  the  mountaineers  of  Lom- 
bard/, who  emigrate  into  Tuscany  during  the  winter  season,  when 
their  nati%-e  Appenines  are  covered  with  snow.  They  gain  about  one 
Tuscan  lira  per  day.  But  the  works  are  conducted,  when  in  operation^ 
by  natives,  all  married,  and  who  occupy  houses  attached  to  the  evapor* 
ating  pans.  They  wear  a  common  uniform,  and  their  health  is  gener- 
ally good.  A  great  improvement  in  the  cultivation,  and  a  great  increase 
in  the  value  of  the  neigh bertng  soil,  has  naturally  followed  the  introduc- 
tion of  the  manufacture  of  the  boracic  acid.  A  rise  of  wages  has  ac- 
companied the  new  demand  for  labour;  much  land  has  been  brought 
into  cultivation  by  new  directions  given  to  the  streams  of  smaller  rivers. 
Before  the  boracic  lakes  were  turned  to  profitable  account,  their  fetid 
smell,  their  frightful  appearance,  agitating  the  earth  around  them  by 
ceaseless  explosions  of  boiling  water,  and  not  less  the  terrors  with 
which  superstition  invested  them,  made  the  lagoons  themselves  to  be 
regarded  as  public  nuisances,  and  gave  to  the  surrounding  country  a 
character  which  alienated  all  attempts  at  improvement.  Nor  were  the 
lagoons  without  real  and  positive  dangers,  for  the  loss  of  life  was  cer- 
tain where  man  or  beast  had  the  misfortune  to  fall  into  any  of  those 
boiling  baths.  Cases  frequently  occurred  in  which  cattle  perished;  and 
one  chemist,  of  considerable  eminence,  met  with  a  horrible  death  by 
being  precipitated  into  one  of  the  lagoons.  Legs  were  not  unfrequent- 
ly  lost  by  a  false  step  into  the  smaller  pit  (patizze)  where  before  the 
foot  could  be  withdrawn,  the  flesh  would  be  separated  from  the  bone. 

Mm.  JoQv. 


Deseriplion  cf  Mr.  Henry  Ouy*s  method  of  giving  a  true  spherieal  figure 
to  balla  of  nuttU,  gUue^  agate^  or  other  hard  substance.  Communicated 
hy  Bktan  Domkin,  Esq.,  V.  P.  Inst.  C.  £• 

The  method  adopted  by  Mr.  Guy,  consists  simply  in  applying  to  prac- 
tice the  principle,  that  if  a  ball  can  be  made  to  revolve  rapidly  in  every 
possible  direction,  or  in  other  words,  if  during  such  revolution  its  axis 
of  rotation  be  consuntly  changing  its  angular  position  within  the  ball 
itself,  whilst  a  grinding  tool  is  applied  to  the  surface  of  the  ball, 
the  most  prominent  parts  of  that  surface  will  be  first  acted  on  by 
the  grinderi  and  by  continuing  the  operation  the  whole  of  the  high 
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er  parts  of  the  surface  will  be  progressively  ground  off,  and  the  ball 
will  ultimately  be  left  of  a  perfect  spherical  shape.  Mr.  Guy  effects 
this  by  placing  the  ball  betwixt  the  faces  of  two  wooden  chucks 
fixed  to  two  lathe  mandrels,  such  as  are  used  in  common  turning  lathes 
with  their  axes  exactly  in  a  line  with  each  other.  A  quick  motion  is 
given  to  the  mandrels  in  the  usual  way  by  two  bands,  so  applied  that 
the  mandrels  are  placed  in  opposite  directions;  the  ball,  being  compress- 
ed betwixt  the  chucks;  turns,  notwithstanding  the  friction  of  the  tool. 
The  tool  is  a  bar  of  brass  or  iron,  with  a  conical  hole  near  one  end,  the 
larger  diameter  of  which  is  made  a  little  larger  than  the  diameter  of  the 
ball. 

Joar.  ofAita  and  Belencet. 


WhishawU  Hydraulic  Telegraph. 

We  have  long  ago  heard  it  suggested,  and  we  think  by  Mr.  Vallance, 
that  a  column  of  water  could  be  conveniently  employed  to  transmit  in- 
formation. Mr.  Francis  Whishaw  has  conveyed  a  column  of  water 
through  sixty  yards  of  pipe  in  the  most  convoluted  form,  and  the  two 
ends  of  the  column  being  on  a  level,  motion  is  no  sooner  given  to  one 
end  than  it  is  communicated  through  the  whole  sixty  yards  to  the  other 
end  of  the  column.  No  preceptible  interval  elapses  between  the  time  of 
impressing  motion  on  one  end  of  the  column  and  of  communicating  it  to 
the  other.  To  each  end  of  a  column  he  attaches  a  float  board  with  an 
index,  and  the  depression  of  any  given  number  of  figures  on  one  index,wiil 
be  immediately  followed  by  a  corresponding  rise  of  the  float  board  and 
index  at  the  other  end.  It  is  supposed  that  this  simple  longitudinal  mo- 
tion can  be  made  to  convey  all  kinds  of  information.  It  appears  to 
us  that  the  .amount  of  information  which  can  be  conveyed  by  the 
motion  in  one  direction  only,  of  the  water,  or  backward  and  for- 
wards, must  be  limited.  To  make  the  mere  motion  backwards  and  for- 
wards of  a  float  board,  indicated  on  a  graduated  index,  convey  a  great 
number  of  words  or  letters,  is  the  difficulty  to  be  overcome.  Mr.  Whi- 
shaw has  exerted  his  ingenuity  in  this  way,  with  a  promise  of  success, 
and  by-and-bye,  the  hydraulic  telegraph  may  supersede  the  semaphore 
and  the  galvanic  telegraph. — Courier.  Load.  Mech.  Mac. 


Ineombuetible  Thatch, 

This  is  a  subject  which  I  look  upon  as  highly  important  to  the  ^Vu- 
ral  population*'  of  this,  and  every  other  country,  where  houses,  barns, 
and  other  buildings  are  so  often  covered  with  straw  or  thatch. 

Ii  is  announced,  that  a  Mr.  G.  B.  Barentin,  of  Leipsic,  has  invented 
a  method  of  rendering  the  thatching  of  buildings  fire-proof.  Alum,  as 
is  justly  observed,  will  render  all  vegetable  tissues,  or  fibres,  incombus- 
tible; that  is,  its  application  in  solution  will  prevent  their  burning  in 
a  flame.  Any  one  may  prove  this  with  a  piece  of  sheet  or  old  cotton 
handkerchief.  But  then  the  alum  being  soluble,  the  rain  will  wash  it 
out,  and  carry  off  the  preserving  substance,  perhaps  the  day  after  its 
application. 

A  sure  and  cheap  method  of  rendering  straw  thatch  incombustible, 
which  I  have  experimented  upon  and  proved,  to  my  entire  satisfaction, 
is  to  saturate  the  thatch  once  with  a  solution  of  lime  in  water,  or  with 
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what  is  commonly  used  as  whitewash.  The  addition  of  one  pound  of 
alum  to  every  five  gallons  of  whitewash,  will  greatly  improve  the  com- 
position, and  it  will  remain  in  the  pellicle  oflime  which  covers  every 
straw,  so  as  never  to  be  washed  out  by  the  rain.  I  have  poured  a  buck- 
et of  whitewash  over  a  heap  of  dry  furze,  then  kept  it  in  the  July  sun 
until  as  dry  as  possible,  and  then  (let  any  man  try  it)  it  will  not  burn, 
even  aided  by  ten  pair  of  bellows. 

When  any  building  is  being  thatched,  what  more  easy  and  cheap  than 
to  keep  paying  the  straw  with  such  whitewash?  It  will  also  prevent 
corruption,  and  cause  the  thatch  to  last  incomparably  longer  than  that 
of  clean  straw.  Of  course,  the  solution  oflime  should  have  the  addition 
of  a  little  size.  The  lime,  size,  and  alum  will  form  a  crust  insoluble  in 
water,  protecting  each  straw  to  which  it  adheres.  Of  course,  the  straw 
next  the  house  must  be  protected  as  well  as  the  exterior. 

I  wonder  how  any  family  can  sleep  quietly  under  a  roof  that  may  be 
set  in  a  blaze  by  a  spark  from  a  chimney,  or  from  a  pipe,  or  a  cigar,  or 
a  flash  of  lightning!  We  almost  daily  hear  of  people  being  burnt  out  of 
their  cottages  in  Ireland,  by  the  thatch  being  ignited.  I  hope  your 
readers  will  think  of  this  preservative,  try  it,  and  promulgate  its  im- 
portance. I  have  the  honour  to  be,  Sir,  your  obedient  servant, 

Francis  Maoxroni. 

_, Ibid. 

Proenress  of  Pbysieal  Science* 


On  the  Formation  of  Mouldy  by  Charles  Darwin,  Esq.,  F.  G.  S. 

The  author  commenced  by  remarking  on  two  of  the  most  striking 
characters  by  which  the  superficial  layer  of  earth,  or,  as  it  is  commonly 
called,  vegetable  mould,  is  distinguished.  These  are  its  nearly  homo- 
geneous nature,  although  overlying:  different  kinds  of  subsoil,  and  the 
uniform  fineness  of  its  particles.  The  latter  fact  may  be  well  observed 
in  any  gravelly  country,  where,  although  in  a  ploughed  field,  a  large 
proportion  of  the  soil  consists  of  small  stones,  yet  in  old  pasture-land 
not  a  single  pebble  will  be  found  within  some  inches  of  the  sui*face. 
The  author's  attention  was  called  to  this  subject  by  Mr.  Wedgwood,  of 
Maer  Hail,  in  Staffordshire,  who  showed  him  several  fields,  some  of 
which,  a  few  years  before,  had  been  covered  with  lime,  and  others  with 
burnt  marl  and  cinders.  These  substances,  in  every  case,  are  now  buried 
to  the  depth  of  some  inches  beneath  the  turf.  Three  fields  were  ex- 
amined with  care.  The  first  consisted  of  good  pasture  land,  which  had 
been  limed,  without  having  been  ploughed,  about  twelve  years  and  a 
half  before:  the  turf  was  about  half  an  inch  thick;  and  two  inches  and  a 
half  beneath  it  was  a  layer,  or  row,  of  small  aggregated  lumps  of  the 
lime  forming,  at  an  equal  depth,  a  well-marked  white  line.  The  soil 
beneath  this  was  of  a  gravelly  nature,  and  differed  very  considerably 
from  the  mould  nearer  the  surface.  About  three  years  since  cinders  were 
likewise  spread  on  this  field.  These  are  now  buried  at  the  depth  of  one 
inch,  forming  a  line  of  black  spots  parallel  to,  and  above,  the  white  layer 
of  lime.  Some  other  cinders,  which  had  been  scattered  in  another 
part  of  the  same  field,  were  either  still  lying  on  the  surface,  or  entangled 
in  the  roots  of  the  grass.  The  second  field  examined  was  remarkable 
only  from  the  cinders  being  now  buried  in  a  layer,  nearly  an  inch  thick, 
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three  inches  beneath  the^urfc^e.  ThU  kifer  was  in  .parts  4o  coniinttoii*^ 
that  the  superficial  mould  was  only  aitsciied  to  the  aubioal  of  red  clay 
hjr  the  longer  roots  of  the  grass. 

The  history  of  the  third  field  is  more  complete.  Previously  to  fifteen 
years  since  it  was  waste  land;  but  at  that  time  it  was  drained,  harrowed, 
ploughed,  and  well  covered  with  burnt  marl  and  cinders.  It  has  not 
since  been  disturbed,  and  now  supports  a  tolerably  good  pasture.  The 
section  here  was«  turf  half  an  inch,  mould  two  inches  and  a  half,  a  lay- 
er one  and  a  half  inch  thick,  composed  of  fragments  of  burnt  marl(con<- 
apicuous  from  their  bright  red  colour,  and  some  of  considerable  size, 
namely,  one  inch»  by  a  half  broad,  and  a  quarter  thick,)  of  cinders,  and  a 
few  quartz  pebbles  mingled  with  earth;  lastly^  about  four  inches  and  a 
half  beneath  the  surface  was  the  original,  black,  peaty  soil.  Thus  be- 
neath a  layer  (nearly  four  inches  thick)  of  fine  particles  of  earth*  mixed 
with  some  vegetable  matter,  those  substances  now  occurred,  which,  fif- 
teen years  before,  had  been  spread  on  the  surface^  Mr.  Darwin  stated 
that  the  appearance  in  all  cases  was  as  if  the  fragments  had,  aa  the  &r- 
mers  believe,  worked  themselves  down.  It  does  not,  however,  appear 
at  all  possible,  that  either  the  powdered  lime  or  the  fragments  of  burat 
marl  and  the  pebbles  could  sink  through  compact  earth  to  some  inches 
beneath  the  aurface  and  still  remain  in  a  continuous  layer.  Nor  is  it 
probable  that  the  decay  of  the  grass,  although  adding  to  the  surface  some 
of  the  constituent  parts  of  the  mould,  should  separate,  in  so  short  a 
time,  the  fine  from  the  coarse  earth,  and  accumulatethe  former  on  those 
objects  which  so  lately  were  strewed  en  the  surface.  Mr.  Darwin  also 
remarked,  that  near  towns,  in  fiel4s  which  did  not  appear  to  have  been 
ploughed,  he  had  often  been  surprised  by  finding  pieces  of  pottery  and 
bones  some  inches  below  the  turf.  In  a  similar  manner  on  the  moun- 
tains of  Chili  he  had  been  perplexed  by  noticing:  elevated  marine  shells, 
covered  by  earth,  in  situations  where  rain  could  not  have  washed  it  on 
them. 

The  explanation  of  these  circumstances,  which  occurred  lo  Mr. 
Wedgwood,  although  it  may,  at  first,  appear  triv  al,  the  author  did  not 
doubt  is  the  correct  one,  namely,  that  the  whole  is  due  to  the  digestive 
process,  by  which  the  common  earth-worm  is  supported.  On  carefully 
examining  between  the  blades  of  grass  in  the  fields  above  described,  the 
author  found,  that  there  was  scarcely  a  &pace  of  two  inches  square  with- 
out a  little  heap  of  the  cylindrical  castings  of  worms.  It  is  well  known 
that  worms  swallow  earthy  matter,  and  that  having  separated  the  ser- 
viceable portion,  they  eject  at  the  mouth  of  their  burrows,  the  remain- 
der in  little  intestine-shaped  heaps.  The  worm  is  unable  to  swallow 
coarse  particles,  and  as  it  would  naturally  avoid  pure  lime,  the  fine  earth 
lying  beneath  either  the  cinders  and  burnt  marl,  or  the  powdered  lime, 
would,  by  a  slow  process,  be  removed,  and  thrown  up  to  the  surface. 
This  supposition  is  not  imaginary,  for  in  the  field  in  which  cinders  had 
been  spread  out  only  half  a  year  before,  Mr.  Darwin  actually  saw  the 
castings  of  the  worms  heaped  on  the  smaller  fragments.  Nor  is  the 
agency  so  trivial  as  it,  at  first,  might  be  thought;  the  great  number  of 
earth-worms  (as  every  one  must  be  aware,  who  has  ever  dug  in  a  grass- 
field)  making  up  for  the  insignificant  quantity  of  work  each  performs. 

On  the  above  hypothesis,  the  great  advantage  of  old  pasture  land, 
which  farmers  are  always  particularly  averse  from  breaking  i^p^-is  ex- 
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^tainedi  for  the  worms  mest  require  a  considerable  length  of  time  to 
j^pare  a  thick  stratum  of  mould«  by  thoroughly  mingling^  the  original 
constituent  parts  of  the  soil,  as  well  as  the  manures  added  by  man.  In 
the  peaty  field,  in  fifteen  years,  about  three  inches  and  a  half  had  been 
well  digested.  It  is  probable,  however,  that  the  process  is  continued, 
though  at  a  slow  rate^  to  a  much  greater  depth;  for  as  often  as  a  worm 
is  compelled  by  dry  weather,  or  any  other  cause,  to  descend  deep,  it  must 
bring  to  the  surface,  when  it  empties  the  contents  of  its  body,  a  few 
particles  of  earth.  The  author  observed,  that  the  digestive  process  of 
animals  is  a  geological  power  which  acts  in  another  sphere  on  a  greater 
scale.  In  recent  coral  formations,  the  quantity  of  stone  converted  into 
the  most  impalpable  mud,  by  the  excavations  of  boring  shells  and  of 
nereidous  animala,  is  very  great.  Numerous  large  fishes  (of  the  genua 
Spame)  likewise  subsist  by  browsing  on  the  living  branches  of  coraK 
Mr.  Darwin  believes,  that  a  large  portion  of  the  chalk  of  Europe  was 
produced  from  coral,  by  the  digestive  action  of  marine  animals,  in  the 
same  manner  as  mould  has  been  prepared  by  the  earth-worm  on  disin-* 
tegrated  rock.  The  author  concluded  by  remarking,  that  it  is  probable 
that  every  particle  of  earth  in  old  pasture  land  has  passed  through  the 
intestines  of  worms,  and  hence,  that  in  some  senses,  the  term  ^anlrtial 
mould"  would  be  more  appropriate  than  'Vegetable  mould.'*  The  agri* 
eulturist  in  ploughing  the  ground  follows  a  method  strictly  natural;  and 
he  only  imitates  In  a  rude  manner)  without  being  able  either  to  bury  the 
pebbles  or  to  sift  the  fine  from  the  coarse  soil,  the  work  which  nature  is 
daily  performing  by  the  agency  of  the  earth-worm.* 

Loud  *ldto.nillML  Mag. 

■      ■      II      iPW WH        liH'IW>Wi>» 

B^fort  ie  the  Boyal  OtograpMcd  Society^  of  an  expedition  in  the  inttrior  of 

Africa, 

A  very  full  meeting  of  members  was  held  on  Monday  evening,  for  the. 

Surpose  of  hearing  the  report  of  Captain  Alexander,  of  his  late  expe-; 
ition  in  the  interior  of.Central  Africa,  directed  towards  the  north-west. 
coast,  and  the  Darohara  country.  This  expedition,  originating  witl\ 
the  society*  by  whom  the  expenses  were  paid,  with  the  assistance  of  a 
grant  from  government,  was  delayed  some  time,  till  the  terminatioi^  of 
the  Caffre  war;  but  in  September,  1836,  Captain  Alexander  started  oa 
bis  journey,  from  which  be  returned  home  to  the  Cape  on  the  20lh 

*  Sinee  the  paper  was  read^  Mr*  Dtrwin  baa  received  from  Staffordshire  tb^  twQ 
iDllowtng  statements:—!,  la  the  spring  of  1835  a  bogg^  field  was  so  thickly  covered 
witli  tand  that  the  surface  appeared  of  a  red  colour;  but  the  sand  is  now  overlaid  by 
three-quarters  of  an  inch  of  soil,  2*  About  eighty  years  ago  a  field  was  manured  witti 
marl  I  and  it  has  been  since  ploughed,  but  it  is  not  known  at  what  exact  period.  An 
imperfect  layer  of  the  marl  now  exists  at  a  depth*  very  carefully  measured  from  the 
surface,  of  twelve  inches  in  some  places  and  fourteen  in  others,  the  difference  corres- 
ponding to  the  top  and  hollows  of  the  ridges  or  butts.  It  is  certain  that  the  marl  was. 
buried  before  the  field  was  ploughed,  because  the  fragments  are  not  scattered  through 
the  soil,  hut  coaatitute  a  hiyer,  which  is  horizontal,  and  therefore  net  parallel  to  the 
nndulations  of  the  ploughed  surfsoe.  No  plough,  moreover,  o^uld  reach  the  marl  \^ 
its  present  position,  as  the  furrows  in  this  neighbourhood  are  never  more  than  eight 
inches  in  depth.  In  the  above  paper  it  is  shown,  that  three  inches  and  a  half  of  mould 
had  been  accumulated  in  fifteen  years;  and  in  this  case,  within  eighty  years  (that  is,  on 
the  supposition,  rendered  probable  from  the  agricultural  state  of  this  part  of  the  coun- 
try, that  the  field  bad  never  befoie  been  marled)  the  earthworms  have  covevad  the 
narl  with  a  bed  of  esrth  averaging  thirteen  inches  in  thickness. 
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September,  1837.  During  this  period,  he  had  traversed  an  extent  of 
4000  milest  of  which  2000  was  by  walking,  1000  by  horses,  and  1000  on 
the  backs  of  oxen.  With  the  exception  of  four  or  five  German  mis- 
sionaries, the  whole  country  was  new  to  Europeans  for  the  distance  oC 
upwards  of  1000  miles.  Although  the  zoology  of  South  Africa  is  very 
well  known,  Mr.  Ogilby  has  recognised  in  the  collection  of  mammalia* 
made  by  the  expedition,  many  new  species;  some  fine  new  species  were 
contained  amongst  the  birds;  and  the  hortua  tieeus^  placed  in  the  hands 
of  Dr.  Lindley,  contained  several  new  and  interesting  species  of  plants* 
the  seeds  of  many  of  which  had  been  sown  in  the  gardens  of  the  Horti- 
cultural Society.  The  paper  was  replete  with  the  most  interesting  de- 
tails relative  to  the  journey,  many  of  which  were  highly  complimentary 
to  missionary  exertion  in  advancing  the  cause  of  Christianity  and  civil- 
ization, through  the  means  of  the  missionaries,  whose  services  were  on 
many  occasions  highly  advantageous  to  the  expedition.  The  tribes 
visited  were  the  Namacquas,  Bushmen,  and  two  great  nations  of  the 
plain  and  hill  of  Damharas,  all  of  whom  showed  a  friendly  spirit  ta 
the  members  of  the  expedition,  and  exhibited  a  wish  for  further  inter- 
course with  Europeans.  The  two  latter  are  negroes,  partaking  of  all 
their  marked  characters,  and  beyond  ihem  resides  a  nation  of  red  men^ 
whom,  however,  it  was  found  impossible  to  visit,  on  account  of  a  war 
which  was  raging  between  the  Damharas.  From  a  female  belonging  to 
the  hill  of  Damharas,  he  purchased,  for  two  cotton  handkerchiefs  and 
two  strings  of  beads,  a  little  boy  about  seven  years  of  age,  who  was  in 
a  half-starved  condition,  and  employed  in  hunting  lizards  for  food;  and 
the  appearance  of  this  singular  juvenile  native  in  the  room,  along  with 
a  great  variety  of  their  domestic  and  warlike  implements,  excited  con- 
siderable curiosity  and  attention.  At  different  periods,  the  expedition 
suffered  much  for  want  of  water,  of  which  they  were,  at  one  period,  des- 
titute for  nearly  three  days,  with  the  thermometer  upwards  of  100  de- 
grees in  the  shade,  and  losing  several  of  their  oxen,  sheep,  and  dogs; 
and  at  one  time  ran  so  short  of  food,  at  to  be  compelled  to  eat  leather* 
On  the  coast,  they  also  discovered  several  points  aflfording  good  accom- 
modation for  vessels,  and  through  which,  a  beneficial  intercourse  might 
be  carried  on  with  the  interior.  Near  the  mouth  of  the  Orange  river, 
he  discovered  large  quantities  of  copper  ore,  a  sample  of  which  had 
been  analysed  by  Sir  John  Herschel,  at  the  Cape,  and  found  to  contain 
75  per  cent,  of  copper,  which  was  also  easily  accessible,  and  might  either 
be  smelted  with  Orange  river  wood,  or  carried  up  the  river  on  rafts.  The 
whole  of  this  interesting  statement  will  be  published  in  the  next  number 
of  the  society's  ^^Transactions."  muosiUt. 


Geology  of  Bretagne. 

A  remarkably  accurate  and  detailed  memoir  has  been  sent  to  the 
French  Academy  of  Sciences,  by  M.  Paillette,  concerning  the  geology  of 
the  western  part  of  the  province  of  Bretagne.  This  gentleman,  having 
held  an  official  situation  in  the  mines  of  Pouilaouen  and  Huelgoat,  has 
profited  by  the  opportunities  thus  afforded  him  to  a  great  extent,  and  given 
the  most  exact  mineral  topography  of  several  cantons  of  complicated 
structure,  with  a  fidelity  and  patience  which  willprove  of  much  benefit  to 
science.    Besides  the  memoir,  there  are  four  excellent  geological  maps^ 
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hid  down  with  the  utvoit  iir«oiaioii|  and  o^e  of  thf  canclationt  t» 
which  M.  PaiUettf  ha$  b^en  led  is,  that  all  rocka  of  igneous  origin  have 
accidentally  modified  the  sedimentary  soils,  according  to  circumstancoa 
which  are  unknown*  The  modifications  produced  by  granite  are  a 
crystalline  appearance,  a  development  of  the  characteristics  of  talc,  and 
the  formation  of  garnets*  staurotides;  and  those  occasioned  by  porphyry 
are  generally  simple  induration,  sonorousness,  and  feldspathic  injections* 
To  this  memoir  M.  Paillette  has  added  a  aeries  of  the  most  ingeoioua 
experiments,  by  which  he  wishes  to  prove  the  agency  of  electro-chemi- 
cal phenomena  in  the  daily  formation  of  minerals  in  the  different  veins 
of  Bretagne,  and  the  Academy  have  requested  him  to  continue  his  ob- 
aervations^  ia  the  fuU  persuasion  that  they  may  lead  to  good  results* 

Minini  Joqnu)* 

Singular  Discovery  of  a  Subterranean  Biver* 

A  singular  discovery  was  madf  in  Blaen-y^nant  lead  minesi  near  Mold, 
Flintshire,  a  few  daya  ago.  The  workmen  al;  the  end  of  oik  of  the 
levels  were  surprised,  and  obliged  to  run  for  their  lives,  incoDsequeoce 
of  an  immense  rush  of  water  suddenly  bursting  in  upon  them.  After 
three  days  the  water  totally  disappeared)  and,  on  cautiously  proceodiag 
to  the  place,  they  foupd  an  openingof  about  four  inches  diameter,through 
which  the  water  had  issued^  Hearing  a  sound  as  of  a  heavy  run  ot 
water  inside,  they  enlarged  the  aperture  so  as  to  admit  of  their  paaaing 
through*  and  found  that  it  waa  the  bed  of  a  subterraneoua  river,  which 
in  all  probability  afforda  the  principal  supply  to  the  far-famed  St.  Wini- 
fred's Well,  at  Holywell,  from  which  it  is  distant  about  twelve  miles. 
The  stream  being  then  shallow^tbey  explored  it  about  sixty  yards  down, 
and  were  astonished  to  find  several  large  caverns  to  the  right  and  left, 
from  the  roofs  and  sides  of  which  were  suspended  numerous  and  beau- 
tiful specimens  of  white  spar  or  stalactites.  The  company  are  in  high 
spirits,  these  appearances  being  considered  favourable  for  a  large  lodg- 
ment of  oft^^^SkftWihury  Chfoniek.  ibid. 


M$eham$m  of  the  Motion  of  Qlodtre, 

Mr*  Mallet,  at  the  British  Association,  made  it  evident  that  many 
phenomena  of  these  singular  masses  had  been  hitherto  overlooked;  and 
although  described  by  many  eminent  observers,  no  solution  had  been 
given  to  the  question  of  their  movement  but  that  of  their  weight,  which 
he  showed  could  have  only  a  partial  operation,  as  they  often  rest  on  rug- 
ged beds,  and  these  not  silwaya  of  much  inclination.  He  proposed  a 
very  ingenious  explanation  of  their  movement  by  means  of  hydrostatic 
pressure,  arising  from  the  fact  of  the  lower  part  of  the  glacier  being  of 
a  higher  temperature  than  the  upper:  this  causes  a  melting  of  the  under 
part,  and  a  consequent  raising  of  the  masa  in  a  perpendicular  direction 
to  the  earth's  surface,  while  its  descent  was  at  right  angles  to  the  in- 
dined  surface:  a  progressive  motion  downwards  ensues,  following  the 
law  of  the  resolution  of  forces.  He  then  spoke  of  certain  causes  of  the 
venta  and  fiasurea  in  glaciers,  these  being  often  convex  downwards,  ow- 
ing to  the  operation  taking  place  in  the  middle  part  of  the  mass,  which 
desoends  soonest,  while  the  whole  is  held  in  its  place  by  the  upper  and 
lov/sr  extremitiea:  ako  tubular  fisaures  are  formed  by  blocks  of  stone 
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sinking  by  degrees  in  the  glacier,  owing  to  their  higher  temperatitfe 
gradually  tneltine  the  surrounding  ice.  He  then  alluded  to  the  singular 
accumulations  of  detritus  on  the  glaciers,  which  are  locally  termed  nu^ 
rainij  and  are  formed  by  ibaulemenM  in  winter  and  covered  by  the  snow. 
These  he  found  to  assume  linear  directions  parallel  to  the  axis  of  the 
glacier;  and,  from  the  regularity  of  their  arrangements,  he  conceived  it 
possible  to  discover  the  site  of  old  glaciers  from  the  moraine  which  had 
remained  on  the  ground  after  their  destruction.  Anaijit. 


On  the  Floating  Mauei  of  Fueus  occurring  near  the  Cape  Verd  hlande. 

M.  Kunth  lately  presented  to  the  Academy  of  Sciences  of  Paris,  in 
the  name  of  M.  Meyen  of  Berlin,  a  specimen  of  the  Sargaeeum  natane 
(Fucus  natansy  Linn.)  brought  from  the  celebrated  Mar  de  SargaeeOf  near 
the  Cape  Verd  Islands.  M.  Kunth  remarked,  that  this  individual,  like 
all  the  others  observed  by  M.  Meyen  in  these  latitudes,  does  not  present 
the  slightest  trace  of  a  point  of  attachment.  It  was  therefore  never  at- 
tached to  rocks  or  to  any  other  supporting  body  at  any  period  of  its 
growth,  but  must  have  been  developed  floating  on  the  surface  of  the  sea. 
The  opinion  generally  adopted  by  voyagers,  that  these  plants  have  been 
torn  from  their  original  situations  by  the  waves,  and  collected  by  cur- 
rents in  the  Mar  de  Saragasso,  appears  to  M.  Meyen  to  be  inadmissi- 
ble; and  he  is  inclined  to  believe  that  they  have  been  produced  at  the 
place  where  they  are-  observed.  The  same  naturalist  maintains  that 
•  such  individuals  formed  at  the  surface  of  the  water  never  exhibit  fructi- 
fication. EdiB.  New  Philos.  Jour. 

Mechanics^  Register. 

Oirard  College  for  Orphani, 

As  this  Is  an  Institution  in  which  mechanics  have  a  deep  interest,  and  one 
to  the  completion  of  which  all  most  look  forward  with  great  aniiety,  the 
following  description  of  the  main  building  and  of  the  state  of  the  works  at 
the  present  time,  by  the  able  architect,  Thomas  U.  Walter,  Esq.  cannot 
fail  to  be  acceptable  to  our  readers.  CoiB.Pob. 

Description  of  the  main  Building  of  the  Oirard  College  for  Orphane. 
By  Thomas  U,  Walter,  jirehUeet. 

The  Oirard  College  is  situated  about  one  and  a  half  miles  northwest  of 
the  centre  of  the  City,  on  a  tract  of  land  containing  forty-five  acres;  the 
whole  of  which  was  appropriated  by  Mr.  Qirard  eiclusively  to  the  purposes 
of  the  institution. 

The  main  building,  which  is  the  subject  of  this  description,  is  composed 
in  the  Corinthian  order  of  Grecian  architecture;  it  covers  a  space  of  184  by 
243  feet,  and  consists  of  an  oetastyle^  peripteral  superstructure  resting  upon 
a  basement  of  eight  feet  In  height  composed  entirely  of  steps  eitending 
around  the  whole  edifice;  by  which  a  pyramidal  appearance  is  given  to  the 
substruction,  and  a  means  of  approach  to  the  porticoes  afforded  from  every 
side.  The  dimensions  of  the  stylobate  (or  platform  on  which  the  columns 
stand,)  are  159  feet  on  the  fronts  by  217  feet  on  the  flanks,  and  the  cell,  or 
body  of  the  building,  measures  111  feet  by  169  feet  2  inches.  The  whole 
height,  from  the  ground  to  the  apei  of  the  roof,  is  100  feet. 
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The  colaniDS  are  thirty-foor  id  number;  the  diameter  of  the  shaft  at  the 
top  of  the  base  is  six  feet,  and  at  the  bottom  of  the  capital  fi^e  feet;  the 
height  of  the  capital  is  eight  feet  six  inches,  and  its  width,  from  the  eitrerae 
comers  of  the  abacas,  nine  feet;  the  whole  height  of  the  column,  including 
capital  and  base,  is  fiHy^fiTO  feet. 

The  entablature  is  sixteen  feet  three  inches  high,  and  the  greatest  pro- 
jection of  the  cornice,  from  the  face  of  the  frieze,  is  four  feet  nine  inches; 
the  eloTation  of  the  pediment  is  twenty  feet  five  inches,  being  one*ninth  of 
the  span. 

The  capitals  of  the  columns  are  proportioned  from  those  of  the  Monu- 
ment of  Lysicrates  at  Athens;  they  are  divided  in  height  into  four  courses, 
—the  first  embraces  the  water  leaf,  and  consists  of  a  single  stone  of  seven • 
teen  inches  in  thickness^— >the  second  course  is  also  composed  of  a  single 
atone,  the  height  of  which  is  two  feet  ten  inches,-»the  annular  row  of 
acanthus  leaves  occupies  the  whole  of  this  course; — the  third  division  of  the 
capital  embraces  the  volutes  and  cauliculi,— -this  coarse,  which  Is  likewise 
two  feet  ten  inches  in  height,  is  composed  of  two  pieces,  having  the  verti- 
cal joint  between  the  cauliculi  on  two  opposite  faces^— >the  fourth,  or  upper 
course,  being  the  abacus,  is  one  foot  five  inches  in  height 

The  ceiling  of  the  portico  will  be  formed  by  beams  resting  on  the  tenia, 
and  extending  from  the  cell  of  the  building  to  the  colonnade  opposite  to 
each  column;  the  spaces  between  the  beams  will  be  filled  in  with  rich 
lacunaria. 

The  comers  of  the  building  are  finished  with  massive  antae,  having 
bases  and  capitals  composed  upon  the  principles  of  Grecian  architec- 
ture. 

The  fiaoks  of  the  cell  are  pierced  with  windows,  which  are  ornamented 
with  the  Greek  antse,  surmounted  with  architraves  and  cornices^ 

The  doors  of  entrance  are  in  the  centre  of  the  north  and  south  fronts; 
they  are  each  sixteen  feet  wide  in  the  clear  by  thirty-two  feet  high;  their 
outside  finish  consists  of  antepagmenta,  of  two  feet  seven  inches  wide,  the 
sopercilium  of  which  is  surmounted  with  a  frieze  and  comice;— the  cor- 
nice is  supported  by  rich  consoles,  of  six  and  a  half  feet  in  height,  and  the 
cymatiam  is  omamented  with  sculptured  honeysuckles. 

The  exterior  of  the  whole  structure  will  be  composed  of  fine  white  mar- 
ble, slightly  tinted  with  blue. 

The  vestibules,  which  are  approached  by  means  of  the  doors  at  each  end 
of  the  building,  are  ornamented  with  marble  antae,  columns,  and  entabla- 
ture, of  the  Greek  Ionic  order,  which  support  a  vaulted  ceiling,  consisting 
of  eiiptical  groin  arches,  enriched  with  frets,  guilloches,  and  lucunaria;  the 
columns,  which  are  sixteen  in  number,  will  each  be  composed  of  a  single 
piece  of  marble; — proportions  of  the  order  are  from  the  Temple  on  the 
Illusus  at  Athens. 

The  lobbies  in  (he  second  story  are  directly  over  the  vestibules,  and  oc- 
cupy the  same  space.  The  columns  in  this  story,  which  are  also  sixteen 
in  number,  will  be  composed  in  the  simplest  form  of  Corinthian,  or  foliated, 
architecture^  proportioned  from  those  of  the  Tower  of  Andronicos  Cyrr- 
hestes  at  Athens;  the  entablature  will  be  surmounted  with  groin  arches, 
timilar  to  those  in  the  vestibules,  the  soffiu  of  which  will  be  enriched  with 
lacunaria.  . 

The  stairways  will  all  be  composed  of  marble;  they  will  be  constructed 
in  the  four  comers  of  the  building^  each  occupying  a  space  of  twenty-two  by 
twenty-six  feet,  extending  the  whole  height  of  the  edifice;  these  openings 
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will  each  be  crowned  with  e  peodentive  pamboUc  dome,  tiinDOQBted  with 
a  slcjUgbt  often  feet  in  diameter— the  height  of  the  ikyiight  from  the  floor 
will  be  eighty  feet. 

The  boiidiog  is  three  stories  in  height;  each  of  which  is  twenty-five  feet 
from  floor  to  floor:  there  are  four  rooms  of  fiflly  feet  square  In  each  story. 
Those  of  the  first  and  second  stories,  are  vaulted  with  groin  arches;  and 
those  of  the  third  story,  with  domes  supported  on  pendenlives,  which  spring 
from  the  comers  of  the  rooms  at  the  floor,  and  assume  the  form  of  a  cir- 
cle  on  the  horizontal  section  at  the  height  of  nineteen  feet.  These  rooms 
are  lighted  by  means  of  skylights  of  sixteen  feet  in  diameter.  All  the 
domes  are  terminated  below  the  plane  of  the  roof,  and  skylights  are  desige- 
ed  to  project  but  one  foot  above  it,  so  as  not  to  interfere  with  the  charac- 
ter of  the  architecture. 

The  whole  building  will  be  warmed  by  means  of  furnaces,  placed  in  the 
cellar;  and  every  apartment  will  be  ventHated  npon  philosophical  princi- 
ples. 


Report  of  the  Pre$eni  itateoftht  Work. 

The  marble  work  of  the  cell  of  tne  centre  building  has  been  raised 
about  ten  feet  during  the  past  year,  making  its  present  height  above  the 
ground  about  sixty  feet. 

AH  the  bands  and  ties  for  resisting  the  lateral  pressure  of  the  arches 
over  the  second  story  rooms,  are  firmly  fixed  in  the  walls,  and  the  cen- 
tres are  completed,  and  prepared  to  receive  the  brick  work— all  there- 
fore that  remains  to  be  done  to  complete  this  story,  is  simply  the  con- 
struction of  these  arches,  and  the  setting  of  the  marble  in  the  lobbies, 
which  wHl  consequently  be  the  first  work  of  the  ensuing  season. 

We  had  expected  to  finish  all  the  second  story  arches  during  the  past 
•iimpier;  but  the  unusual  severity  of  the  previous  winter,  and  the  back- 
wardness ol  the  spring,  put  it  out  of  our  power  to  advance  with  this 
part  of  the  work  so  rapidly  as  we  had  anticipated.  We  have,  however, 
been  actively  employed  on  other  parts  of  the  buildings;  having  accom- 
plished, in  the  aggregate,  at  least  one-third  more  during  the  past  year, 
than  in  any  previous  season  since  the  commencement  of  the  work. 

The  easternmost  out  building  is  now  under  roof,  and  the  carpenters 
are  engsged  In  finishing  the  interior. 

The  out  building  nearest  the  college  requires  about  ten  feet  in  height 
of  marble  work  to  complete  the  exterior,  the  greater  part  of  which  will 
be  wrought  during  the  winter,  so  as  to  enable  us  to  put  this  building 
under  roof  early  in  the  ensuing  season:— both  of  these  out  buildings 
will  be  completed  during  the  present  year,  and  may  be  occupied  as  soon 
as  they  are  finished,  without  interfering  with  the  rest  of  the  work. 

At  the  commencement  of  the  last  season,  there  were  four  hundred 
and  thirty  thousand  bricks  remaining  on  the  ground  from  the  previous 
year;  since  which  time,  there  have  been  delivered  at  the  works,  one 
million  five  hundred  and  ninety  thousand,  making  in  all,'two  millions 
and  twenty  thousand;  of  which  one  million  five  hundred  and  twenty  IhoU' 
sand  have  been  used  in  the  buildings,  leaving  about/t*e  hundred  thousafui 
bricks  now  on  the  ground  to  commence  operations  with  in  the  spring. 

The  amount  of  marble  work  done  during  the  past  season  is  almost 
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double  that  ofmiif  previons  year;  and  the  character  of  the  workmanship 
still  merits  the  highest  commendation. 

The  execution  of  the  carving  of  the  exterior  capitals  continues  to 
give  entire  satisfaction. 

Several  of  the  large  bases  and  column  blocks  are  now  in  the  hands  of 
the  workmen;  and  it  is  intended  to  continue  with  this  part  of  the  work 
during  the  winter,  so  as  to  enable  us  to  proceed  at  the  opening  of  the 
ensuing  season,  with  the  eastern  portico,  the  two  south  columns  of  which 
have  already  been  commenced. 

The  columns,  antse  and  entablature  for  the  lobbies  in  the  second  story 
are  in  progress  of  execution;  there  are  now  completed,  for  this  part  of 
the  work,  ten  capitals,  fourteen  bases,  seven  shafts  of  columns,  and  a 
considerable  quantity  of  the  architrave  and  antae;  the  rest  will  be  fin- 
ished in  the  course  of  three  or  four  months. 

All  the  marble  used  in  the  buildings  during  the  past  year,  amounts 
to  40,588  superficial  feet>  and  there  are  now  on  the  ground  12,338  feet 
of  finished  work,  2,173  feet  of  sawed  material,  and  3,950  cubic  feet  in 
the  rough. 

It  is  a  source  of  great  satisfaction  to  be  able  to  state,  that  all  our  ap- 
prehensions in  regard  to  the  supply  of  marble  are  relieved,  as  the  con* 
tractors  have  begun  to  work  another  quarry,  which  will  enable  us  to 
obtain,  without  difficulty,  all  that  may  be  required  for  the  completion 
of  the  college,  and  all  the  buildings  connected  with  it. 

The  whole  amount  of  marble  delivered  during  the  past  year,  amounts 
to  39,722  cubic  feet;— -more  than  one  hundred  column  blocks  have  al- 
ready been  quarried,  and  all  that  will  be  required  for  the  exterior  por- 
tico can  be  procured,  if  necessary,  during  the  ensuing  season. 

The  expenditures,  from  December  23,  1835,  to  December  31,  1836, 
amount  to  Si 53,949  74. 

1  have  estimated  the  value  of  the  materials  and  workmanship  now  on 
the  ground,  which  have  not  yet  been  used  in  the  building,  at  about 
868,000,  nearly  all  of  which  will  be  used  during  the  present  year. 

I  am  happy  to  have  it  in  my  power  to  say,  that  thus  far  nothing  has 
l>een  omitted  that  would  tend  to  give  permanency  and  durability  to  the 
buildings;— •the  plans  have  been  correctly  executed,  and  the  various  de- 
partments of  the  work  have  all  been  faithfully  and  judiciously  managed, 
by  the  gentlemen  whom  you  have  appointed  over  the  several  mechani- 
cal branches. 

The  propriety  of  commencing  the  two  western  out  buildings  in  the 
spring,  is  a  subject  to  which  I  would  respectfully  request  your  early 
consideration;— -the  foundations  of  these  buildings  may  be  laid,  and  the 
marble  work  constructed  as  high  as  the  basement  during  the  ensuing 
season,  without  interfering  with  the  other  work;  I  therefore  venture  to 
•ttggest,  that  arrangements  be  made  for  extending  the  work,  so  as  to 
embrace  these  two  buildings. 

Qirard  College^  Thoicas  U.  Walter, 

January  Und.  1837.  Architect. 


Paving  Streets  with  Wood. 
At  a  meeting  of  the  Marylcbone  Vestry,  held  Aug.  26,  1837,  *^Mr. 
Stead  was  introduced  to  the  Vestry  to  state  his  plan  for  paving  Oxiord 
Street  with  wood.    He  said  that  the  plan  had  been  approved  of  by  Sir 
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George  Remiie»  Mr*  G.  R«Diile»  Mr.  Gibbs,  Mr.  Braithwaite  and  other 
engineers,  and  that  they  had  expressed  their  aarprise  that  it  had  not 
been  adopl^ed  in  London.  It  had  been  found  to  answer  exceedingly  well 
in  St.  Petersburg  and  New  York,  and  possessed  great  advantages  over 
the  usual  mode  of  paving,  inasmuch  as  the  cost  would  be  less,  the  dura- 
bility greater,  and  it  would  be  unaccompanied  by  the  noise  which  the 
present  system  is  of  necessity  subjected  to.  The  plan  had  been  seen  in 
operation  in  the  Netherlands  by  Mr.  Rennie,  who  highly  approved  of  it. 
Mr.  Stead  was  requested  to  furnish  the  Vestry  with  a  written  state- 
ment of  his  plan,  which  he  consented  to  do/'— ^ilfoni.  Chran.^  Aug.  S8.) 
It  appears  that  this  mode  of  paving  has  been  tried  €br  about  a  year  ami 
a  half  past  in  the  Broadway,  New  York,  and  found  to  answer  very  well. 
The  wood  employed  was  that  of  the  Robinta  Pseiid*Acacia>  cut  into 
hexagonal  pieces,  about  1  foot  long  and  10  inches  across.  Another  ex- 
periment is  now  being  made,  with  square  pieces  of  pine  and  other 
woods,  with  boards  placed  under  them,  where  the  ground  is  not  firm. 

-^Newtp,)  Arcfattee.  Blag. 

We  may  add  to  this  statement  that  Chesnut  street,  Philadelphia^from 
Fourth  to  Fifth  street  (now  ycleped  Bank  Place)  baa  been  {Mved  in.  ex* 
cellent  style,  with  polygona»  G. 


The  Sitam  Ship  Sea  Horse. 

We  have  been  gratified  wiih  a  view  of,  and  trip  on  board,  the  beanti- 
fnl  and  powerful  steam  ship  Seakaree^  which  arrived  here,  on  WedncA- 
day,  from  Dundee,  after  a  run  of  twenty-five  hours,  against  a  strong  head 
wind.  On  going  on  board,  the  visitor  ia  struck  with  the  spacious  deck 
and  splendid  saloon,  as  well  as  the  general  fittings  and  arrangements 
both  for  comfort  and  safety.  But  that  which  most  atrongly  attracts 
the  attention  of  the  scientific  observer,  is  the  beautiful  manner  in  which 
the  engines  perform  their  functions;  indeed  the  motion  is  so  perfectly 
smooth,  that  if  yon  were  not  aware  of  the  fact,  you  would  scarcely  be- 
lieve that  the  engines  were  at  work.  The  reason  why  these  engines 
are  superior  to  the  generality  of  marine  engines,  is  the  application  of 
Mr.  Samuel  Hall's  patent  condensers,  and  as  many  persons  may  not  be 
acquainted  with  the  nature  and  merits  of  Mr.  Hall's  invention,  it  may 
not  be  amiss  lo  give  a  few  particulars  on  this  point,  particularly  as  it 
bearaso  much  on  the  safety  of  the  boilers,  and  the  wear  and  tear  of  the 
engines.  First:  the  boilers  are  supplied  with  pure  distilled  water,  which 
prevents  the  usual  saline  deposit. and  corrosion  of  the  boiler.  Second:  as  no 
deposit  or  incrustation  can  possibly  take  place,the  transmission  of  heat 
to  the  water  is  more  uniform,  the  boiler-plates  are  prevented  from  burn- 
ing, and  consequently  a  saving  of  fuel  is  the  result.  Third:  as  the 
steam  is  condensed  through  the  medium  of  copper  pipes  (the  steam  be- 
ing prevented  from  coming  in  contact  with  the  jet  of  cold  water,  as  in 
the  common  mode,)  the  air-pump  has  less  work  to  perform,  and  addi- 
tional power  is  thereby  gained.  Fourth:  muddy  salt  water  is  entirely 
shut  out  from  the  interior  of  the  engine,  and  an  immense  saving  is  ef- 
fected in  the  wear  and  tear  of  the  moving  parts,  as  the  valves,  8ic.;and 
from  the  muddy  quality  of  the  river  Humber,  it  is  an  invaluable  dis- 
covery for  steamers  connected  with  Hull.  In  conclqsion  we  have  but 
one  regret»  which  is»  that  from  the  grent  width  of  the  Seahor$e%  she  will 
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not  be  able  to  enter  any  of  the  docks,  being  many  feet  wider  than  any  of 
the  dock  locks, "bat  trust  that  the  dock  company  will  not  belong  before 
they  see  the  necessity  of  giving  increased  accommt»datton.— IPui/  Adr 


Steam  Enginee  tviikm  the  Borough  of  SirmnghoM: 

Bj  a  report  made  to  the  Birmingham  Philosophicallnstitutiony  Qcto* 
ber«  1836,  it  appears  that  169 steam-engines  had  beenereoted  from  1780 
to  that  period,  of  which  17  had  been  erected  in  1834,  and  32  in  1&35, 
The  total  horse  power  was  equal  to  3700  horses.  Wiihin  the  same  pe- 
riod engines  equal  to  162  horses'  power  had  become  Toid,  or  removed. 
Of  those  erected  and  estimated  in  horse  power,  375  were  used  for  grind- 
ing floor;  1770  for  working  metals;  279  for  pumping  water;  87  for  glass 
grinding;  97  for  working  wood;  44  for  paper  making  and  glazing;  37 
for  grinding  clay;  61  for  grinding  colours  and  chemicals;  and  50  for 
sgpdry  purposes.  The  estimaied  consumption  of  coals  is  216  tons  per 
day;  estimated  number  of  persons  employed  4000  males,  and  1300  fe- 
males; and  the  estimated  amount  of  power  hired  out,  equal  to  450 
horses.  These  estimates  are  confined  to  engines  within  the  borough, 
and,  of  course,  do  not  include  the  great  Soho  works  of  Bolton  and 
Watt.  Of  the  1770  horse  power  employed  in  working  metals,  it  is  com- 
puted that  163  is  used  by  iron  founders,  first  applied  in  1788;  570  in 
rolling  copper,  brass,  snd  other  metals,  first  applied  in  1790;  150  in 
drawing  wire,  first  applied  in  1808;  201  in  iron  forges,  and  wrought  iron 
mills,  first  applied  in  1810;  74  in  nail  cutting,  first  applied  in  1813;  104 
in  screw  making,  first  applied  in  1819;  and  34  in  drawing  neial  tubes, 
first  applied  in  1822. — Bailway  Mag.  ibid. 


Preservaiian  of  Wood  from  Deeay^ 
The  wood  which  is  used  in  the  salt  mines  of  Hallein,  in  Germany,  is 
preserved  from  decay  by  being  saturated  in  strong  brine.  This  disco- 
very was  made  by  observing,  that  the  timber  which  supports  the  ceiling 
of  the  galleries,  upon  being  exposed  to  the  action  of  the  salt  earth,  be- 
came harder  and  harder,  and  scarcely  ever  after  liable  to  decay.  From 
tliis  fact  it  is  supposed  that  the  bichloride  of  eodium  is  as  efficacious  in 
preserving  vegetable  matter  from  the  destroying  energies  of  the  dry-rot, 
as  the  bichloride  of  mercury.  Certain  it  is,  that  the  former  plan  is  pre- 
ferable, to  the  latter,  so  far  as  it  is  free  from  the  injurious  powers  which 
the  mercury  presents  to  the  workman,  when  the  article  which  is  so  pre- 
pared is  used  in  manufactories.  The  former  is  well  worthy  of  trial, 
and  if  found  to  possess 'the  qualities  which  it  is  presumed  it  contains, 
its  economy  and  simplicity  will  place  it  within  the  reach  of  every  indivi- 
dual.  Ibid. 

Poet  Office  Revenue  of  England. 
A  return  prepared  for  the  House  of  Lords,  on  motion  of  the  Duke  of 
Richmond: — shews  that  there  has  been  a  gradual  increase  from  1827  to 
1836. 

Gross  Revenue.  Net  ReTenoe. 

In  1827  the  amount  was     j82,278,412  iSl,484,l64. 

1836    "         "  **  2,461,805  1,645,835.      ibid. 
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Practical  and  Theoretical  Mechanics  and  Chemistry. 

Some  researches  as  to  Lime  and  Mortars,  By  M*  Covrtois,  Engineer  oj 
Roads  and  Bridges,^  (^From  the  dnnales  dts  Pants  et  Chaussies^  Paris^ 
1834.)  Translated  from  the  French  by  J.  G.  Tottenj  Li*  CoL  ^  Eng. 
and  Brevet  Col.  United  States  Army. 

(Continued  from  page  321.) 

'  The  art  of  making  good  mortars  is  every  daj  becoming  better  appreciated, 
from  the  influence  it  exercises  in  the  economy  and  on  the  duration  of  con- 
structions. If,  in  every  great  work,  the  constructors  would  make  known 
the  researches  they  have  instituted,  and  the  conclusions  to  which  they  have 
been  led,  we  should  soon  know  the  resources  presented  by  each  loicality, 
and  be  every  where  able,  progressively,  to  improve  the  manufacture  of 
mortars* 

Having  had  occasion  at  various  times  to  make  numerous  essays  on  lime 
and  hydraulic  mortars,  and  on  the  means  of  making  them  economically,  I 
think  I  am  fulfilling  a  duty  in  presenting  a  summary  of  the  principal  re- 
suits. 

My  investigations  have  had  particularly  in  view  the  qualities  of  the  mix- 
tures, or  combinations  of  lime  and  clay,  comprised  between  hydraulic  lime 
and  cement;  but  in  order  not  to  leave  any  void  in  the  scale  of  various  pro> 
portions  to  be  tried,  I  thought  it  best  to  try  all  combinations  possible  with 
100  parts  of  the  mixture. 

1  shall  examine  successively, 

1st.  The  elements  of  these  combinations,  viz.  limestones,  clayey  earth, 
and  marl;  I  shall  give  the  analysis  of  each,  and  examine  their  respective 
properties. 

3nd.  The  combinations  made  with  the  most  simple  proportions,  aqd 
which,  for  greater  clearness  in  the  tables,  I  shall  call  combinations  of  the 
first  order:  these  will  be  mixtures  of  1,  2,  3,  4,  &c.,  parts  of  clay,  with  9, 
8,  7,  6,  &c.,  parts  of  lime. 

drd.  The  combinations  of  the  second  order,  or  hydraulic  pastes,  result- 

*The  object  of  these  researches  was  to  give  to  hX  lime  the  hydraulic  quality  neces* 
eaiy,  and  to  mortars  a  determinate  resistance,  at  a  small  expense. 
Vol.  XXI.— No.  6.-^unk  1838.  31 
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iDg  from  the  preceding  compoQDdB,  mixed,  in  their  turn,  with  Tarious  pro- 
portioDt  of  fat  lime. 

4th.  Combinations  of  the  third  order,  or  mortars  resulting  from  the  mix- 
ture of  the  preceding  hydraulic  pastes  with  twice  their  Tolume  of  sand. 

I  shall  give,  moreover,  the  experiments  made  with  each  hjdraulic  paste, 
and  each  mortar,  to  determine  the  hardness,  after  various  periods  of  im- 
mersion, and  to  determine  at  the  same  time  the  resistance  to  rupture  of  each 
of  the  combinations. 

I  shall  afterward  examine  the  natural  substances  analogous  to  these  sev- 
eral artificial  combinations:  indicating  how  thej  maj  be  known,  and  show- 
ingthe  abundance  of  these  hjdraulic  substances  in  nature. 

Following  mjr  observations  on  the  resistance  of  artificial  hjdraulic  pastes, 
I  shall  give  analogous  experiments  applied  to  the  comparison  of  a  great 
number  of  natural  hjdraulic  pastes,  and  mortars  made  of  these  pastes. 


Artiole  XX. — Aftificial  combinations  of  Lime  and  Clay. 

lAme.  Without  going  into  details  as  to  the  chemical  properties  of  lime, 
it  maj  sufiice  to  saj  that  this  substance  forms  the  base  of  limestones,  and 
gjpsum,  or  plaster  of  Paris;  and  that  it  combines,  at  a  high  temperature, 
with  silex,  forming  what  is  called  a  silicate  of  lime.  In  the  humid  waj,  it 
appears  to  combine  with  claj,  either  crude  or  calcined,  affording  a  hjdro- 
silicate  with  a  base  of  lime  and  alumine. 

Lime,  as  it  is  used  in  making  mortars,  is  obtained  bj  the  calcination  of 
limestones,  which  are  carbonates  or  subcarbonates  more  or  less  pure,  found 
in  all  the  formations;  it  is  obtained  also  from  some  animal  productions,  as 
shells  of  ojsters,  and  other  shells. 

The  effect  of  calcination  is  to  drive  out  the  water  and  carbonic  acid. 
Bj  breaking  the  stone  into  pieces  about  one  and  a  half  inch  square  and 
passins  a  current  of  steam  through  the  ignited  mass,  a  cubic  metre  (35.32 
cubic  feet)  of  lime  stone  maj  be  converted  into  lime,  in  a  kiln  with  a  contin^ 
ual  fire,  bj  burning  about  seven  cubic  feet  of  sea-coal:*  in  cold  and  moist 
seasons  the  consumption  of  coal  is  augmented;  and  amounts,  sometimes,  to 
a  third  of  the  volume  of  the  stone. 

If  the  limestone  be  argillaceous,  the  fire  should  be  managed  cautiouslj, 
and  be  less  violent  than  to  calcine  a  nearlj  pure  carbonate  of  lime;  for 
when  the  fire  is  too  high,  the  lime  and  claj  fuse,  and  give  a  vitreous  matter 
inert,  or  without  causticitj,  which  is  a  double  silicate  of  lime  and  alu- 
mine. 

Whenever  a  piece  of  limestone  is  cooled  before  the  calcination  is  com- 
pleted, it  becomes  necessarj  to  wet  it  before  putting  it  again  in  the  kiln; 
without  this  precaution,  it  would  be  verj  difficult  to  reduce  it  completely 
to  lime. 

After  calcination,  lime  has  a  great  affinity  for  water,  and  augments  in  . 
volume,  bj  absorbing  it.    If  a  certain  quantitj  of  water  be  thrown  on  lime 

*  On  the  canal  of  ArdenneiL  where  I  canaed  large  quantitiea  of  lime  to  be  burned,  the 
lime  liuroera  threw  into  the  kiln  one  meaaare  of  aeaFCoal  to  fiTe,  aix  and  even  aeven  mea- 
aoiea  of  limeetone;  it  should  oe  obaerred,  howeTer,  that  the  atone  waa  a  chlorite-chalk* 
eaaier  to  convert  into  lime  thah  limeatonea  generally. 

At  Theil  in  the  department  of  Ard^che,  whence  the  beat  hydraulic  lime  that  I  know  of 
ia  derired,  they  conaume  bat  one  sixth  of  a  meeaure  of  aea-coal  in  burning  one  meaaai# 
oflime.    AuTHOB. 
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receotl  J  calcined,  it  heats,  splits  open,  and  is  reduced  to  powder,  or  paste, 
according  to  the  quantity  of  water  absorbed;  during  this  operation,  a  little 
water  is  carried  olT  by  the  heat;  bat,  when  the  lime  is  obtained  from  a  nearly 
pare  limestone,  the  volume  of  paste  after  slaking,  is,  sensibly,  equal  to 
the  volume  of  water  absorbed.* 

CUtt/.  Clays  are  composed  of  silex  and  alumine  in  variable  proportions, 
often  mixed  with  quartzose  sand,  oxide  of  iron,  magnesia  and  lime.  When 
the  clays  contain  no  sand,  they  are  fine  and  soft  to  the  touch;  and  form  with 
water  an  unctuous  paste  susceptible  of  being  moulded  into  any  form. 

The  clays  which  I  chiefly  used  are  those  of  which  the  analyses  are  given 
in  columns  1,^3,  and  4,  of  table  LVII. 

Combinaliona  of  lAme  and  Clay.  If  crude  clay  be  mixed  with  various 
proportions  of  lime,  pastes  are  formed  which  have  much  more  consistence 
than  clay  alone:  this  paste,  put  under  water,  acquires  at  the  end  of  three 
days,  a  certain  hardness  which  it  preserves,  afterward,  indefinitely;  it  at- 
tains its  maximum  of  resistance,  when  one  part  of  lime  is  mixed  with  nine 
partstif  clay;  this  paste,  after  three  days,  resists  the  pressure  of  the  thumb. 

When  a  mixture  of  lime  and  clay,  exposed  for  some  days  to  the  air, 
has  lost  a  part  of  its  water,  without  having  been  dried  too  rapidly,  it  may 
be  afterward  immersed  without  sustaining  any  alteration,  provided  the  vol- 
ame  of  lime  be  not  greater  than  one  third  that  of  the  clay;  the  propor- 
tion of  lime  might  be  less  but  should  not  be  greater.  A  mortar  of  this  sort 
might  be  used  in  the  construction  of  cisterns,  reservoirs,  and  other  works, 
where  an  insoluble,  rather  than  a  strong,  mortar  is  needed.  I  regret  not 
being  able  to  state  the  actual  resistance  of  mortars  made  of  lime  and  crude 
clay,  but  at  the  period  I  was  occupied  with  these  first  researches,  the  bar 
deoing  under  water  was  the  property  to  wliich  I  confined  my  attention. 

The  quality  of  augmenting  the  resistance  of  lime,  which  crude  clay  posses- 
ses appears  to  have  been  known  for  a  long  time  in  Champagne^  where  all 
the  wooden  houses  are  covered,  exteriorly,  with  a  plaster  composed  of  lime 
and  a  white  argillaceous  and  calcareous  earth.  The  floors  are  also  made 
with  a  plaster  of  the  same  nature,  and  when  not  dried  too  rapidly,  they 
resist  perfectly. 

This  property  explains  how  it  is  that  sand,  mixed  with  a  certain  quanti- 
ty of  crude  clay,  forms  a  mortar  with  lime,  which  acquires  a  degree  of  hard- 
ness under  water  that  does  not,  however,  increase  after  some  days.t 

If  fat  lime,  and  clay  containing  little  or  no  calcareous  matter,  be  mixed, 
1,  3,  3,  4,  5,  6, 7,  8  and  9,  parts  of  clay,  respectively,  with  9,  8, 7,  6,  5,  4, 
3,  2  and  1  parts  of  lime,  a  series  of  eleven  compounds  will  be  formed,  of 
which  the  first  term  will  be  pure  lime,  and  the  last,  pure  clay;  if  the  last 
ten  compounds  be  calcined,  substances  will  result  possessing  the  properties 
about  to  be  described. 

*lii  a  connderable  nmnber  of  experimentf  that  I  had  oecaaioa  to  make  in  1823, 1  al- 
wayi  obtained  the  above  relatioii  between  the  bulk  of  the  slaked  lime,  and  the  abeorbed 
water;  the  quantities  of  lime  on  whidi  I  experimented,  yaried  from  three  and  a  half  to 
ten  and  a  half  eobic  feet    Av. 

fThe  aanda  now  lefinred  to  must  not  be  confounded  with  those  which  contain,  in  their 
intersticesy  mod  or  slime  more  or  less  charged  with  animal  or  vegetable  matter;  when  this 
last  kind  of  sand  is  used,  the  lime  forms,  with  the  animal  or  vegetable  substance,  a  soap, 
more  or  less  solnble,  which  opposes  the  hardening  of  the  mortars.  Sands  of  this  kind, 
if  not  washed  free  from  these  matters  before  they  are  nsed,  always  give  very  bad  results. 

AVTHOB. 
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Hydrautxc  time.  The  first  two  Koixtures  will  give  hjdrAolic  lime,  as  Mr* 
Vicat  has  long  since  made  known. 

The  lime  of  the  first  compound  is  moderately  hydraulic,  hardens  slowly 
in  water,  and  takes,  in  time,  the  consistence. of  hard  soap. 

The  lime  of  the  second,  acquires,  after  three  days  immersion,  the  hard- 
ness of  chalk:  after  20  days  immersion,  it  permits  a  stem  0.08  inch  in  di- 
ameter, loaded  with  S.20  lbs.  falling  from  a  height  of  two  inches,  to  pene- 
trate 0.12  inch:  and  after  two  months  immersion,  it  shows  no  sensible  im- 
pression from  the  shock  of  the  stem. 

On  mixing  the  lime  of  the  first  two  compounds  with  fat  lime,  they  dtfide 
with  this  last  their  hydraulic  properties;  but  these  properties  decrease 
quite  rapidly.  Hydraulic  lime  containing  0.20  of  clay,  mixed  with  an 
equal  volume  of  fat  lime,  acquires  at  the  end  of  two  months  the  hardness 
of  lime  containing  O.IO  of  clay.  By  this  kind  of  mixture,  the  energy  of 
lime,  slightly  hydraulic,  is  sensibly  augmented;  a  lime  which  would  take 
only  a  feeble  consistence  when  alone  in  water,  acquired,  by  mixture  with 
one  quarter,  or  only  one  fifth,  of  very  hydraulic  lime,  the  properties  oi 
limes  that  are  moderately  hydraulic. 

Lime-cement.  The  four  following  compounds,  containing  3, 4, 5,  and  6  parts 
of  clay  united  with  7,  6,  5,  and  4  parts  of  lime,  give,  by  calcination,  sub- 
stances that  slake  slowly,  disengaging  but  little  heat;  but  when  pulverized 
and  made  into  paste,  increase  in  volume,  and  acquire,  promptly,  great 
hardness  under  water.  Their  augmentation  of  volume  continues  some 
time  after  they  have  commenced  hardening;  for  if  a  glass  be  filled  there- 
with, it  splits  in  all  directions,  but  the  cracks  do  not  become  apparent  till 
a  month  or  two  after  it  has  acquired  a  hardness  equal  to  that  of  chalk. 
This  augmentation  of  volume,  which  breaks  the  glass  in  which  the  exper- 
iment is  made,  is  however  but  slight;  for  when  the  paste  is  made  into  the 
form  of  bricks,  it  is  rare  that  it  presents  fissures.  Each  of  these  compounds 
mixed,  with  an  equal  volume  of  sand,  and  even  with  a  double  volume,  gives  a 
iivdraulic  mortar  which,  after  six  hours  immersion,  resists  the  pressure  of 
tiie  thumb:  and  after  eight  days,  perfectly  resists  the  shock  of  the  stem  above 
spoken  of. 

Besides  the  properties  mentioned,  the  same  compounds  communicate  to 
fat  lime  their  hydraulic  qualities;  imparting  all  the  energy  of  lime  eminent- 
ly hydraulic. 

If  1,  2,  3, 4, 5,  6,  7y  8  and  9  parts  of  the  powder  of  each  of  these  com* 
pounds  be  taken,  and  mixed  respectively  with  9,  8,  7,  6,  5,  4,  3,  2  and  1 
parts  of  fat  lime,  different  degrees  of  hydraulic  property  will  be  given  to  the 
latter:  with  five  parts  of  powder,  a  lime  eminently  hydraulic  will  be  ob- 
tained: two  parts  of  powder  will  suffice  to  make  eight  parts  of  lime  hydrau- 
lic; but,  one  part  of  powder  will  communicate  only  a  feeble  degree  of  hy- 
draulic property  to  nine  parts  of  lime;  after  eight  days'  immersion,  this  last 
mixture  will  hardly  have  the  consistence  of  moist  soap. 

If,  an  hour  after  the  mixture,  all  the  pastes  made  of  the  lime  and  pow- 
der, above  mentioned,  be  immersed,  they  will  set  under  water  in  six  days 
for  the  least  hydraulic;  after  that  time,  the  hardest  will  resist  the  pressure 
of  the  thumb.'  Each  of  these  pastes  mixed  with  a  volume  of  sand  equal 
to  the  volume  of  paste  at  least,  and  to  twice  the  volume  of  paste  at  most» 
will  give  a  mortar  which  will  harden  in  water  a  little  less  rapidly  than  the 
paste  without  the  sand. 
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The  componod  of  fife  parts  of  lline  and  five  parts  of  clay  is  that  which 
gifes  the  most  energetic  powder. 

According  to  the  proportions  of  iiroe  and  powder,  the  paste  is  more  or 
less  gritty  or  more  or  less  unctuous,  but  all  harden  in  a  short  time  after 
immersion:  for  example  the  powder  derived  from  the  compound  of  four 
parts  of  lime  and  six  parts  of  clsy  gave  results  sensibly  the  same  as  those 
derived  from  a  compound  of  six  parts  of  lime  and  four  parts  of  clay. 

The  compounds  of  which  we  have  been  speaking  enjoy,  therefore,  the 
properties  of  lime  and  cement,  at  the  same  time.  When  mixed,  alone,  with 
sand,  thev  serve  to  make  mortars — acting,  in  this  respecti  like  lime;  when, 
•n  the  other  hand,  they  give  hydraulic  properties  to  lime,  they,  in  that  re- 
spect, act  like  cement:  this  double  property  has  induced  me  to  designate 
them  by  the  term  Ume^cemeni* 

HydraUUe  Cemen/.— The  terms  of  the  series  composed  of  7, 8,  and  9  parts 
ef  clay,  respectively  mixed  with  3,  2  and  1  parts  of  lime,  give,  by  calcina- 
tion, substances  that  do  not  slake:  their  colour  is  more  or  less  reddish,  ac« 
cording  to  the  greater  or  less  quantity  of  oxide  of  iron  in  the  clay.  These 
natters  being  pulverized  and  made  into  paste,  form  a  mortar,  more  or  less 
meagre,  which  hardens  under  water  in  the  space  of  ten  days. 

The  powders  of  these  compounds,  mixed  with  various  proportions  of  fat 
lime,  give  hydraulic  pastes  which  harden  under  water  in  a  few  days. 

These  compounds  bein^  true  cements,  enjoying  the  property  of  hardening 
when  alone  under  water,  it  seems  convenient  to  designate  them  as  hydrmdic 
cements  in  order  to  distinguish  them  from  common  cement  which,  when  alone, 
will  take  no  consistence  under  water. 

Common  cement. — Clay,  as  has  been  long  known,  gives,  by  calcination 
and  pulverization,  a  cement  that  being  mixed  with  fat  lime  in  various  pro- 
portions, forms  a  mortar  that  hardens  slowly  under  water,  but  which  in 
time  acquires  a  degree  of  hardness  superior  to  that  of  hydraulic  lime,  either 
alone  or  mixed  with  sand,  as  we  shall  have  occasion  to  show  when  on  the 
subject  of  resistance  to  rupture  of  hydraulic  paste  and  mortar. 

Alode  of  mixing,^^ AW  the  mixtures  or  combinations  spoken  of  were  made 
at  the  moment  of  slaking  the  lime*,  or  a  short  time  afterwards. 

When  lime  has  been  slaked  for  several  days,  the  pastes  and  mortars  split 
under  water,  take  but  little  consistence,  and  seem  to  abandon  their  lime; 
which  does  not  occur,  or  is  much  less  sensible,  when  lime  newly  slaked  is 
used:  1  content  myselt  with  stating  the  fact,  without  pretending  to  explain 
it 

When  the  lime  is  immersed  while  hot,  an  analogous  effect  is  observed  ; 
but  then  it  is  caused  by  the  swelling  of  a  paste  not  saturated  with  water 
before  the  immersion. 

The  mixtures  should,  therefore,  be  made  at  the  moment  of  slaking;,  but 
they  should  not  be  immersed  for  three  or  four  hours  afterward,  if  the 
volume  is  small,  nor  for  twenty  or  thirty  hours  afterward  when  the  bulk  is 
considerable. 

Mode  ^experimenting^^ln  the  first  experiments  I  had  occasion  to  make, 
I  mixed  mt  lime  with  a  brick  earth  of  which  the  analysis  is  given  in  the  first 
column  of  table  LVII.;  this  earth  containing  hardly^  of  calcareous  matter 
gave  combinations  possessing  all  the  properties  described  above. 

At  this  first  period  of  the  experiments — then  less  methodical  than  after- 

*  The  slaking  wu  always  done  by  the  ordinary  procen,  that  is  to  say  by  adding  to 
the  lime  in  a  basin,  the  neoesiary  quantity  of  water.— biufA^r. 
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ward,  I  contented  mjself  with  puttiog  into  the  glasses,  tolomes  of  paste 
occupying  about  a  third  of  their  capacity,  and  then  pouring  on  water  to  fill 
the  Tessei.  I  subsequently  measured  the  degree  of  advancement  of  the  in- 
duration, by  letting  fall,  from  a  height  of  two  inches,  a  stem  of  iron  ^  of 
an  inch  in  diameter,  and  loaded  to  weigh  2^  lbs. 

In  a  second  series  of  experiments,  I  made  use  of  aipllaceous  earth  of 
which  the  analysis  is  given  in  the  second  column  of  the  table  LYII:  this 
earth,  as  the  analysis  shows,  contains  nine  per  cent,  of  lime:  it  therefore 
gave  pastes  less  resisting,  and  of  a  less  prompt  induration,  than  the  preced- 
ing. 

The  volumes  of  paste  were  equal.  To  this  end  they  were  moulded  in  a 
hollow  tin  prism  1.8  inch  long  and  1.2  inch  square:  the  substance  thus 
moulded  was,  while  still  soft,  forced  out  of  the  tin  prism  by  a  piece  of  wood 
of  the  same  form  and  size,  and  placed  at  the  bottom  of  a  glass;  each  prism 
thus  deposited  at  the  bottom  of  a  glass,  remained  half  an  hour  exposed  to 
the  air  and  was  then  covered  with  water. 

In  mixing  successively  9,  8,  7,  6,  5,  4,  S,  2,  and  1  parts  of  [the  powder 
of  the  ten  comimaiuma  of  thefini  order  with  1,  2,  S,  4,  5,  6,  7,  8,  and  9 
parts  of  fat  lime,  I  obtained  100  combinations  of  the  second  order,  or,  in 
other  words,  one  hundred  different  hydraulic  pastes. 

The  figures  of  the  two  horizontal  lines  at  the  top  of  tables  LIX.  and  LX^ 
indicate  the  respective  numbers,  first,  of  the  parts  of  the  substances  a,  con- 
tained in  the  second  column  as  combinations  of  the  first  orders  second,  of 
the  parts  of  fat  lime,  which  were  mixed  therewith  to  form  the  combinations 
of  he  second  order. 

The  pastes  of  the  same  vertical  column  are,  consequently,  composed  of 
the  same  number  of  parts  of  fat  lime  mixed  successively  with  a  certain 
number  of  parts  of  the  several  matters  a,  or  combinations  of  the  first  order, 
mentioned  m  the  second  column  of  the  table. 

Hardemng  of  Hydraulic  Paetea, — ^To  measure  the  desree  of  advancement 
of  the  induration  of  the  several  hydraulic  pastes,  I  could  not  use  the  stem 
loaded  with  2.2  lbs.  of  lead,  because  it  would  certainly  have  broken  the 
prisms:  I  replaced  it  by  mnother  -^^^  of  an  inch  in  diameter,  loaded  with 
lead  so  as  to  weigh  f  of  a  pound. 

Fifteen  days  after  the  immersion,  each  prism,  withdrawn  Irom  the  water 
in  which  it  had  been  immersed,  was  submitted  to  the  shock  of  the  stem  just 
described,  falling  from  the  height  of  ^f^  of  an  inch  only;  the  number  inscrib- 
ed in  each  column  of  the  table  LIX,  indicates  the  penetration  for  each 
prism. 

•Several  prisms  perfectly  resisted  the  shock,  and  sustained  no  sensible 
penetration:  others  presented  irregularities  in  their  resisttnce  without  any 
apparent  cause. 

Two  months  after  the  immersion,  the  prisms  were  submitted  to  a  second 
proof;  the  stem  falling,  then,  from  a  height  of  1-^^inch;  the  numbers  expres- 
stve  of  the  degree  of  penetration  of  the  stem  into  each  prism,  are  given  io 
table  LX.;  as  the  effect  of  the  shock  should  be  double  in  the  second  proof 
what  it  was  in  the  first,  and  as  the  degree  of  penetration  had  generally  dimin- 
ished, it  results  that  in  the  space  of  forty  days  the  resistance  of  all  the  hy- 
draulic pastes  was  more  than  doubled. 

After  four  months  immersion,  the  stem,  let  fall  from  a  height  'of  2^*^ 
inches — the  greatest  height  the  instrument  would  allow,  produced  no  sensi* 
ble  effect  on  the  greater  part  of  the  prisms, 

Resiatanct  to  rupture  of  hydraulic  pastes. — At  this  period  I  thought  it 
proper  to  measure  the  resistance  to  rupture.    To  obtain  this  resistance,  I 
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operated  with  each  hydraulic  paate,  on  a  prisoi  1.80  inch  iooK«  and  1*20 
inch  square,  making  use  of  an  arrangement  similar  to  that  described  bj 
Grenerai  Treussart  in  his  work  on  mortars.  Each  prism  passed  through  a 
small  iron  stirrup,  and  rested  on  two  supports  whicn  were  l.SO  inch  apart; 
from  the  stirrup  was  suspended  a  scale-pan  on  which  was  placed,  succes- 
sively, greater  and  greater  weights:  that  which  caused  the  rupture  waa 
noted,  and  ausmeoted  bj  the  weight  of  the  stirrup  and  scale-pao»  which  was 
12.10  lbs.  The  numbers  indicating  the  weights  that  broke  the  prisms,  are 
inserted  in  table  LXf  • 

The  results  comprised  in  table  LXL  present  some  anomalies,  of  which 
several  were  caused  bj  voids  that  were  found  in  a  number  of  the  prisms: 
others  supported  greater  weights  than  was  to  be  expected  from  their  compo* 
sition,  without  mj  being  able  to  assign  the  cause. 

The  same  table  shows  that  lime  moderatelj  hydraulic,  containing  0.10  of 
clay  aod  0.90  of  lime,  mixed  in  different  proportions  with  fat  lime,  afforded 
prisms  which  supported  from  29.0  lbs.  to  66  lbs. 

It  also  shows  that  very  hydraulic  lime^  containing  0.20  of  clay  and  0.80 
of  lime,  in  the  same  circumstances,  gave  prisms  that  supported  from  53  lbs. 
to  207  lbs. 

That  prisms  of  lime-ceroeot  mixed  with  different  proportions  of  fat  lime, 
aupjported  from  53  lbs.  to  440  lbs. 

That  prisms  of  hydraulic  cement  and  fat  lime,  supported  from  44  lbs.  to 
363  lbs. 

That  prisms  of  common  cement  and  fat  lime,  sustained  from  0.00  to  356 
pounds. 

A  prism  of  common  burnt  brick,  such  as  is  used  at  jRtve-(fe-(?ter,  having 
exactly  the  dimensions  of  the  prisms  of  hydraulic  paste,  broke  under  a 
weight  of  117  lbs. 

Of  the  100  prisms  tried,  69  had  strength  superior  to  this  well  burned, 
but  coarse  grained,  brick. 

RtzUtanct  of  mortars  to  rupture. — At  the  same  time  that  the  prisms  of 
hydraulic  paste  were  moulded,  the  same  pastes  were  mixed  with  double 
tfie  volume  of  sand,  forming;  one  hundred  hydraulic  compounds  inserted 
in  tables  LIX,  LX,  and  LXI.  Combinations  were  thus  formed  of  a  third 
order,  which  we  call  mortars;  these  were  moulded  into  prisms  4  inches  in 
length  by  1^  inch  square. 

After  four  months  immersion,  the  resistance  to  rupture  of  these  mortar 
prisms  was  determined.  To  this  end  each  prism  was  passed  through  a  stir- 
rup and  made  to  rest  on  supports  that  were  two  inches  apart:  to  the  stirrup 
was  appended  a  scale-pan  in  which  weights  were  placed  to  cause  the 
rupture:  the  weieht  which  effected  the  rupture,  increased  by  that  of  the 
scale-pan  and  stirrup,  which  was  12^  lbs.,  was  noted.  The  weights  thus 
determined  are  inserted  in  table  LXII. 

These  numbers  are  much  weaker  than  might  be  expected  from  the  resist- 
ances afforded  by  the  hydraulic  pastes  (table  LXI:)  which  deficiency  in  the 
resistances  of  these  mortars,  appears  to  be  due  to  the  quantity  of  sand, 
which  was  generally  too  ^reat:  in  fact,  lime  cemenia^  and  cements^  contain 
within  themselves  a  certain  quantity  of  matter  not  susceptible  of  slaking, 
and  which,  consequently,  acts  as  sand:  the  portions  of  true  hydraulic  paste 
which  should  serve  to  bind  together  the  samlj  particles,  were  therefore  in 
too  small  quantity  in  the  greater  number  of  the  prisms. 

I  wished  to  leave  the  mortars  immersed  during  at  least  one  year,  but 
time  failed  me. 
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A  prism  of  common  burnt  brick,  having  exactly  the  dimensions  of  the 
prisms  of  mor|ar,  broke  under  the  weight  of  240  lbs. 

Of  the  100  mortar  prisms  submitted  to  trial,  there  were  but  5  that  were 
superior  to  the  brick  prism.* 

From  what  precedes,  results  the  following  classification  of  combinations, 
elementary  in  some  sort,  which  may  enter  into  the  composition  of  mortar.-f 
1st.  Fat  lime — which  does  not  contain  clay,  or  in  which  the  clay  is  less 

than  the  -^. 
2nd.  Hydraulic  /tme— which  contains  that  of  \  of  clay. 
3rd.  Lime  eemen/'-'which  contains  from  -^  to  •}  of  clay. 
4th.  Hydraulic  cement — which  contains  from  |  to  ^  of  lime. 
5th.  Common  cement — in  which  the  lime  is  wanting,  or  exists  in  quantity 

less  than  ^. 

Article  xxi. — Natural  Combinations  of  Lime  an4  Clay. 

Limestones  capable  of  affording  hydraulic  /ime^^^Liroe,  silex  and  alumine, 
the  elements  necessary  to  hjdraulic  lime,  are  substances  that  Nature  af- 
fords in  abundance  in  the  secondary  and  tertiary  formations:  the  crust  of 
the  globe  is  almost  entirely  formed  of  them:  each  of  these  substances  alone, 
forms  layers  more  or  less  thick,  which  often  alternate  with  the  others:  this 
alternation  is  to  be  seen  whenever,  in  the  same  formation,  there  is  a  change 
in  the  nature  of  the  rock:  thus,  as  is  frequently  seen,  strata  of  clay,  alter* 
Date  with  calcareous  layers,  and  with  strata  of  sand  stone  or  free  stone. 
When  this  happens  it  is  rare  that  the  stratum  is  entirely  composed  of  the 
one  substance;  in  the  passage  of  the  calcareous  strata,  for  example,  there 
a,re  formed,  first,  calcareous  strata  containing  a  small  quantity  of  clay,  then, 
becoming  more  argillaceous,  passing  often  to  the  state  of  marie,  and  at  last, 
the  clay  is  found  almost  alone,  or  without  mixture  of  lime.  When  a  suc- 
cession of  this  nature  is  presented,  it  may  be  conceived  not  to  be  difficult 
to  find  a  calcareous  layer  wherein  the  clay  will  exist  in  proportions  suitable 
for  hydraulic  lime. 

The  preceding  observation  has  often  been  useful  to  me  in  directing  my 
search  for  natural  hydraulic  limes.  In  the  Jura  limestone  formation^r- 
mation  Jurassique^)  for  example,  where  such  alternations  are  frequent,  I 
have  found  hydraulic  lime:  1st.  near  Brabant  (Meuse,)  in  the  oolitic  beds 
which  alternate  with  beds  of  clay  :2nd.  near  ViUerS'le-Tourneur  (Ardennes,) 
in  other  oolitic  layers,  presenting  the  same  alternations:  Srd.  near  Joinviile 
(Haute-Maine.) 

For  a  long  time,  a  bed  of  gryphite  lias,  alternating  with  beds  of  clay,  and 
which  gives  a  lime  slightly  hydraulic,  has  been  quarried  near  Lyons. 

Near  Macon,  there  exists  a  quarry  of  the  same  kind  in  the  oolitic  layers; 
the  lime  of  Sury  (Loire,)  and  that  of  Theil  (Ard^che,)  which  are  very  hy- 
draulic, are  derived  from  some  layers  of  lias  found  under  analogous  cir- 
cumstances. 

In  the  inferior  layers  of  the  chalk  formation,  where  the  same  alternations 
are  remarked,  I  very  easily  found  hydraulic  limes  at  different  points  on 

*  When  on  the  subject  of  natursl  KmC'-cement*  and  ci  common  eemeni9f  1  shall  refer 
to  mortars  that  supported,  after  four  mooth%  a  load  almoit  twice  as  graat  as  the  greatest 
inserted  in  the  table. — Author, 

t  In  almoat  all  localities,  Naturs  offers  the  materials  proper  to  form  tbe  different 
elements  of  mortar,  in  abundsoce;  as  will  be  shown  in  the  following  article.— ^fu^A^r. 
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the  limits  of  the  formation,  as  Saint-Menehottld,  Rethel,  and  Yitrj-Ie- 
Franjais. 

In  the  tertiary  formation,  having  noticed  alternations  of  lime  and  clay 
near  Hermonville  (Maine,^  near  Valserj  (Aisne)  in  the  calcareous  beds  con- 
taining cerithioe,  and  lastly,  near  Chateau-Thierry,  in  the  strata  of  silice^ 
ous  limestones,  it  was  easy  to  point  out  the  layers  which  it  was  proper  to 
try,  in  searching  for  hydraulic  lime. 

The  preceding  observation  is  always  true  for  the  beds  of  the  same  for- 
mation; but  it  ceases  to  be  exact  at  the  point  of  passage  of  different  forma- 
tions. The  chalk  formation,  for  example*  is  often  covered  with  the  plastic 
clay  which  belongs  to  the  tertiary:  but  these  two  layers  appertain  to  two  dis- 
tinct formations;  the  first  had  existed  for  a  long  time  before  it  was  covered 
by  the  second;  the  calcareous  matters  not  having  been  produced  simul- 
taneously, the  two  substances  are  simply  juxtaposited,  without  alternation 
or  mixture. 

We  may  conclude,  from  what  precedes,  that  whenever  limestone  is  found 
alternating  with  clays  or  marls,  one  or  several  of  the  layers  will  give  hy- 
draulic lime.  Five  or  six  trials  with  small  specimens  will  suffice  to  show 
which  of  the  layers  should  be  quarried. 

I  will  terminate  what  relates  to  natural  hydraulic  limes  by  stating  the 
process  to  which  I  submitted  some  of  the  limes,  and  the  mortars  into  the 
composition  of  which  they  entered. 

The  experiments  on  the  natural  hydraulic  pastes,  and  on  the  mortars 
made  from  them,  were  conducted  under  the  same  circumstances  as  the  ex- 
periments mentioned  in  tables  LXI  and  LXII,  with  the  artificial  combi- 
nations. 

The  prisms  of  hydraulic  paste  were  1^',^  inch  long  and  1^^  inch  square, 
and  were  placed  on  two  supports  which  were  1-^^  inch  apart. 

The  prisms  of  mortar  were  four  inches  long  and  I^^^  inch  square,  and 
were  placed  on  supports  which  were  two  inches  apart.* 

The  same  stirrup  rested  on  the  prism,  and  had  suspended  from  it  the 
scale  pan,  weighing,  together  with  the  stirrup,  12^^^  lbs. 

The  lime  derived  from  Theil  (Ard^che)  is  the  most  powerfully  hydraulic 
of  any  I  have  met  with:  it  is  obtained  by  burning  a  limestone  of  which 
the  analysis  will  be  found  in  the  fourth  column  of  table  LVII. 

A  prism  of  this  lime  bavins  exactly  the  same  dimensions  as  those  of  the 
hydraulic  pastes  in  table  LXI,  broke  under  a  weight  of  2291b8;  its  resis- 
tance, after  four  months  immersion,  was,  consequently,  double  that  of  a 
brick  of  the  same  dimensions. 

^Knowing  the  resittance  B  of  a  prum  of  matter  having  the  dimensioiw  of  those  of 
the  hydniulic  paste,  it  is  easy  to  determine  tba  resistance  E'  of  a  prism  of  the  same 
substance  having  the  dimensions  of  the  prisms  of  mortar;  by  using  the  formuU  EasR 

— in  which  a  is  the  breadth  of  'the  prism,  b  its  depth,  and  c  the  distance  between  the 

supports. 


For  other  dimensioni  we  have  E'ssB- 


a(*«) 


c 
And  in  substituting  for  a^  b,  e  and  a^  b^,  (/  the  above  values,  we  find 

E'a£3.025  E.  AiTTHom. 
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In  table  LXIV,  I  have  givea  the  results  of  the  proofs  to  which  I  submit- 
ted different  prisms  of  mortars  composed  of  Theil  lime  mixed  with  diOeiv 
ent  quantities  of  sand:  these  mortars  after  one  month  broke  under  a  weight 
varying  from  59lbs.  to  8 libs.  Mortar  composed  of  one  part  of  lime  and 
four  parts  of  sand,  broke  under  a  weight  of  591bs.,  and  that  composed  of 
one  part  of  lime  and  one  and  a  half  part  of  sand,  broke  under  a  weight  of 
81lbs. 

A  prism  of  mortar  composed  of  one  part  of  Theil  lime  and  two  parts  of 
sand,  after  four  months  immersion,  broke  under  the  weight  of  469lb8.;  the 
resistance  of  the  mortar  was,  consequently,  six  times  that  of  the  same  mor- 
tar one  month  old,  and  twice  that  of  a  brick. 

In  the  environs  of  Rine  de  Geir,  are  the  remains  of  a  Roman. aqueduct 
which  convejed  a  part  of  the  waters  of  the  Saint  Etienne  toLjons;  I  ex- 
tracted from  these  ruins  a  piece  of  mortar  which  appeared  to  be  as  hard  as 
stone,  and  cut  it  carefully  to  the  same  dimensions  as  the  prisms  that  had  been 
tried:  the  prism  of  this  mortar  sustamed  a  weight  of  5  IQlbs. ,  only  50lbs.  more 
than  was  borne  by  the  prism  made  of  Theil  lime. 

A  prism  of  mortar  composed  of  one  part  of  lime  from  Vitry  le  Frao^aia, 
and  two  parts  of  sand,  sustained,  after  four  months  immersion,  a  weight 
of  145lbs. 

The  lime  from  Surv  (Loire,)  which  is  jp;enerally  regarded  as  very  hj- 
draulic,  mixed  with  dfouble  its  volume  ofsand,  gave  a  prism  of  mortar 
which,  after  four  months'  immersion,  broke  under  the  weight  of  641bs.  The 
resistance  of  this  mortar  was  therefore  hardly  equal  to  the  seventh  of  that 
of  the  mortar  made  of  Theil  lime.  The  small  resistance  of  the  mortar 
made  of  Sury  lime,  the  hydraulic  (quality  of  which  has  been  long  known* 
resulted  doubtless  from  ^ome  defect  in  the  prism*— perhaps  an  imperceptible 
crack. 

Calcare&ui  Stones  and  Earths  which  afford  Lime^ements. 

Everj  locality  does  not  present  the  alternation  of  limestone  and  clay 
which  facilitates  the  research  for  natural  hydraulic  limes;  and  it  often  hap- 
pens that  there  is  but  one  rock,  and  that,  nearly  homogeneous.  Towards 
the  middle  of  the  chalk  formation  between  Chalons  and  Troyes,  the  chalk 
is  an  almost  pure  calcareous  carbonate,  in  which  we  seek  in  vain  for  a  layer 
sufficiently  argillaceous  to  afford  hydraulic  lime.  The  calcareous  rocks, 
so  abundant  in  the  tertiary  and  secondary,  are  almost  entirely  wantine,  or 
are  only  rarely  found,  in  the  lower  formations.  In  these  formations,  there 
IS  no  room  for  choice;  it  is  necessary  to  use  such  limestone  as  can  be  found, 
and  these  rarely  contain  the  proportion  of  clay  that  will  yield  hydraulic 
lime;  but  it  is  not  rare  to  find,  in  these  localities,  substances  which  will 
give,  by  a  moderate  calcination,  the  lime  cements.  The  greater  part  of  the 
marls  are  of  this  sort,  the  clay  and  the  lime  composing  them  existing  in 
variable  proportions  comprised  within  the  limits  affording  lime  cemenir.  these 
substances  are  very  common  in  France,  and  it  will  be  as  economical  as  ad- 
vantageous, to  give  to  fat  lime  the  required  degree  of  hydraulic  property 
by  mixing  therewith  marls  calcined  and  pulverized. 

When  we  are  at  liberty  to  choose,  the  marls  that  contain  little  or  no 
sand  should  be  preferred,  so  that  the  hydraulic  paste  which  they  assist  in 
forming  may  bear  the  greater  proportion  of  sand,  and  give  a  greater  volume 
of  mortar. 

The  calcination  of  marls  requires  a  degree  of  heat  less  than  that  necessary 
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to  the  calcinatioD  of  limestone:  when  the  fire  is  too  great  thej  vitrify,  and 
form  a  double  silicate  with  hase  of  lime  and  alaminei  when  the  fire  is  less 
ardent,  thej  give  a  compact  substance  of  which  the  fracture  is  slightly  ti- 
treousi  this  matter  is  difficult  to  pulverize,  and  gives  a  nearly  inert  cement; 
when  the  degree  of  heat  is  just  sufficient,  the  fracture  is  dull,  and  the  sub- 
stance is  generally  easy  to  pulverise.  Such  wheels  as  are  used  in  eiten- 
sive  works,  for  making  mortar,  will  suffice  to  this  end.  When  the  degree 
of  heat  is  insufficient,  the  cement  is  mixed  with  earthy  portions  which  im- 
pair its  energy. 

It  is  difficult  to  give  a  general  rule  for  the  calcination  of  marls,  be* 
cause  some  require  a  degree  of  heat  quite  elevated.  To  ascertain,  by  an 
easy  experiment,  the  degree  of  heat  that  each  kind  requires,  the  portion 
may  be  moulded  into  the  form  of  a  cylinder  4-,^  inch  in  lengtli  by  1^'^  inch 
in  diameter,  and  exposed,  one  end  in  a  violent  fire,  and  the  other  on,  or 
near,  the  outside  of  the  fire;  when  the  most  highly  heated  end  has  begun 
to  vitrify,  the  cylinder  may  be  withdrawn  from  the  fire  and  divided  into 
four  parts  according  to  the  apparent  effects  of  the  different  degrees  of  cal- 
cination: by  pulverizing  each,  it  is  easy  to  determine  the  degree  of  cal- 
cination which  gives  the  most  energetic  cements:  to  prevent  the  cylinder 
breaking  in  the  fire  it  is  necessary  to  mould  it  around  a  wire. 

It  is  requisite  that  the  burned  marl  be  pulverized,  before  the  mixture 
with  the  lime;  otherwise,  the  marl  will  absorb  water,  which  will  impair 
the  energy  of  the  powder,  and  prevent  its  intimate  combination  with  the 
lime. 

1  had  occasion  to  trv  several  marls  from  the  Departments  of  Loire,  Ar- 
dennes, Maine  and  Rhone;  they  all  gave  good  results.  Parker's  cement 
(English,^  the  Boulogne  pebbles,  and  the  Saint-Leger  cement,  are  derived 
from  marly  stones  which  contain  about  as  much  clay  as  lime. 

The  Senonches  lime  comes  from  a  marl  containing  more  lime  than  clay: 
all  these  substances  are*  consequently,  so  many  lime  cements, 

I  made  numerous  experiments  with  three  kinds  of  marl  the  analyses  of 
which  are  inserted  in  table  LXVII,  columns  Nos.6,  7  and  8. 

The  first  comes  from  Saint-Just,  department  of  Loire,  the  second  from 
Aubigny  in  the  same  department,  and  the  third  from  the  Rhone  at  Lyons  and 
at  Givors. 

The  marl  of  Saint-Just  contains  only  36  parts  of  lime  united  with 
41  parts  of  clay;  this  marl,  calcined  and  pulverized,  gives  a  very  energetic 
lime  cement. 

The  5th  and  6th  experiments  of  table  LXIII,  prove  that  8  and  7  parts  of 
powdered  marl  united  with  2  and  3  parts  of  lime,  gave  a  hydraulic  paste 
which,  hardly  two  months  old,  sustained  the  weight  of  361  and  312lbs. 

The  experiments  27,  28,  and  29  of  table  LXIV,  show  that  mortars  four 
months  old,  composed  of  a  hydraulic  paste,  half  of  which  was  made  up  of 
powdered  marl  from  Saint-Just,  mixed  with  twice  its  volume  of  sand, 
broke  under  the  weight  of  92lbs.  The  want  of  resistance  in  these  mortars 
arises  from  the  excess  of  sand.  The  Aubigny  marl  contains  only  twenty- 
five  parts  of  lime  to  fifty-6ve  parts  ot  claj:  this  marl,  calcined  and  pul- 
verized, affords  a  lime-cement  of  moderate  energy. 

Experiments  Nos.  11,  12,  13  and  14  of  table  LXIII  show: 

1st.  That  a  prism  of  the  powder,  after  four  months  immersion,  broke 
under  the  weight  of  154lbs. 

2nd.  That  a  prism  of  9  parts  of  this  powder,  mixed  with  one  part  of 
fat  lime  broke  under  the  weight  of  Hllbs. 
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Srd.  That  prisms  of  8  and  7  PActs  of  the  powder,  mixed  with  2  and  5 
parts  of  fat  lime  supported  only  66  and  44lbs  respectively. 

The  resistances  of  the  prisms  of  mortar  composed  of  powdered  Aobigny 
marl,  fat  lime  and  sand,  present  much  fewer  irregularities  than  the  prisms 
of  paste. 

Experiment  No.  31  of  table  LXIV,  shows  that  a  prism  of  mortar  made 
of  one  part  of  the  powder  and  two  parts  of  sand,  immersed  for  four  months, 
broke  under  a  weight  of  351  bs.;  while  experiment  No.  34  proves  that  a 
prism  of  mortar  composed  of  4  parts  of  fat  lime  united  to  6  parts  of  the 
powdered  marl  and  20  parts  of  sand,  did  not  break  till  the  load  amounted 
to  ir4lb8. 

The  slight  resistance  of  prism  No.  31  results,  evidently,  from  the  excess 
of  sand  mixed  with  a  powder  whereof  more  than  half  already  performed 
the  office  ot  sand,  so  that  the  prism  contained  hardly  ^  of  powder  suscepti- 
ble of  conversion  into  lime. 

The  Givors  marl  contains  only  24  parts  of  lime  united  with  o5  parts  of 
clay,  but,  after  burning,  it  fs  easier  to  pulverise  than  the  marl  .of  Aubig- 
ny,  and  gives  a  more  energetic  powder. 

Experiment  No.  3  of  table  LXHI,  shows  that  a  prism  of  this  pow- 
der made  into  paste,  after  two  months  immersion,  supported  222lbs. 

Experiment  No.  4  shows  that  another  prism,  of  which  the  paste  was  com- 
posed of  4  parts  of  fat  lime  united  to  6  parts  of  the  powder,  broke  with 
the  weight  of  1651bs. 

JBxperiment  No.  26  of  table  LXIV,  shows  that  a  prism  of  mortar,  one 
month  old,  composed  of  1  part  of  powdered  marl  and  three  parts  of  sand, 
broke  with  the  load  of  37lbs. 

Experiment  No.  13  shows  that  a  mortar  composed  of  1  part  of  the  marl 
in  powder  and  2  parts  of  sand,  broke  under  the  weight  of  51  lbs.,  while 
experiment  No.  23  shows  that  a  mortar  composed  of  two  parts  of  powdered 
marl  and  1  part  of  sand,  sustained  the  load  of  224lb8.  Sand  mixed  with 
pastes  made  of  powdered  marl  reduces  their  resistance,  therefore,  very 
much:  this  effect  is  less  sensible  with  hydraulic  pastes  composed  of  fat 
lime  and  powdered  marl,  as  seems  to  be  proved  by  experiments  No.  14, 
15,  16,  17,  18, 19,  20,  21  and  22. 

According  to  experiment  No  22  of  table  LXIV,  a  mortar  composed  of  1 
part  of  fat  lime,  1  part  of  powdered  marl  and  2.40  of  sand,  broke  with 
the  load  of  I34lbs. 

According  to  experiment  No.  20,  a  mortar  composed  of  I  part  of  fat 
lime,  1  part  of  powdered  marl,  and  2.50  of  sand,  broke  with  the  load  of 
I36tbs. 

And  according  to  experiment  No.  18,  a  mortar  composed  of  1  part  of 
lime,  1  part  of  powdered  marl,  and  1.60  of  sand,  broke  with  the  load  of 
I39ibs. 

These  mortars  being  hardly  a  month  old,  the  trials  do  not  show  sufficient- 
ly the  influence  of  lime:  I  wished  that  more  time  should  elapse,  but  beior 
called  away  by  particular  circumstances,  I  preferred  shortening  the  period 
to  leaving  out  these  trials. 

Earths  which  voill  afford  Hydraulic  Cements. 

The  substances  that  I  have  designated  hydraulic  cements^  and  which  are 
composed  of  7,  8,  and  9  parts  of  clay,  respectively  mixed  with  3,  2  and  1 
parts  of  lime,  are  true  artificial  puzi^lanas;  for  analysis  has  shown  that  na- 
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tnral  pozzolanas  contain  aboot  -^  of  lime  combined  with  silex  and  alumine. 
Tlie  greater  part  of  argillaceoos  earths,  and  marls,  effervescing  with  acids, 
and  containing  less  than  40  per  cent,  of  lime,  may,  when  they  do  not  con- 
tain too  much  sand,  cive  by  calcination  and  pulverization,,  natural  hydrau- 
lic cements,  susceptible  of  hardening  under  water.  Each  of  these  cements 
without  any  addition  of  lime,  may,  on  being  mixed  with  a  quantity  of  sand 
equal  to  its  volume,  constitute  a  hydraulic  mortar,  but  this  mortar  is  much 
too  meagre  to  be  employed  in  masonry. 

The  yellow  and  white  marls,  which  are  very  common  in  Champagne, 
give  good  hydraulic  cements:  i  have  found  some  of  this  kind  on  the  little 
hills  west  of  the  town  of  Rethel;  I  have  also  encountered  it  at  other  points 
in  the  valleys  of  the  Aisne  and  of  the  Maine.  These  earths  mixed  with  a 
certain  quantity  of  sand,  serve  to  make  bricks  which  are  very  light  after 
being  burned.  When  these  bricks  have  not  been  exposed  to  a  fire  of  such 
intensity  as  to  cause  a  beginning  of  vitrification,  they  acquire  great  hard- 
ness under  water:  several  millions  of  these  bricks  were  made  under  my  in- 
spection, and  used  in  the  works  of  the  canal  of  Ardennes.  When  the 
substance  of  the  brick  is  vitrified,  mortar  adheres  to  it  but  feebly.  To  form 
good  masses  pf  masonry,  bricks  of  which  the  substance  is  not  vitrified  and 
which  have  preserved  the  red  colour,  should  be  preferred;  these  are,  in  fact, 
unpulverized  cement,  having  much  affinity  for  lime,  and  to  which  mortars 
adhere  strongly. 

CiSay,  or  argiUaeeous  earth~^Common  Omen/L— All  clays,  or  argillaceous 
earth,  not  calcareous,  burned  more  or  less  and  pulverized,  afford  common 
cement.  The  cement  commonly  used  is  made  from  fragments  of  bricks  or 
tiles.  When  the  argillaceous  earths  of  which  cements  are  to  be  made,  are 
exposed  to  a  high  degree  of  heat,  they  begin  to  melt  and  become  fntty;  in 
this  state  the  pulverization  becomes  difficult,  and  the  cement  they  afford 
is  inert,  and  but  little  different  from  sand. 

Of  all  the  common  cements  that  I  had  occasion  to  try,  the  most  ener- 
getic was  derived  from  the  clay  of  B^douan,  in  the  department  of  Arddche; 
the  results  of  the  analysis  of  this  clay,  are  to  be  found  in  the  third  column 
of  table  LVil. 

Experiment  No.  15  of  table  No.  LXIII  shows  that  a  prism  of  hydraulic 
paste,  composed  of  2  parts  of  lime  and  5  parts  of  cement,  after  four  months 
immersion,  broke  under  a  weight  of  759  lbs.:  an  equal  prism  of  Theil  hy- 
draulic lime,  the  best  that  I  know,  supported  only  229  lbs. 

Experiment  No.  50  of  table  No.  LXIV  shows  that  a  mortar  composed 
of  1  part  of  the  above  hydraulic  paste  and  1  part  of  sand,  after  four  months 
immersion,  broke  under  a  weight  of  733  lbs. 

Mortar  composed  of  1  part  of  Theil  lime  and  2  parts  of  sand,  broke  with 
a  load  of  469  lbs.;  an  equal  prism  of  mortar  obtained  from  a  Roman  aque- 
duct, about  sixteen  centuries  old,  broke  under  a  load  of  519  lbs. 

These  experiments  prove  that  the  hydraulic  pastes  and  mortars  which 
acquire  in  a  short  time  the  greatest  strength,  are  those  which  are  composed 
of  a  cement  analogous  to  that  furnished  by  the  B^douan  clay. 

I  concluded  the  experiments  on  common  cements  by  seeking  to  ascertain 
whether  iron  would  augment  the  energy  of  the  clay:  to  this  end  I  mixed 
with  clay  different  proportions  of  a  ferruginous  mineral  (carbonate  of  iron 
mixed  with  carbonate  of  lime)  and  I  pulverized  the  whole  after  burning. 

The  experiments  from  No.  17  to  No.  25  in  table  LXllI,  show  the  resis- 
tances of  the  hydraulic  pastes  made  of  clay-cements  and  the  mineral:  ex- 
periments from  No.  41  to  49  of  table  No.  LXIV,  show  the  resistances  of 
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the  mortars  composed  of  this  paste.  It  results  from  these  two  series  of  ex- 
periments that  the  mineral  does  not  augment  the  energy  of  the  cement*  and 
that  it  even  diminishes  it,  when  the  claj  contains  more  than  two-thirds  of 
the  substance. 


Article  xxii. — Summary  and  Cancluaum. 

From  all  that  precedes,  it  results,  that  in  going  over  the  combinations 
that  ma^  be  obtained  bj  mixing  claj  not  calcareous,  and  fat  lime,  in  various 
proportions,  we  get,  first,  hydraulic  lime^  which  contains  as  high  as  }  of  clay; 
the  combinations  above  this,  containing  from  ^  to  |  of  clay,  possess  at  the 
same  time  the  property  of  lime  and  of  cement,  and  for  this  reason  i  have 
designated  them  as  lime  cements;  lastly,  the  higher  combinations,  containing 
from.  1^  to  ^  of  clay,  may  have  applied  especially  to  them,  the  name  of 
hydraulic  cement^  because  of  their  being  susceptible  of  forming  hydraulic 
mortars,  alone,  or  with  the  addition  of  a  small  quantity  of  lime. 

Hydraulic  lime. — The  properties  of  hydraulic  lime  being  well  known,  I 
have  no  further  occupied  myself  therewith  than  was  necessary  to  complete 
the  general  examination  of  the  combinations  of  lime  and  clay,  and  to  pre- 
sent some  observations  on  the  superposition  of  those  calcareous  rocks  that 
contain  the  quantity  of  clay  necessary  to  produce  natural  hydraulic  limes. 

Lime  cements. — The  combinations  that  I  have  called  lime-cements  having 
been  but  little  examined  hitherto,  I  have  given  to  the  study  of  their  differ- 
ent properties,  particular  care.  These  combinations  burned,  pulverized, 
made  into  paste  and  immersed,  harden  under  water  very  promptly;  mixed 
with  an  equal  volume  of  sand,  or  even  with  a  double  volume,  they  give  a 
very  good  hydraulic  mortar;  mixed  with  fat  lime  at  the  moment  of  slaking, 
they  give  to  this  lime  a  hydraulic  power  depending  on  the  proportions  of 
the  mixture:  2  parts  ot  lime  cement  make  3  parts  of  fat  lime  very  hydraulic; 
a  still  smaller  quantity  of /tme-cemen/  might  suffice,  and  but  rarely  would 
more  be  necessary;  unless  it  were  thought  proper  to  give  to  the  paste  a  hy- 
draulic energy  superior  to  that  of  the  best  limes. 

Very  argillaceous  limestones,  and  the  greater  part  of  the  marls,  which 
are  very  common  in  France,  give,  by  moderate  burning,  natural  lime-cements; 
we  may  therefore  give  to  fat  lime,  a  suitable  degree  of  hydraulic  energy,  by 
mixing  with  it  certain  quantities  of  burnt  and  pulverized  marl;  the  pro- 
portions should  vary  with  the  energy  of  the  particular  kind  of  pulverized 
marl  at  command;  but  it  will  be  rarely  necessary  to  exceed  the  proportion 
of  two  parts  of  powdered  marl  to  three  parts  of  fat  lime. 

At  Lyons,  and  on  the  canal  of  Givors,  use  is  made,  for  works  under 
water,  of  the  eminently  hydraulic  lime  of  Theil;  but  the  marls  found  near 
these  localities,  of  which  1  have  ascertained  the  properties,  might,  oh  being 
mixed  with  fat  lime»  be  si^bstituted  advantageously  ror  Theil  lime,  of  which 
the  cubic  metre  (35.34  cubic  feet)  costs  £8  55.  Half  of  fat  lime  at  £3.04, 
and  half  of  powdered  marl  at  ^1.90,  will  give  a  very  hydraulic  paste,  of 
which  the  cubic  metre  will  cost  only  S2.4r:  the  economy  that  will  result 
from  the  use  of  this  paste  will  be  very  sensible  in  the  prolongation  of  the 
canal  of  Givors,  of  which  the  works  will  consume  10,000  cubic  metres  of 
the  Theil  Jime. 

In  those  localities  where  fuel  is  dear,  and  where  there  is  not  a  supply  of 
either  natural  hydraulic  lime,  or  of  marl  susceptible  of  affording  a  /tme- 
cement^  it  will  be  better  to  use  an  artificial  lime  cement^  than  an  artificial 
hydraulic  lime;  in  fact,  in  a  quantity  of  hydraulic  lime  obtained  by  mix- 
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ture  of  fat  Hroe  and  Umt-cemenU  the  last  substance  forming,  at  most,  the 
half  of  the  total  volume,  its  use  will  reduce,  in  this  ratio,  the  cost  of  burn- 
ing, and  of  fabrication;  on  the  other  hand,  fat  lime  and  lime<tmtnt8  will  be 
more  easy  to  preserve  than  hjdraulic  lime;  and  there  will  be,  moreover,  the 
advantage  of  varying  the  degree  of  hydraulic  energy,  and  of  retarding  the 
conversion  of  fat  lime  into  hydraulic  lime  until  the  moment  it  is  to  be  ap- 
plied. 

Hydraulic  cement. — The  combinations  to  which  I  propose  affixing  the 
name  of  hydraulic  cemenU  possess  the  property  of  giving,  either  alone,  or 
mixed  with  an  equal  volume  of  sand,  an  hydraulic  mortar  more  or  less 
meagre.  These  cements  united  with  fat  lime,  form  pastes  which  harden 
under  water,  within  the  space  of  fifteen  days.  1  part  ot  cement  suffices  to 
render  2  parts  of  fat  lime  hydraulic. 

The  greater  part  of  argillaceous  and  calcareous  earths— very  common 
€very  where — are  proper  to  afford  hydraulic  cements,  by  burning  and  pul- 
verization: the  burning  should  be  moderated,  to  prevent  the  matter  from 
becoming  fritty  and  inert. 

When  these  argillaceous  or  calcareous  earths  contain  a  certain  quantity 
of  sand,  they  serve  to  make  bricks,  which  are  true  hydraulic  cements  not 
pulverized;  these  bricks  are  very  light  after  burning,  and  appear  to  want 
strength  unless  they  have  sustained  a  commencement  of  vitrification;  but 
they  adhere  strongly  to  mortars,  and  when  they  are  used  under  water,  they 
soon  acquire  all  requisite  hardness;  if,  during  the  burning,  these  bricks  are 
highly  heated,  they  become  fritty,  often  without  changing  form;  but,  in  this 
state,  they  adhere  but  slightly  to  mortars,  the  cement  of  which  they  are 
composed  having  then  become  completely  inert. 

At  the  canal  of  Ardennes  I  had  occasion  to  apply  a  portion  of  the  preced- 
ing observations;  because  for  the  works  of  that  parfof  the  canal  which  lies 
in  the  valley  of  the  Aisne  there  were  no  other  materials  than  the  argil lo-cal- 
<:areous  earth  covering  the  bottom  of  the  valley,  and  the  tender,  chalky 
rocks  that  formed  the  slopes,  together  with  earth  and  stones  as  tender  as 
the  chalk. 

Different  trials  made  on  a  small  scale  showed  me,  however,  that,  with 
care,  bricks  might  be  made  of  the  earth  from  the  valley:  other  trials  brought 
to  light,  in  the  gray  or  chlorite  chalk,  strata  affording  hydraulic  lime,  so 
that  in  the  course  of  the  years  1826, 1827  and  1828,  locks  and  other  works 
were  built  with  bricks  made  of  the  earth  of  the  valley,  hydraulic  lime  from 
the  chalk,  and  masses  of  chalk,  laid  behind  the  facings  ot  bricks. 

Even  in  a  chalky  region,  where  no  other  materials  of  construction  can 
be  found  than  chalk,  marls,  and  argillo-calcareous  earths,  and  where,  for 
this  reason,  the  greater  number  of  buildings  are  of  wood,  we  may,  therefore, 
erect  works  as  solid  as  elsewhere. 

Common  cements, — As  to  common  cements^  I  will  limit  myself  to  saying 
that  they  are  the  more  energetic  as  they  are  derived  from  clays  the  more 
refractory:  I  will  say  further,  that  it  appears  evident  to  me,  the  resulting 
hydraulic  pastes  and  mortars  afford  more  resistance  than  the  analogous 
mortars  composed  of  hydraulic  lime. 

Lastly,  I  will  deduce  from  the  second  portion  of  the  facts  reported  by 
me,  that  in  every  locality  where  limestones,  marls,  or  argillo-calcareous 
earths  are  to  be  found,  hydraulic  pastes  and  hydraulic  mortars  may  be  ob- 
tained at  small  expense;  and  that  the  resistances  of  one  and  the  other  may 
be  caused  to  vary  from  44  lbs.  to  759  lbs.  for  prisms  2  inches  long  by  1  ^ 
inch  square. 
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Sttch  ire  the  obsenrations  I  have  bad  occasion  to  make:  I  know  they  are 
▼erjT  incomplete,  and  that  enough  has  not  been  done  to  show  the  influence 
of  time  on  the  resiatance  of  pastes  and  hydraulic  mortars:  bnt  if  the  results 
at  which  I  have  arrived  are  deemed  worthy  of  the  attention  of  constructors, 
I  shall  have  attained  the  object,  I  proposed  to  myself. 

Table  No.  LVII. 

Analyses  of  several  natural  combinations  of  lime  and  clay,  susceptible 
of  giving  after  burning,  hydraulic  pastes,  either  alone  or  mixed  with  fat 
lime. 
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Table  LXIII. 

Resistance  to  rupture  of  prisms  of  paste  of  various  natural  hydraulic  sub- 
stances. 


1 

Nature  of  the  hydnuUc  paste. 

M 

5c 

1 

IS 

o 

' 

ill 

II 

It 

£ 

£s 

ftg 

^^ 

lbs. 

1 

Tbeiirime 

4  mo. 

1 

0 

228 

2 

Pouilly  cement 

do. 

0 

1 

431 

S 

GiTors*  marl  alone 

2  mo. 

0 

1 

222 

4 

do.         and  fat  lime 

do. 

4 

6 

165 

5 

St.  Just  marl,  and  f«t  lime 

do. 

2 

8 

361 

6 

do.        .           . 

do. 

3 

7 

312 

7 

do.               .               . 

do. 

6 

4 

167 

8 

do.        . 

do. 

7 

3 

132 

9 

do.             .               .               . 

do. 

8 

2 

88 

10 

do.     . 

do. 

9 

1 

77 

11 

Aubi^y  marl,  alone 

4  mo. 

0 

1 

154 

12 

do.        and  fat  lime 

do. 

1 

9 

141 

13 

do.            .            . 

do.  • 

2 

8 

66 

14 

do.                  .                .               . 

do. 

8 

7 

44 

15 

Cement  from  B^ouan  clay  and  fat  lime  . 

do. 

2 

5 

759 

16 

Prism  of  burnt  earth 

Clay  cements  and  a  ferruginous  cement  burnt 
together  and  puWerized. 

do. 

194 

vr 

9  of  clay  and  1  of  the  minerals 

3  mo. 

2 

5 

209 

18 

8        do.        2               do. 

do. 

2 

5 

218 

19 

7        do.        3               do. 

do. 

2 

5 

308 

20 

6        do.        4                do. 

do. 

3 

5 

114 

21 

5        do.        5                do. 

do. 

2 

5 

216 

32 

4        do.        6                do.        . 

do. 

2 

5 

273 

83 

3        do.        7               do.            . 

do. 

2 

5 

224 

24 

2        do.        8               do. 

do. 

2 

5 

136 

35 

1        do.        1               do.        , 

do. 

2 

5 

112 

Table  LXIV. 
Resistance  to  rupture  of  prisms  of  different  mortars— 'made  with  natural 
hydraulic  pastes. 


m 

Ss 

• 

^ 

§ 

•g 

1 

s 

1 

Nature  of  Uie  hjdrattUc  paate  used  In  making  this 
laortar. 

1? 

It! 

1^ 

£1 

ii 

1 

h 

is 

II 

ft 

Hydraulic  Limes. 

lbs. 

1 

Lime  from  Chanay  near  Maoon 

4  mo. 

0 

2.00 

39.6 

2 

do.                   Sury  (Loire) 

do. 

0 

2.00 

66.0 

3 

do.                  Theil  (Ardiche)       . 

do. 

0 

3.00 

469.0 

4 

do. 

1  mo. 

0 

1.00 

75.0' 

5 

do. 

do. 

0 

1.50 

81.0 

€ 

do. 

do. 

0 

3.00 

66.0 
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i 

1 

1 

s 

NatoM  of  ibe  hydnaUc  puto  oied  In  miikiiig  the  mortar. 

li 

si 

v3  ® 

II 

fi 

! 

if 

so 

If 
3** 

1 

o  a 

F 

|i 

« 

r 

Hydraulic  limes. 

lbs. 

7  jLiroe  from  Thell  (Arddche) 

1  mo. 

1 

0 

2.50 

68.2 

8 

do. 

do. 

1 

0 

3.00 

66.0 

9 

do.           •      . 

do. 

1 

0 

3.50 

63.8 

10 

do. 

do. 

1 

0 

4.00 

69.4 

H 

SainULeger  cement,  near  Chilooa-aur-Sadne 

4  mo. 

0 

1 

2.00 

160.6 

12 

Pouiliy  cement            .                . 

do. 

0 

1 

2.00 

297.0 

13 

Marl  from  Girors,  alone 

1  mo. 

0 

1 

2.00 

50.6 

14 

do.           and  fat  lime 

do. 

1 

.  1 

8.00 

88.0 

15 

do. 

do. 

1 

1 

1.00 

105.6 

16 

do.        . 

do. 

1 

1 

1.20 

101.2 

\7 

do. 

do. 

1 

1. 

1.40 

121.0 

18 

do. 

do. 

1 

1 

1.60 

138.6 

19 

do. 

do. 

1 

1 

1-80 

107.8 

20 

do. 

do. 

1 

1 

2.00 

136.4 

21 

do. 

do. 

1 

1 

2.20 

118.8 

22 

do.        . 

do. 

1 

1 

2.40 

134.2 

23 

Marl  from  Girors,  alone 

do. 

0 

2 

1.00 

224.4 

24 

do. 

do. 

0 

3 

2.00 

94.6 

25 

do.         . 

do. 

0 

6 

5.00 

44.0 

26 

do. 

do. 

0 

1 

3.00 

37.4 

27 

Marl  from  St.  Just,'  and  fat  lime 

4  mo. 

4 

6 

20.00 

143.0 

28 

do. 

do. 

5 

5 

20.00 

92.4 

29 

do.        , 

do. 

6 

4 

20.00 

77.0 

30 

Marl  from  Aubigny,  alone. 

do. 

0 

1 

2.00 

36.2 

31 

do.           and  &t  lime 

do. 

1 

9 

20.00 

70.4 

32 

do. 

do. 

2 

8 

20.00 

74  8 

33 

do.        .               •           • 

do. 

3 

7 

20.00 

125.4 

34 

do. 

do. 

4 

6 

20.00 

173.8 

35 

do.        . 

do. 

5 

5 

20.00 

94.6 

36 

do. 

do. 

6 

4 

20.00 

70.4 

37 

do.        . 

do. 

7 

3 

20.00 

101.2 

38 

do.               .               .         . 

do. 

8 

2 

20.00 

.37.4 

39 

do.        • 

do. 

9 

1 

20.00 

52.8 

40 

do. 
Lime  cements  and  clay  cemenU  mixed  with 
the  femi{?inou8  mineraL 

do. 

5 

5 

15.00 

121.0 

41 

9  of  cUy  and  1  of  the  mineral 

do. 

10 

14.00 

583.0 

42 

8        do.        2               do.    . 

do. 

10 

14.00 

294.8 

43 

7        do.        3                do.            . 

do. 

10 

14.00 

242.0 

44 

6        do.        4       .        do. 

do. 

10 

14.00 

134.0 

45 

5        do.        5                do.         . 

do. 

10 

14.00 

224.4 

46 

4        do.        6                do. 

do. 

10 

14.00 

319.0 

47 

3        do.        7               do.        . 

do. 

10 

14.00 

146.2 

48 

2        do.        8               do. 

do. 

10 

14.00 

127.6 

49 

1        d6.        9               do.        . 

do. 

10 

14.00 

105.6 

50 

Pat  lime  and  Bedoaan  clay 

do. 

10 

14.00 

732.6 

51 

Lime  and  clay  from  Rive-de-Geir           • 

do. 

10 

14.00 

642.4 

52 

Mortar  from  a  Roman  aqueduct        .     . 

18cen. 

519.2 

53 

Prism  of  burnt  earth 

293.8 

(to  be  CONTlNinED.) 
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rom  THB   JOUIVAL  OV  THl  VRAVKLDT  IVITITVTI. 

New  mode  of  obtaining  MetaUie  Osmium.     Br  PRorsssoR  Ellet. 

The  residue  of  the  ore  of  Platinam  after  the  action  of  the  nitro-mnri- 
atic  acid,  aod  which  consists  priocipallj  of  osmiain  and  iridiniD  h  to  be  inti* 
matelj  mixed  with  ao  equal  weight  of  chlorate  of  potassa,  and  the  mass  in- 
trodaced  into  a  green  glass  retort.  On  the  application  of  a  beat  approach- 
ing to  redness,  the  mass  becomes  suddenly  ignited  and  a  torrent  of  mixed 
oxide  of  osmium  and  free  oxygen  passes  over.  If  the  nedk  of  the  retort 
be  inserted  in  a  deep  vessel  of  strong  liquid  ammonia,  an  osmiate  of  ammo- 
nia is  formed  and  remains  in  solution,  while  the  excess  of  oxygen  escapes  in 
bubbles.  The.solotion  of  osmiate  of  ammonia  by  careful  evaporation  yields 
an  imperfectly  crystallized  mass  of  prisms  of  a  brown  colour.  These  are 
to  be  introduced  into  a  glass  tube  closed  at  one  extremity  and  exposed  in 
the  flame  of  a  spirit  lamp,  to  a  temperature  of  400<»  to  500*  Fahr.  The 
mouth  of  the  tube  should  be  closed  by  the  thumb.  Decomposition  ensues, 
the  hydrogen  of  the  ammonia  decomposing  the  oxide,  with  the  evolution 
of  aqueous  vapour  aod  nitrogen  gas,  which  is  instantaneous,  and  is  remark- 
ed by  a  seni>il)le  pressure  on  the  thumb.  The  residual  solid  contents  of 
the  tube  will-  be  pure  metallic  osmium — in  the  form  of  a  black  powder. 

If  it  be  desired  to  exhibit  the  metallic  lustre  of  the  osmium,  we  may  in- 
troduce a  portion  of  the  ammoniacal  osmiate  into  a  very  small  retort,  pour 
upon  it  an  excels  of  sulphuric  acid — and  apply  a  moderate  heat.  Osmic 
acid  will  be  volatized.  If  now  a  stream  of  hydrogen  gas  be  introduced 
into  the  neck  of  the  retort,  so  as  to  blend  with  the  osmic  acid  vapors,  and 
the  neck  be  heated  to  redness  by  means  of  a  Cooper's  lamp,  reduction  take» 
place,  and  a  crust  of  metallic  osmium,  having  the  lustre  and  brilliancy  ofsitex, 
lines  the  tubes 

South  Carolina  College^  Columbia,  S.  C.  May  7th,  1838. 


roa  THX  jouavAL  of  thsfraitklik  isstxtutx. 

The  following  remarks^  on  a  subject  recent^  discussed  in  the  Journal,  are 

offered  for  insertion,  by  Troohilia. 

The  method  by  which  some  writers  explain  the  properties  of  the  pulley, 
regarding  it  as  a  lever  of  the  first  or  second  order,  and  which  has  been  in- 
sisted on,  in  a  late  number  of  the  '^Journal,"  will  appear  upon  a  slight  ex- 
amination, to  be  unfounded,  and  to  lead  to  false  results. 

The  method  in  question  is  unfounded,  because,  it  supposes  a  power  ap- 
plied, where,  a^iide  from  the  consideration  of  friction,  none  exists.  A  rope 
moving  in  the  groove  of  a  pulley  exerts  no  tendency  to  turn  it  on  its  axis, 
except  what  arises  from  friction, — the  very  defect  of  the  instrument  which 
the  pulley,  properly  so  called,  is  intended  to  obviate.  The  mistaken  no- 
tion that  the  pulley,  like  the  wheel  and  axle,  is  only  a  modification  of  the 
lever,  has  evidently  arisen  from  the  fact  that  the  pulley  actually  turns,  and 
that  one  extremity  of  its  horizontal  diameter  does,  in  the  movable  pulley,  for 
an  infinitely  small  portion  of  tiiiiie,  move  through  twice  the  space  passed 
oyer  by  the  weight  attached  to  the  centre,  while  the  other  extremity  of  the 
diameter  remains  for  an  instant  stationary;  indeed,  inasmuch  as  the  pulley 
turns  on  its  axis,  it  is  a  lever,  but  the  power  applied  to  it,  is  not  that  which 
riiaes  the  weight,  but  only  that  portion  of  it  which  is  lost  in  consequence 
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of  fKctimi;  ami  sioce  the  theoretical  coniideratioD  of  a  mechanical  power 
•hoQld  have  no  reference  to  friction,  it  is  plain  that  the  idea  of  a  4eTer 
should  be  eicloded  from  our  reasoning  upon  the  puilej. 

Let  ns  suppose  a  pnUev  to  be  so  constructed  that  its  centra  of  aravitj 
shall  be  at  C;  A,  C,  being  supposed  half  of  B,  C, 
anci  let  C,  be  the  centre  of  motion  of  the  pullejy-— 
then,  if  the  lever  principle  is  applicable,  a  weight 
W,  of  two  pounds,  and  a  power  P,  of  one  pound 
should  be  in  equilibrium:  but  the  fact  evidently  is 
that  W,  would  descend  in  consequence  of  the  excess 
of  its  gravity  over  that  of  P.  Disregarding  the 
weight  of  the  string,  the  centre  of  gravitj  of  the 
system  composed  of  the  pulley,  the  power  and  the 
^p  weight  would  evidently  be  in  the  vertical  line  drawn 
through  Cy  and  this  being  the  case,  there  would  be 
no  tendency  in  the  pulley  to  cliange  its  position  during  the  descent  of  W, 
except  so  far  as  it  would  be  aifected  by  friction;— 4ndeed  any  motion  of  the 
pulley  must  necessarily  throw  the  common  centre  of  eravityof  the  weight 
and  power  out  of  the  perpendicular  line  in  which  it  will  descend  if  the  pul- 
ley remain  stationary. 

I  have  confined  my  remarks  to  the  fixed  pulley  for  the  sake  of  simplici- 
ty, but  the  same  objections  to  the  assumption  of  the  lever  principle^  will 
apply  in  whatever  form  the  pulley  may  be  used. 


Mechanics^  Resrister. 


LIST  OF  AMBRICAJT   PATENTS  WHICH  IS8USD  IIT   AUGUST,  1837. 

With  Remarks  and  Exemplificaiunia  by  the  Editor. 


235.  For  a  machine  for  Spreading  Adhesive  and  other  Plasters;B. 
Morison,  Milton,  Northumberland  county,  Pennsylvania,  August  8. 

A  metallic  trough  is  made,  which  has  two  sides  sloping  towards  each 
other  at  bottom,  hot  they  do  not  meet,  the  bottom  being  open  for  the  length 
of  the  trough.  This  trough  fits  on  to  a  metal  roller,  which  oMiy  be  abo^t  five 
inches  m  diameter;  below  this  there  is  a  wooden  roller  upon  which  the  cloth 
to  be  spread  is  wound«  The  outer  end  of  this  cloth  is  to  be  passed  between  the 
metal  roller  and  the  trough,  which  are  secured  at  such  distance  apart  as  to 
allow  for  It,  and  for  the  thickness  to  be  given  to  the  plaster;  this  latter  is  to 
be  brought  to  a  semi-fiuid  state  by  heat,  and  poured  into  the  trough.  It  is 
then  drawn  out  by  an  as9i8taQt,  whilst  another  turns  a  winch  upon  the  axis 
of  the  metal  roller,  to  cause  the  cloth  to  pai*s  readily  through;  this  unwinds 
the  cloth  from  the  wooden  roller,  which  is  kept  from  too  free  a  motion  by 
corks  bearing  ngainst  its  gudgeons.  The  claims  made  include  the  general 
structure  of  the  machine  as  described. 


236.  For  an  improvement  in  the  Rotary  Steam  Engine;  Asbur  Mil- 
ler, Lockport,  Niagara  county,  New  fork,  August  8. 

The  nature  of  the  invention,  we  are  told,  ^^consists  In  a  revolving  piston, 
and  in  applying  the  steam  thereto  by  means  of  a  side  pipe,  eccentric,  or 
cam,  and  shifting  or  slide  valve,  as  ordinarily  applied  to  a  reciprocating  en- 
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gine,  thereby  giving  the  piston  a  perfect  rotary  motion;  whieh  may  be  con- 
strocted  od  the  high  or  low  presatire  principle."  The  patentee  says  that 
his  engine  *^will  be  recommended  by  its  simplicity.  It  will  require  less  ma- 
chinery than  engin^8  now  in  ase,  and  thus  avoid  much  friction.  And  the  in- 
ventor believes  it  will  give  more  power  with  the  same  quantity  of  steam  than 
any  engine  now  in  use.  Another  advantage  gained  over  the  common  reci- 
procating engine  is  the  continued,  constant,  and  equal,  pressure  of  the  steam 
upon  the  piston  in  one  direction,  thus  avoiding  those  dead  points  at  which, 
in  the  common  reciprocating  engine,  foreign  aid  is  required  to  start  it."  The 
claim  is  to  *4be  combination  of  the  shifting  or  slide  valve  with  the  rotary 
piston,  as  in  the  above  specification," 

This  engine  is,  in  general,  the  counterpart  of  some  which  have  long  been 
in  the  field,  or  rather  on  the  shelf.  The  revolving  piston  has  nothing  new 
in  it,  but  in  the  side  pipes  and  slide  valve  there  may,  and  it  is  believed  there 
is,  novelty,  but  unaccompanied  by  any  thing  tending  to  remove  the  faults 
which  have  consigned  a  host  of  rotary  engines  to  oblivion.  The  slide  valve* 
on  the  top  of  the  engine,  is  to  admit  steam  alternately  into  two  hinged  valves, 
placed  opposite  to  each  other;  but  what  better  effect  this  is  to  produce  on 
the  revolving  piston  we  cannot  perceive.  The  slide  valve  and  its  appur- 
tenances do  not,  certainly,  simplify  the  arrangement,  and  ought  therefore  to 
produce  some  substantial  benefit.  Should  a  condenser  be  added  to  work  it 
on  the  low  pressure  principle,  there  would  be  another  source  of  coroplezity, 
but  scarcely  of  utility.  Without  hoping  that  there  will,  we  are  not  prepar- 
ed so  say  that  there  will  not,  be  discovered  a  rotary  engine  of  moderate 
power,  and  equally  economical  and  durable  with  the  reciprocating;  but  we 
have  no  hope  that  the  one  before  us  will  take  this  station. 

237.  For  an  improved  mode  of  •Applying  Warm  Mr  to  Fires;  John 
Silsbe,  Tyrone,  Steuben  county,  New  York,  August  6. 

Whether  this  contrivance  is  for  forge  backs,  for  common  fires,  or  for  fires 
of  all  descriptions,  we  are  not  told.  It  appears,  however,  that  there  is  to 
be  a  metal  box,  cast-iron  we  suppose,  into  which  the  air  is  to  pass  through  a 
hole  in  the  back  plate,  whether  by  blowing,  or  spontaneously,  we  know  not. 
In  the  front  plate  there  is  to  he  a  longitudinal  opening,  say  five  inches  long, 
and  half  an  inch  wide,  enlarging  inwards.  Three  plugs,  or  stoppers,  rang- 
ed side  by  side,  are  to  close  these  openings  if  required.  Three  rods  cro8» 
the  interior  of  the  box,  and  pass  through  the  back  plate,  to  govern  the  three 
stoppers.  The  mouth  piece  is  made  separate  from  the  box,  so  that  it  can 
be  renewed.     We  have  told  all. 


238.  For  a  Substitute  far  Gum  Senegal;  Walter  Leversidge,  Dor- 
chester, Norfolk  county,  Massachusetts;  Patent  issued  in  August,  but 
dated  May  30.     (See  Specification.) 

239.  For  a  machine  for  Riving^  Planing^  and  Jointings  Shingles^ 
Enoch  R.  Morrison,  Pittsburgh,  Alleghany  county,  Pennsylvania;  issued 
in  August,  but  dated  June  15. 

There  is  considerable  novelty  in  the  arrangement  of  the  respective  parts 
of  this  machine,  although  all  the  operations  intended  to  be  performed  by  it 
have  been  previously  performed  by  means  not  differing  essentially  from 
those  described;  in  the  claim,  therefore,  the  arrangement  and  combination 
described  are  the  points  upon  which  dependance  is  placed.    There  is  an 
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apparent  complexity  in  the  machine,  but  probably  not  more  than  is  necei- 
sary  where  the  three  operations  of  rivingi  planing,  and  jointing  are  to  go  on 
simaltaneoQsly. 

240.  For  an  improvemeDt  in  Oraiea  and  Slaves;  EAvraid  H.  Dixon, 
New  York,  August  8. 

The  fire  place,  under  the  arrangement  proposed,  is  to  be  enclosed  by 
sliding  doors,  glazed,  or  furnished  with  plates  of  mica.  In  the  drawing, 
these  doors  are  represented  as  sliding  into  jambs  in  the  form  of  Gothic  tow- 
ers. The  claim  is  to  the  combination- of  the  glass,  or  mica,  door,  (as  applied 
to  grates  and  stoves)  sliding  on  rods  or  fianches,  either  vertically,  entire,  or 
diyided»  and  received  behind  the  towers  on  either  side  the  fire,  sabstantlally 
as  described;  together  with  the  pipes  and  valves,  as  arranged  with  the  vari- 
ous parts  together  as  described,  to  attain  the  effect  of  warming  the  apart- 
ment, with  constant  ventilation,  preventing  currents  of  air,  and  the  escape 
of  gas  and  ashes  into  the  apartment.^' 

Such  an  affair  may  be  made  to  look  very  pretty,  undoubtedly;  bat  the  en- 
closing the  fire  by  means  of  sash  will  scarcely  be  fcjod  economical  or  con- 
venient. More  of  the  heat  will  be  carried  off  by  the  draught,  and  less  be 
diffused  by  radiation,  we  apprehend,  than  from  an  ordinary  open  fire;  this 
opening  and  closing  of  sash,  whenever  the  fire  requires  attention,  will  also 
be  a  trial  of  patience  both  to  the  idle  and  to  the  industrious,  although  from 
different  considerations. 


241.  For  improvements  in  the  common  Crank  Power  Loom;  Enoch 
Burt,  Manchester,  Hartford  county,  Connecticut ;  Patent  issued  in 
August,  but  dated  February  10. 

The  patentee  claims  a  particular  mode  of  moving  the  shuttle  box  by  a 
curvilinear  cam  co-operating  with  a  horizontal  lever  and  perpendicular 
rod.  A  particular  apparatus  for  varying  the  figure  Is  also  claimed;  and  two 
modes  of  forming  what  is  denominated  a  thread  protection;  which  are  con- 
trivances for  causing  the  power  loom  to  stop  when  a  thread  breaks;  by  one 
of  these  the  shuttle  ia  prevented  from  boxing  by  the  breaking  of  the  bobbin 
thread,  or  from  the  bobbin  being  spent.  We  cannot  give  a  description  of 
these  plans  without  engravings;  nor  could  it  be  briefly  done  even  with  these 
aids. 


242.  For  improvements  in  Cooking  Stoves;  Samuel  Utter,  City  of 
New  York,  August  8. 

The  claim  in  this  stove  Is  to  ^^the  construction  of  a  heated  air  chamber 
under,  and  at  the  ends  of,  the  oven  of  a  cooking  stove;  which  chamber  is 
unconnected  with  the  floes  that  pass  over  or  around  the  Qveix;  and  which 
air,  when  heated  by  the  fire  In  the  stove,  or  grate,  is  admitted  freely  into 
the  oven  through  openings  made  in  the  bottom  plate  thereof  for  that  pur- 
pose.'^ The  construction  of  a  chamber  for  heating  air  is  not  claimed  ^'ex- 
cepting in  connexion  with  the  'openings  in  the  bottom  plate  of  the  oven 
through  which  it  is  to  pass,  this  being  its  sole  use.'^ 

243.  For  an  improvement  in  the  machine  for  Teazling,  or  Napping, 
Cloth;  Benjamin  Swazey,  Mount  Pleasant,  Maine,  August  8. 

The  claims  made  under  this  patent  refer  to  a  mode  of  fixing  the  teazles 
on  wires,  on  the  napping  cylinder,  and  to  a  particular  mode  of 'fixing  springs 
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in  (be  cloth  rolU,  and  of  IbrowiDg  the  rolls  id  and  ont  of  [|^ear,  keeping  it 
iD  contact  with  the  teazles  as  it  is  woand  forward,  and  removing  it  as  it  i» 
wound  backward. 


244.  For  Steves  for  Cooking;  James  Wilson,  City  of  New  fork, 
August  15. 

The  claims  to  (he  respective  parts  of  this  stove  are  of  considerable 
length,  and  need  not  be  given,  as  they  relate  to  the  particalar  modes  of  con- 
structing, arranging  and  combining,  plates,  dampers,  and  flues  in  the  waj 
shown  in  the  drawings. 

246.  For  improvements  in  Machinery  for  Doubling  and  Twisting 
Sewing  Siik^  fVbrsted,  Cotton  and  Linen  Thread;  John  Golding, 
Dedham,  Massachusetts,  August  15. 

The  claim  made  is  to  the  arrangement  of  machinery  which  by  the^break- 
ing  of  the  thread  stops  the  spindle,  and  throws  the  feeding-down-roller  up, 
and  prevents  the  thread  from  running  to  waste. 

246.  For  a  Safe  for  the  Preservation  of  Papers,  which  can  be  used 
as  a  writing  desk;  Daniel  Fitzgerald,  city  of  New  York,  August  15. 

A  case  ot  sheet-iron  lined  with  some  bad,  and  incombustible,  conductor  of 
heat,  is  fiied  beneath  a  table,  or  desk;  the  top  of  this  box  is  open,  and  it  is 
to  receive  a  case,  made  of  similar  materials,  for  containing  books  and  papers. 
This  latter  case  is  made  to  descend  into  the  former,  or  to  be  raised  from  it, 
by  a  windlass  and  chain.  When  up,  it  forms  a  part  of  the  writing  de^k,  and 
when  down,  its  top  forms  the  cover  ot  the  case  first  named,  and  is  flush  with 
the  table  part  of  the  desk.  When  the  safe  is  raised,  its  doors,  which  art 
hinged  at  their  bottom  edges,  fall,  and  form  the  table  to  write  on.  The 
claims  are  to  the  ^forming  a  writing  table  of  the  door  of  the  safe,  or  raising 
chest,  or  case.    The  combination  of  safe  and  desk,  or  writing  table." 

We  cannot  well  conceive  of  a  less  promising  affair  than  the  foregoing^ 
which  could  pass  examination  in  the  patent  office;  but  things  are  not  stopped 
there  merely  because  (hey  are  trifling,  provided  they  present  any  oovel^ 
and  do  not  violate  the  known  laws  of  mechanical,  or  of  chemical  philosophy. 
The  iron  part  of  the  above  described  instrument  is,  at  best,  but  a  small  iron 
chest,  or  safe,  without  the  pretence  of  any  new  means  of  safety  from  fire. 

247.  For  an  improved  Smut  Mil;  Charles  D.  Cbilds,  Mount  Morris, 
Livingston  county,  New  York,  August  15. 

The  outer  shell  of  this  smut  mill  has  the  general  form  of  a  vertical  cy- 
linder, but  consists  of  separate  rings  piled  one  above  the  other,  the  lower 
edge  of  an  upper,  entering  within  the  upper  edge  of  a  lower  ring,  through- 
out the  series,  there  being  an  open  space  left  between  each  ring  for  the 
passage  of  air  and  dust.  The  inner  sides  of  these  rings  are  surrounded  by 
hve  vertical  flutes.  Within  the  body  thus  formed,  there  is  a  revolving  cy- 
lindrical rubber,  consisting  also  of  sections  of  metal,  covered  with  teeth,  and 
approaching  the  inside  of  the  outer  shell.  There  are  protuberances  of 
this  revolving  part  which  agitate  the  grain  as  it  passes  down  from  the  feed- 
ing hole  in  the  upper  plate  of  the  machine.  The  claim  i9  to  *^  the  manner 
of  forming  and  combining  the  cast-iron  rings;  leaving  the  annular  openings 
for  the  escape  of  air,  dost,  and  smut;  and  the  manner  of  constructing  and 
using  the  revolving  fluted  rasps,  formed  and  operating  as  described.*' 
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S48.  For  a  Press  far  Pressing  Cheese  and  other  Articles;  Sullivan 
White,  Bridgewater,  Wmdsor  county,  Vermont,  August  15. 

Id  Vol.  XVl.  p.  174,  there  is  ao  engraving  and  description  of  a  self-adjust- 
ing cheese  press.  That  now  before  us  is  also  upon  the  self-adjusting  prin- 
ciple, in  which  the  weight  of  the  article  to  be  pressed  acts  in  producing  the 
pressure,  but  there  is  considerable  difference  in  the  arrangement  of  the 
parts.  Tfa^e  claim  made  is  to  *4he  arrangement  and  combination  of  friction 
rollers,  levers,  and  gliding  frame,  by  which  the  weight  of  the  sliding  frame, 
cheese,  and  if  necessary,  other  weights,  causes  the  action  of  the  levers  to  be 
such  that  their  power  is  increased  in  proportion  to  the  descent  of  the  sliding 
frame,  so  as  to  secure  an  adequate  pressure  at  the  commencement  of  the 
operation,  and  an  increasing  power  in  proportion  to  the  ascent  of  the  sliding 
frame;  thus  applying  the  power  when  and  where  most  required." 

249.  For  a  Machine  for  Cutting  Shingles  and  Siding  from  Steam- 
ed Timber;  Joseph  S.  Raymond,  Lodi,  Cattaragus  county,  New  York, 
August  15. 

A  wheel  is  to  be  made  of  about  eight  feet  in  diameter,  and  this  is  to  re^ 
Tolve  vertically  on  its  aiis.  Two  knives  are  placed  on  one  face  of  this 
wheel,  of  such  length  as  may  be  required  by  the  shingle  to  be  cut  These 
knives  are  opposite  to  each  other,  extending  from  near  the  periphery  to- 
wards the  centre  of  the  ^heel.  They  are  distant  from  the  wheel  so  far  as 
is  required  for  the  thickness  of  the  shingle,  and  the  distance  varying  at  the 
two  ends  according  to  the  elope  of  the  shingle.  They  stand  in  reversed 
positions  in  this  last  respect,  one  of  the  knives  cutting  the  thick,  and  the 
other,  the  thin,  end  of  the  shingle  towards  the  periphery  of  the  wheeL 
The  shingles  as  they  are  cut  pass  through  openings  in  the  wheel,  in  the 
manner  of  the  throat  of  a  plane.  The  stuff  is  laid  upon  a  bed  and  fed  up 
by  the  action  of  weights.  The  bed  is  made  to  vibrate  by  projecting,  inclined 
pieces  on  the  face  of  the  wheel. 

The  claims  are  to  the  reversed  position  of  the  knives;  the  manner  of  vi- 
brating the  bed  upon  which  tiie  stufi  lies;  and  to  a  lever  and  knife  for  edg- 
ing. The  cutting  by  knives  on  the  face  of  the  wheel  is  disclaimed,  as  not 
being  new,  leaving  the  features  of  novelty  not  of  a  very  prominent  charac- 
ter. 


250.  For  an  improvement  in  the  construction  of  Rain  Water  Cis^ 
terns ;  George  W.  Blenis,  Salina,  New  York,  August  18. 

The  cisterns,  of  hydraulic  lime,  are  to  be  constructed  with  their  bottoms 
in  the  form  of  an  inverted  dome,  in  situations  where  the  soil  is  wet,  to  ena« 
ble  them  to  resist  the  upward  pressure  of  the  external  water. 

251.  For  a  Mode  of  opplying  a  compound  resinous  Cement  in 
making  Cisterns^  Reservoirs^  Piers ^  4*^;  Thomas  Coyle,  Baltimore, 
August  18. 

1  here  is  no  novelty  in  the  composition  of  this  cement,  which  is  formed 
of  one  part  of  rosin  and  two  parts  of  dried  clay  finely  pulverised.  These 
are  to  be  incorporated  in  a  kettle,  over  a  fire,  and  heated  until  of  a  dark 
brown  colour,  when  it  will  become  so  tough  as  not  to  crack  in  the  cold, 
and  so  hard  that  the  heat  of  the  sun  will  not  make  it  soft.  The  specifica- 
tion describes  the  mode  of  applying  it  to  the  walls  and  floors  of  cellars,  to 
reservoirs,  to.,  and  then  adds,  ^'although  I  have  described  the  manner  of 

33» 


Digitized  byVjOOQlC 


390  Mechanics^  RegUier. 

uting^  «nd  applying  this  cement  for  Tarions  pnrpoieB,  I  wish  it  to  be  dfstioct'- 
\y  understood  that  I  do  not  claim  to  be  the  iDveotor  of  .(he  cement  itself,  or . 
of  its  application  to  keep  oat  moisture  in  cellars,  Tanlts,  &c.:  nor  do  1  claim 
the  application  thereof  to  socb  purposes  in  a  heated  state,  this  being  uece*- 
sarj  fin  all  cases,  and  a  thing  well  known.  But  what  1  do  claim  as  mj  dis- 
covery is  the  applying  it,  (in  places,  or  vessels,  which  contain  water,)  so 
highly  heated  as  that  it  shall  expel  the  moisture  tberetrom,  so  as  effectually 
to  adhere  to  pebbles,  stones,  wood,  and  other  substances  with  which  it 
comes  into  contact.^' 

It  is  proposed  to  form  piers,  or  columns,  in  water,  by  filling  a  box,  or 
casing,  with  stones,  and  then  pouring  in  the  cement  in  a  highly  heated 
state,  which  it  is  averred,  will  disgorge  the  water,  and  heat  the  stones^  so 
as  to  secure  perfect  adhesion,  and  great  solidity  in  the  mass. 

252.  For  an  improvement  in  the  Strainers  for  Milk  Fails;  Isaiah 
Bunnell,  Darby,  New  Haven  coanty,  Connecticut,  August  18. 

The  lip,  or  spout,  of  a  milk  pail,  instead  of  being  punched  full  of  small 
holes  in  the  usual  way,  Is  to  have  a  piece  of  wire  gauze  soldered  in  its 
place.  ^This  pail  is  used  for.  milking,  and  the  milk  is  perfectly  strained 
by  simply  pouring  it  through  the  spout  into  the  receiving  vessel." 

253.  For  an  improvement  in  the  mode  .of  constructing  Paddle 
Wheels  for  propelling  boatSj  4*c.;  John  S.  Greenough,  Boston,  Massa- 
chusetts, August  18. 

*^This  wheel  consists  of  an  axle,  arms,  buckets  with  cranks,  balance  or 
guide  wheels,  latch  bolts  for  bracing  the  buckets  in  their  proper  position, 
with  lifters  or  followers  for  raising  the  latch  bolt,  and  returning  it  to  its 
place  again,  and  friction  wheels  to  confine  the  guide  wheels  in  their  place. 
The  improvement  here  claimed  is  the  manner  in  which  the  buckets  are 
kept  parallel,  and  either  vertical,  or  at  any  angle,  as  deemed  most  efficacious 
in  propelling.'^ 

A  host  of  wheels  have  been  contrived  with  a  view  to  giving  the  paddles 
a  vertical,  or  nearly  vertical,  position;  and  many  of  them  have  been  tried  at 
great  expense,  and  have  been  abandoned;  boats  have  been  kept  running  for  a 
considerable  length  of  time  with  such  wheels,  with  no  other  discoverable  ad- 
vantage than  by  more  frequent  want  of  repair,  affording  employment  to  the 
workman:  one,  or  more,  is  now  on  trial  in  £urope,and  flattering  accounts  of  ad- 
vantageous results  have  been  received,  but  we  are  incredulous,  and  will  not 
admit  the  testimony  until  it  has  been  confirmed  by  time.  The  plan  before  us 
does  not  differ  in  principle  from  that  adopted  by  others,  but  the  mode  of  ar- 
rangement is  varied,  and  for  this  the  patent  is  taken.  There  have  been 
some  more  simple,  and  some  more  complex;  the  particular  difference  be- 
tween this  and  other  members  of  the  vertical  paddle  family,  cannot  be 
made  clearly  known  without  a  full  description  and  drawings,  and  these  we 
promise  as  soon  as  it  goes  into  successful  operation. 

254.  For  an  improved  mode  of  applying  the  Bow  and  Worm 
Spring  io  Saddles;  Jonathan  Keedy,  Russeiville,  Logan  county,  Ken- 
tucky, August  18. 

In  the  kind  of  spring  applied  to  the  saddle,  as  described  in  the  specifi- 
cation, there  is  no  claim  made  to  novelty,  but  only  to  the  manner  in  which 
it  is  arranged;  which,  however,  does  not  present  any  thing  of  apparent  imr 
portance. 
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26ft.  For  improved  TVn^t,  or  OrappHnf  Iram^for  raising  bodies 
Jrom  under  water;  Ebenezer  and  ThomaB  J.  Lobdelly  city  of  BoBtott, 
Massachusetts,  August  18. 

These  i^rappUng  iroos  are  coottrocted  in  several  dtfferent  modes,  accord- 
ing to  the  nature  of  the  article  which  thej  are  intended  to  raise;  those  for 
bars  of  iron,  for  enmple,  differing  in  certain  points  from  soch  as  are  to 
take  hold  of  large  stones;  the  principal  novelty  about  them  consists  in  the 
addition  o^  wings,  or  bearing  firames;  and  these  constitute  the  claim.  We 
thail  not  attempt  to  describe  the  rarioos  forms  of  the  instrument,  for  aU 
though  there  may  be  some  novelty  in  them,  it  is  not  to  be  supposed  that» 
in  the  numerous  cases  where  such  things  baye  been  required  and  used, 
they  have  not  been  differently  constructed  and  adopted  to  the  object  in 
view. 


256.  For  improvements  in  Wind  Mills;  Ebenezer  Sperry,  Wenham, 
Essex  county,  Massachusetts,  August  31. 

Id  this  wind-mill  the  power  of  the  wind  is  to  be  obtained  in  a  square 
building,  or  tower,  which  may  be  from  ten  to  fifteen  feet  square,  and  from 
fifteen  to  twenty  feet  in  height,  and  this  is  to  be  enclosed  at  its  base  by 
eight  doors,  through  which  the  wind  is  to  be  admitted,  and  by  which  its 
force  is  to  be  regulated.  There  are  to  be  partitions,  or  wing  walls,  ex- 
tending out  between  these  doors  to  catch  and  condense  the  wind.  Within 
this  bailding  there  is  to  be  a  vertical  shaf),  from  which  successive  circles  of 
arms  are  to  proceed,  one  above  the  other,  like  the  spokes  of  a  wheel;  of 
these  circles  there  may  be  four,  five,  or  more;  to  the  arms  are  attached  vanes, 
or  oblique  wings,  standing  in  the  position  of  the  vanes  of  a  common  ventila- 
tor. These  circles  of  vanes  are  to  increase  in  diameter  as  they  rise  one 
above  the  other.  In  the  drawing,  the  tower  is  represented  as  roofed  in, 
and  having  openings  on  each  side  containing  blinds.     The  claims  are  to, 

Ist.  The  aforesaid  coo9truction  and  arrangement  of  buildings,  or  of  more 
simple  and  less  expensive  structures,  presenting,  in  the  manner  aforesaid, 
an  extended  surface,  for  the  purpose  of  condensing  and  concentrating  the 
currents  of  air,  and  throwing  the  whole  force  thus  concentrated  and  con* 
densed,  directly  upon  the  arms  of  the  wind-mill. 

**2nd.  A  series  of  arms  on  the  same  vertical  shaft,  or  axis,  which,  while 
they  receive  the  whole  power  of  the  air  condensed  and  concentrated  in 
the  manner  and  by  the  means  aforesaid,  operate  so  as,  in  a  great  measure, 
to  equalize  the  action  of  said  power,  while,  at  the  same  time,  by  means  of 
their  peculiar  structure  as  aforesaid,  they  present  as  little  resistance  to  the 
air  as  possible. 

^'Srd.  The  means  used  for  letting  off  an  excess  of  wind,  by  waste  gates 
and  doors,  and  for  Increasing  its  power  by  the  use  of  canvas,  or  sail  cloth, 
or  other  suitable  materials.*' 

To  a  mill  of  this  construction,  the  objections  appear  to  us  to  be  numer- 
ous, and  of  such  a  nature,  as  seem  well  calculated  to  render  this  uncertain 
power  less  efficient  than  in  mills  of  the  ordinary  construction.  The  at- 
tempts at  giving  to  wind-mills  a  form  and  arrangement  which  shall  render 
this  power  more  available  than  in  the  Dutch  mill,  have,  we  believe,  been 
In  all  instances  a  failure.  Such  we  know  has  been  the  case  with  the  hori- 
zontal mills,  generally,  and  these,  we  apprehend,  are  the  second  best.  In 
applying  fluids  to  move  machinery,  there  is  much  loss  of  power  from  sod* 


Digitized  byVjOOQlC 


SM  Mechanics^  R^ter. 

den  aod  great  changes  of  directioo,  and  Id  themiH  before  cm  thifl  objecCioo 
is  Yerj  far  from  being  rempved. 

257.  For  self-loading  and  priming  Fire  Arms;  Silas  Day,  city  of 
New  York,  August  31 . 

It  is  not  necessary  to  g^ve  tbe  claims  in  the  present  case,  as  these  would 
afiford  no  information  respecting  the  coostraction  of  the  parts  referred  to  ia 
it;  nor  do  we  think  it  necessary  to  attempt  a  description  of  an  arrangement 
which  we  apprehend  will  sliare  the  fate  of  nine-tenths  of  the  improved  fire 
arms,  which  now  stand  apon  the  lists  of  the  Patent  Office. 

258.  For  an  improvement  in  Ship  Building;  Samuel  E.  Howell, 
Vincent  town,  Burlington  county,  New  Jersey,  August  31. 

The  claim  is  to  <4he  forming  the  bows  of  vessels  of  a  large  class,  in  a 
regular  curve;  without  a  cut  water,  and  in  forming  the  keel  in  the  section 
of  a  cone."  What  is  meant  by  forming  the  keel  in  tbe  section  of  a  cone, 
is,  that  it  flares  out  on  each  side,  so  that  it  is  considerably  wider  at  its  lower 
side,  along  its  whole  length,  than  it  is  where  it  joins  tbe  bottom  of  the 
vessel.  The  advantages  assigned  to  a  vessel  constructed  with  a  bow  of  a 
regular  curve,  and  without  a  cut  water,  are,  that  she  will  answer  more  rea- 
dily to  her  helm,  and  will  bear  more  beam  than  one  with  a  sharp  bow; 
that  her  greatest  breadth  of  beam  may  be  far  forward,  which  will  give  her 
a  larger  sailing  floor:  that  she  will  turn  to  windward  more  readily  than  a 
sharp  ship;  will  ride  at  anchor  much  easier;  will  not  gripe,  or  shear;  will 
bear  to  have  her  masts  without  rake,  and  that  the  sails  will  consequently 
aet  more  fair  to  the  wind.  The  advantage  of  the  form  of  keel  described^ 
is  said  to  be  that  when  the  ship  keels  over  with  the  wind,  the  lee  side  will 
present  a  perpendicular  side  to  the  water,  which  will  hold  the  better  to 
windward;  a  few  additional  inches  to  the  width  of  keel  making  up  for  the 
deficiency  of  the  cot  water  to  the  forward  keel.  Let  nautical  men  judge 
of  ail  this. 


259.  For  a  Quadrant  Hinge/or  Sioves;  £benezer  fiarrows,  Boston, 
Massachusetts,  August  31. 

This  is  a  very  convenient  afiair  for  oven  doors,  the  doors  falling  down, 
and  presenting  a  useful  horizontal  hearth.  The  claim  is  to  ^^the  contri- 
vance or  structure  described,  as  resembling  the  quadrant,  somewhat,  in  form, 
applied  to  the  purpose  described.  Also  the  improvement  whereby  the 
hinge  is  cast  in  one  piece  with  the  door- leaf,  or  damper;  requiring  only  a 
mortise  or  jog  in  the  door  frame,  to  complete  the  hanging  of  the  door- 
leaf,  or  damper.  Also  the  combination  of  the  above  description  of  binge 
witli  tbe  improvement  of  casting  it  in  one  piece  with  the  door-leaf,  or 
damper. 

260.  For  an  improved  Fake  for  Horses  or  Oxen;  Gideon  Hotchkiss, 
Windsor,  Broome  county,  New  York,  August  31. 

Should  farmers  in  general  adopt  the  yoke  which  forms  the  subject  of 
this  patent,  the  gratitude  of  the  patient  oz,  will  be  fairly  due  to  Mr.  Hotch- 
kiss. As  yokes  are  generally  made,  it  would  seem  that  the  same  judg- 
ment had  dictated  their  form  which  induced  the  Hibernian  to  declare  that 
it  was  the  nature  of  the  beast  to  pull  by  the  tail.  This  yoke  is  suspended 
and  turns  on  pivots  in  a  way  which  causes  it  to  adapt  itself  perfectly  to  the 
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BM»tioiit  of  the  Animal.  The  claim  made,  is  (o  *nhe  maooer  of  comhlnlfig 
the  part  wbtch  coostitates  the  collar,  io  the  yolce  described,  with  the  branch- 
ed joke,  or  with  the  cross  bars,  by  means  of  pivots,  as  set  forth*^ 

We  have  seen  a  joke  very  neaH j  resembling  this,  described  in  a  Frenclt 
work  on  agricuUiire;  bat  the  two  are  not  identical. 

261.  For  an  improvement  in  the  mode  of  Packing  the  Pistons  oj 
Steam  Engines;  John  Williamson,  city  of  New  York,  August  31. 

The  piston  is  to  have  a  cjlindrical  body,  small  enough  to  allow  room  for 
packing  between  it  and  the  cylinder,  plates  of  metal  coveriog  the  upper 
ai^  lower  sides  thereof,  of  sacb  diameter  as  to  fit  the  cjllnder.  Aroand 
the  piston,  between  the  two  plates,  there  is  to  be  a  hoop  of  copper,  the 
diameter  of  the  upper  edge  of  which  is  such  as  to  extend  to  the  cylinder, 
whilst  its  lower  edge  is  in  contact  with  the  solid  body  of  the  piston,  this 
hoop,  therefore,  being  in  the  form  of  the  frustram  of  an  inverted  cone;  it  Is 
cut  through  from  bottom  to  top,  to  allow  it  to  expand.  A 
space  a,  will  thus  be  leA  between  the  body  of  the  piston  and 
the  copper  hoop,  and  a  space  6,  between  the  copper  hoop 
and  the  cylinder,  both  of  which  spaces  are  to  be  packed  io 
the  ordinary  way.  Springs  c,  attached  to  the  upper  plate, 
press  upon  pins  which  communicate  their  bearing  on  to  the 
packing  in  a. 

The  claim  is  to  the  combination  of  the  conical  hoop;  the  springs,  packing 
rings,  lie.  with  the  other  part  of  the  piston,  not  being  claimed  as  new. 

The  above  arrangement  does  not  appear  to  offer  any  thing  superior  to 
some  other  plans  for  giving  elasticity  to  the  packing  of  pistons. 


263.  For  a  Press  for  Hay^  Cotton^  fyc.;  Jacob  Grpsvenort  city  of 
New  York,  August  31. 

In  this  press  ^nhe  weight  and  accelerated  gravity  of  a  falling  body  are 
u^d  to  effect  the  compression  of  hay,  cotton,  hemp,  or  other  similar  sub^ 
stances.  Such  arrangement  being  used,  when  needful,  in  combination  with 
a  lever,  in  the  form  described,  so  as  to  diminish  the  length  between  the  ful- 
crum and  the  working  point  of  the  lever,  ami  thereby  give  an  increase  of 
power  to  the  lever  when  the  resistance  is  greatest**'  Such  are  the  points 
claimed,  A  heavy  follower,  having  a  vertical  rod  extending  to  a  consid- 
erable height  above  it,  is  to  be  raised  by  means  similar  to  those  Qied  in 
raising  the  ram  of  a  pile  driver;  and  this  is  to  be  let  fall  upon  the  cotton, 
hay,  &c.  contained  in  a  high  vertical  box;  aHer  which  the  follower  is  to  be 
forced  down  by  levers  as  indicated. 

The  idea  of  packing  elastic  fibrous  material  by  means  of  a  ram,  is,  we 
believe,  new,  and  we  also  believe  that  it  will  be  found  to  be  worse  than  use- 
less, as  we  do  not  entertain  the  slightest  doubt  that  the  time  and  power  ex« 
pended  in  raising  the  ram  would  effect  twice  as  much  in  the  process  of  pack- 
ing in  well  known  ways,  as  will  be  effected  by  the  falling  of  the  ram. 


26a.  For  an  improrement  in  the  Cooking  Stove;  John  S.  Learitt, 
Turner,  Oxford  county,  Maine,  August  31. 

The  claim  is  to^^the  combination  and  adoption  of  an  open  fire  place  with 
a  cooking  stove,  having  a  furnace,  oven,  boilers,  holes,  &c.  substantially  as 
described:'*  which  combioation  and  arrangement  differ  sufficiently  to 
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taio  the  claim  for  a  patent;  bot  as  to  polota  of  saperioritj,  we  ha?e  noth- 
iog  to  say,  as  the  drawing  and  description  do  not  render  their  existence 
yery  manifest. 

264.  For  Manufacturing  Ify^raulie  Cements;  EheoezerC  Warner^ 
city  of  Al^ny,  New  York.  Patent  dated  October  6th,  1837.  (See 
Specification.) 

265.  For  a  machine  Jor  Sowing  and  Spreading  Lime^  Plaster, 
Src;  Levi  Rice,  West  Chester,  county  of  West  Chester,  Pennsylvaniat 
Augitst  31. 

A  circular,  revoUing  table,  or  platform,  is  placed  horizontally  nnder  Aie 
bed  of  a  cart,  at  its  rear  end.  It  is  made  to  revolve  by  a  shaft  connect- 
ing it  with  one  of  the  driving  wheels;  a  man  in  the  cart,  with  a  shovel, 
or  otherwise,  causes  the  article  to  be  disseminated  to  pass  through  a 
hopper,  or  opening,  upon  the  revolving  table,  whence  it  is  thrown  by  the 
centrifugal  force  derived  from  its  rapid  motion. 

The  claim  is  to  <Hhe  application  of  the  centrifugal  force  to  disseminate 
lime,  plaster,  &c.  and  small  grain,  in  the  manner  described." 

266.  For  an  improvement  in  the  Machine  for  separating  Smut 
from  PFheat;  and  for  cleaning  all  kinds  of  small  grain;  Benjamin  M. 
Smith,  Rochester,  Monroe  county,  New  York.  Patent  dated  August  1st. 

The  claim  is  as  follows:  **what  1  claim  as  my  invention  is  the  construct- 
ing a  machine  for  cleaning  wheat,  or  other  grain,  having  a  shaft  with  re- 
volving disks,  the  upper  surfaces  of  which  are  made  rough  by  punching^ 
or  otherwise;  which  disks  are  surrounded  by  a  case,  the  interior  of  which 
Is  also  made  rough  by  punching,  and  the  insertion  of  metallic  points  in  al- 
ternate sections,  the  whole  constructed  as  set  forth;  also  the  vanes  as  couk 
bined  with  this  machine,  and  the  particular  manner  of  forming  the  step. 


9» 
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Speeifieation  of  a  patent  far  the  manufacture  of  a  Substitute  for  Oum  Senegal^ 
to  be  used  in  calico  printing^  and  other  processes;  granted  to  Walter 
Leversidgb,  Dorchester^  Norfolk  county^  Massachusetts*      Patent  dated 

.  May  SOthy  1837. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Walter  Leversidge,  of 
Dorchester,  in  the  county  of  Norfolk,  and  State  of  Massachusetts,  have  in- 
vented certain  new  and  useful  materials,  prepared  by  a  process  herein  de- 
scribed, and  also  a  new  and  useful  composition  of  matter,  to  be  used  as  a 
substitute  for  gum  Senegal,  and  other  articles  of  a  similar  nature,  employed 
in  calico  printing:  which  composition  of  matter,  when  prepared  for  the 
calico  printer,  1  denominate  ^*factitious  gum  Senegal  powder,''  and  I  do 
hereby  declare  that  the  following  is  a  full  and  exact  description  of  the 
mode  of  compounding  and  preparing  the  same;  and  also  of  preparing  a 
substitute  for  gum  Senegal  from  certain  individual  materials  used  in  making 
the  compound. 

The  composition  consists  of  sago,  potato  starch,  and  lime,  which  may  be 
combined  ti^etber  in  variable  proportiona»  bnt  the  best  miEtgre  is  made  in 
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the  foHowiDfi^  rehitive  quantities,  or  nearly  so.  I  take  forty  part«  of  sa^o', 
6fly-fire  parts  of  potato  starch,  and  five  parts  of  quick  lime,  which  ingre« 
dieots  I  mix  together,  and  reduce  the  whole  to  a  fine  powder.  1  then  pot 
this  powder  into  an  open  vessel^  and  expose  it  to  a  temperatare  not  ex- 
ceeding 220^  of  Fahrenheit's  thermometer,  keeptog  it  at  this  temperatare 
until  it  has  parted  with  all  the  wafer  which  it  will  lose  at  that  degree  of 
heat,  and  until  the  mass  has  become  slightly  discoloured;  to  insure  an  equal 
action  of  the  fire  upon  the  mass,  the  yessel  roust  be  so  constructed  as  that 
its  contents  may  be  stirred,  or  agitated,  during  the  process  of  desiccation. 
The  Tessel  is  then  to  be  closed,  leafing  only  a  small  aperture  through 
which  the  acid  and  other  rapours  may  escape,  and  through  which  the  pow* 
der  may  be  examined  by  the  aid  of  a  small  spatula,  to  ascertain  the  progress 
of  the  operation.  The  heat  is  to  be  gradually  raised  until  it  approaches 
a  temperature  of  620^;  this  part  of  the  operation  requiring  from  three  and 
a  hall*  to  four  hours,  or  a  length  of  time  sufficient  to  produce  the  proper 
colour,  which  is  a  dark  orange  brown. 

The  vessel  is  then  to  be  uncovered,  and  the  contents  mixed  hitimately 
by  stirring;  it  is  then  to  be  closed,  and  a  stopper  put  into  the  «mall  hole 
left  for  (he  escape  of  the  vapours,  and  the  heat  continued  as  before,  but 
not  increased  in  any  sensible  degree;  a  reaction  of  the  materials  now 
takes  place,  the  mass  becomes  somewhat  adhesive,  and  exhibits  an  ajp- 
pearance  of  partial  fusion.  This  is  ascertained  by  occasionally  remov^ 
ing  the  stopper,  or  inserting  the  spatula,  when  a  portion  of  the  mass 
will  adhere  to  it.  It  is  now  to  be  removed  from  the  tire,  spread  out  thin* 
]y  on  a  floor,  stirring  and  turning  it  until  it  becomes  cool.  After  this  it  is 
again  ground,  and  passed  through  a  fine  sieve,  or  bolting  cloth.  The  ma-* 
terial  is  then  ready  for  the  calico  printer,  and  is  used  for  the  same  purposes, 
and  in  the  same  way,  as  the  native  gum  Senegal. 

I  sometimes  use  the  potato  starch,  without  the  admixture  of  sego,  or  of 
lime,  and  I  likewise  sometimes  employ  the  sago  alone,  treating  them  in  the 
same  way  with  the  above  named  compound,  and  by  this  means  produce  a 
material  which,  although  not  equally  good  for  all  purposes  as  a  substitute 
for  gum  Senegal,  will  answer  in  some  cases,  and  has  not,  to  the  best  of  my 
knowledge  and  belief,  been  heretotore  applied  to  this  purpose. 

What  1  claim  as  my  invention,  and  wish  to  secure  by  Letters  Patent,  is 
the  preparing  a  substitute  for  gum  Senegal  or  other  gums  of  a  similar  nature, 
by  the  calcination  or  roasting,  of  a  compound  of  sago,  flotato  starch,  and 
quick  lime,  either  in  the  proportions  designated,  or  in  any  other  propor* 
tions  by  which  a  substance  substantially  the  same  is  obtained. 

I  also  claim  the  preparing  of  a  substitute  for  gum  Senegal,  or  others,  &c* 
ID  some  respects  analogous  to  the  foregoing  compound,  by  the  calcination  or 
roasting  of  either  sago,  or  potato  starch  alone,  or  in  variable  proportions, 
with  or  without  the  addition  of  lime. 

Walteb  Leversidoe. 


Specification  of  a  patent  for  an  improved  mode  of  protecting  the  Metallic 
Sheathing  of  Vessels;  granted  to  Edward  M.  Robinson,  New  Bedford, 
Bristol  county^  Massaehusettsj  August  Bth^  1837. 

Be  it  known  that  1,  Edward  M.  Robinson^  of  New  Bedford,  in  the  county 
of  Bristol,  and  State  of  Massachusetts,  have  discovered  a  new  and  useful  im- 
prevement  in  the  art  of  preserving  copper,  or  jother  metallic,  sheathing, 
Irom  corrosion  and  waste,  when  applied  to  the  sides  and  bottoms  of  ships  or 
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vewels;  asd  I  do  berebj  declare  that  the  following  is  a  foil  and  exact  de- 
icrlptioD  of  my  process. 

Take  of  paiot  by  grindiDg  pure  verdigris  io  linseed  oil,  aod  diluted  to  a 
proper  coosisteDce  to  be  appUed  to  the  sheets  of  metal,  with  a  miztore  of 
oae  galloD  of  lioseed  oil,  aad  half  a  plot  of  a  lacker  prepared  as  follows: 
viz,  by  boiling  together  seven  and  a  half  gallons  of  linseed  oil,  four  pounds 
of  shellac,  four  pounds  of  red  lead,  and  four  pounds  litharge  until  the  shel- 
lac is  dissolved. 

Apply  this  paint  with  a  brush  to  both  sides  of  the  sheet  of  copper  or 
other  metal  intended  to  be  used,  and  when  dry,  add  one  or  more  coats  as 
may  be  desired.  If  it  is  wished  that  the  paint  should  dry  very  rapidly, 
half  a  pint  of  spirit  of  turpentine  may  be  added  to  every  gallon  ot  oil  used 
in  diluting  the  paint  When  the  paint  is  perfectly  dry  and  hard,  the  sheets 
may  be  fastened  upon  the  vessel's  bottom  in  the  usual  manner.  This  paint 
may  also  be  applied  to  metallic  sheathing  after  it  has  been  placed  upon  the 
bottoms  of  vessels;  and  it  may  also  be  applied  to  but  one  side  of  the  metal 
before  being  fastened  upon  the  vessel's  bottom;  but  it  is  decidedly  prefera- 
ble to  use  it  as  6 ret  described. 

What  1  claim  as  my  discovery  in  the  art  of  protecting  the  copper,  or  other 
metallic,  sheathing  ot  vessels  from  corrosion,  is  that  by  the  application  of  a 
coating  of  paint,  in  which  verdigris  is  the  principal  ingredient,  to  such  me- 
tallic sheathing,  in  the  manner  above  described,  such  protection  will  be 
effectually  attained.  I  do  not  claim  to  be  the  inventor,  or  discoverer,  of 
the  above  described  paint,  nor  do  1  intend  to  limit  myself  to  its  application 
In  the  form  prescribed,  but  to  use  verdigris  miied  with  oil,  or  varnish,  In 
any  of  the  modes  in  which  a  desirable  paint  is  produced,  in  which  the 
main  body  consists  of  verdigris,  limiting  myself  to  its  employment  for  the 
purpose  of  protecting  the  metallic  sheathing  of  ships,  or  vessels;  such  ap- 
plication being  as  i  firmly  believe  new  in  the  arts.  « 

EbWARO  M.    ROBIKSON. 


Specification  of  a  Patent  for  the  employment  of  the  AHneral  caUed  Basanite^ 
in  manufacturing  Hydraulic  Cement}  granted  to  Ebenezer  C.  Warnkr, 
CUif  of  Albany ^  Slate  of  New  York.    Patent  dated  Oct.  6/A,  1837. 

To  all  whom  It  may  concern :  Be  it  known,  that  I,  Ebenezer  C.  Warner, 
of  the  City  of  Albany,  in  the  State  of  New  York,  have  discovered  a  new 
and  useful  mode  of  manufacturing  Hydraulic  Cement  by  the  employment  of 
the  mineral  called  Basanite,  Lydian-stone,  and  commonly  called  toochHStoae. 
And  1  do  hereby  declare  that  the  following  is  a  full  and  exact  description 
pf  my  discovery. 

The  said  material  is  to  be  burned  in  any  convenient  mass,  in  the  manner 
of  burning  lime  in  kilns,  in  layers  of  wood  and  pit  coal,  with  the  mineral  on 
the  top,  to  a.  red  heat,  which  may  be  continued  six  or  eight  hours. 

After  cooling,  the  said  mineral  is  to  be  cracked,  and  then  reduced  to  a 
fine  powder,  as  impalpable  as  practicable.  For  this  purpose  it  should  be 
|;round  between  stones  of  the  ordinary  size  and  kind,  or  any  other  process  of 
pulverizing  may  be  resorted  to,  by  which  the  material  may  be  reduced. 
This  powder  is  to  be  mixed  with  water  to  a  proper  consistence  for  applica- 
tion to  the  purpose  for  which  it  is  designed. 

The  said  hydraulic  cement,  thus  prepared,  is  similar  In  its  qualities,  and  ap- 
pliable  to  the  uses  of  Roman  cement  (so  called,)  and  being  insoluble  and  indis- 
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tmctmble  io  water,  aod  capable  of  resisting  tiie  action  of,  and  exposure  to, 
frost:  tbos  becomiDg  a  paste  cement,  or  mortar,  for  laying  stone  wliich  is  to 
l>e  exposed  to  tlie  action  of  water;  a  cement  for  cisterns,  aqoedocts,  and  se* 
earing  cellars,  or  other  excavations,  l>elow  tlie  surface  of  the  ground,  wbicti 
require  to  be  secured  against  the  admission  of  water. 
The  analysis  of  Lydian -stone  as  ordinarily  found,  is  as  follows: 

Silex  •  .         28. 

AKimine         .  .  15. 

Potassa  .  .  8. 

Lime  •  .  .50 

Oxide  of  iron        .  .IB. 

Copper         •  •  24. 

Water,  carbon  and  loss  11. 50 

100 
What  I  claim  as  my  discovery,  and  desire  to  secure  by  letters  patent  is,  a 
new  and  useful  mode  of  manufactariDg  hydraulic  cement  by  the  employ- 
ment of  the  mineral  called  Basanite,  Lydian-stone«  and  sometimes  touch* 
stone,  as  a  principal  ingredient  therein.  Ebenezer  C.  Waiutxr. 


Bngllsb  Pfttents* 


J^ecifieaiion  of  a  patent  granted  to  Fletoher  Woolley, /or  his  invention  of 
improvemenla  in  the  manufacture  or  preparation  of  materials  to  be  used  as 
a  substitute  for  bees-wax^  parts  of  which  improvements  are  tqfpUcable  to 
other  purposes.    Nov.  11,  1837. 

The  various  substances  employed  in  the  different  processes  of  this  inven- 
tion are  comprehended  under  the  following  heads,  and  will  be  referred  to 
in  describinv  such  processes  numerically. 

First,  all  kinds  of  animal  and  vegetable  fats  and  oils,solid  at  the  medium 
temperature  of  the  surrounding  atmosphere,  which  is  about  sixty  degrees  of 
Fahrenheit,  as  tallow  and  other  animal  fats,  and  palm  oil,  cocoa-nut  oil,  and 
other  Uke  vegetable  oils  commonly  used  for  giving  li^ht  by,  or  in»  combus- 
tion. Second,  all  kinds  of  animal  and  vegetable  elains  and  oils,  liquid  at 
the  medium  temperature  of  the  surrounding  atmosphere,  as  the  elain  of 
tallow,  palm  oil,  cocoa-nut  oil,  seal,  whale,  sperm,  and  other  oils  used  for 
affording  light  by  combustion.  Third,  all  kinds  of  naphtha«or  coal,  tar,  oil, 
caoutchouc  naphtha,  or  caoutchouc  oil,  gas  oil,  vegetable  naphtha,  or  vegeta- 
ble tar  naphtha,  and  any  other  like  naphthas  or  oils  used  as  aforesaid,  and 
commonly  sold  for  that  purpose.  Fourth,  pyroligneous  naphtha  or  ether, 
correctly  named  pyroxylic  spirit,  sulphuric  ether,  and  all  other  spirits  or 
ethers  of  like  nature.  Fifth,  all  mixtures  of  the  substances  included  under 
head  the  third,  with  those  substances  included  under  head  the  fourth,  as 
two  parts  of  coal  naphtha  or  caoutchouc  naphtha,  with  about  six  more  parts 
of  pyroxylic  spirit.  Sixth,  resinous  bodies  and  resins,  as  caoutchouc  resin, 
mastic,  copal,  shel-lac,  and  others,  and  combinations  of  them  with  each 
other,  as  one  part  resin  and  four  parts  shel-lac  melted  together.  Seventh, 
mixtures  of  the  substances  included  under  the  heads  third,  fourth,  and 
fifth,  with  the  substances  included  under  head  the  sixth,  as  thick  solutions 
of  copal  in  spirits, ethers,  or  naphthas,  &c.,and  caoutchouc  in  naphthas  form- 
ed by  processes  already  known  to  the  public.  Eighth,  certainrsolid  bodies 
Vol.  XX1.^No.  6.— Junk,  1838.  34 
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separated  fron^  solid  animal  and  vegetable  fats  and  oilfl^  aa  stearine,  stearic 
acid,  margarine,  and  roargaric  acid,  adipocere,  and  others  of  IiIlc  nature. 
Ninth,  mixtures  of  the  substances  included  under  head  the  second,  with 
the  substances  included  under  heads  third  and  fifth,  or  three  parts  of  cocoa« 
nut  elain  to  one  of  naphtha,  or  to  two  of  the  substances  included  under, 
head  the  fifth. 

Firstly,  palm  oil  of  commerce  is  to  be  pot  into  a  shallow  vessel  made  of 
copper  tinned,  or  iron  or  other  suitable  metals,  and  raised  to  the  tempera- 
ture at  which  incipient  decomposition  begins  and  vapour  flies  off,  at  which 
temperature  it  must  be  kept  for  upwards  of  half  an  hour,  and  then  allowed 
to  cool  gradualljand  undisturbed;  bj  which  process  the  stearine  will  crys- 
tal I  ize  more  perfectly,  and  separate  better  from  the  elain.  When  suifi* 
cientlj  cold  and  solid,  or  about  the  consistence  of  old  honey,  it. is  to  be  put 
into  bags  or  wrappers  made  of  strong  linen  or  sacking,  or  other  suitable  ma- 
terial, o{  such  size  and  in  such  quantity  that  each  bag  or  wrapper  when  fill- 
ed shall  be  about  two  feet  long,  one  foot  wide,  and  one  and  a  half  inches 
thick,  and  in  this  state  subjected  to  the  pressure  of  a  powerful  hydraulic 
screw,  or  other  suitable  press  (a  ten-inch  hydraulic  ram  has  been  used.) 

This  pressure  is  to  be  increased  very  slowly  and  gradually,  and  the  ma- 
terial kept  as  nearly  as  possible  at  the  medium  temperature  of  the  surround- 
ing atmosphere,  as  long  as  any  elain  continues  to  ooze,  by  which  process 
the  greater  part  of  the  elain  will  be  pressed  out  from  the  stearine. 

The  elain  thus  obtained  is  applicable  to  the  purposes  of  burning  in  lamps 
to  give  light,  and  of  lubricating  machinery;  and  the  stearine  thus  produced 
may  be  made  into  candles  or  other  useful  articles,  or  manufactured  into  a 
substance  to  be  used  as  a  substitute  for  bees-wax,  as  hereinafter  described. 

Secondly,  any  of  the  substances  included  under  head  the  first,  are  to  be 
melted  and  mixed  in  the  fluid  state,  with  any  of  the  substances  included 
under  the  heads  second,  third,  ninth,  and  fifth,  in  a  suitable  vessel,  and  in 
the  proportions  of  three  parts  of  the  former  to  one  of  the  substances  under 
heads  third,  second,  and  ninth,  or  to  thirty  or  forty  p^rts  of  the  substances 
included  under  bead  the  fifth,  or  in  any  other  suitable  proportions  determined 
by  the  dissolving  strengths  of  the  substances  included  under  heads  second, 
third,  fifth,  and  ninth;  and  the  solidity  and  less  solubility  of  the  substances 
included  under  head  the  first,  for  they  must  be  mixed  in  such  proportions 
that  the  mixture  shall  be  nearly  of  the  consistence  of  old  honey,  at  the 
medium  temperature  of  the  atmosphere. 

When  thus  mixed,  the  mixture  must  be  allowed  to  cool  gradually  and 
undisturbed,  to  favour  the  more  perfect  crystallization  of  the  stearine,  and 
to  facilitate  the  separation  of  the  elain;  and  when  cold,  and  of  the  consis- 
tence of  old  honey,  or  thereabouts,  it  must  be  pot  into  bags  or  wrappers  and 
subjected  to  pressure,  as  hereinbefore  described;  by  which  process  the  elain 
will  be  pressed  out  combined  with  its  solvent,  and  the  stearine  will  remain 
in  bags  or  wrappers. 

The  stearine  can  be  made  into  candles  or  other  useful  articles,  or  manu- 
factured into  a  substance  to  be  used  as  a  substitute  for  bees-wax,  as  herein- 
after described;  and  the  elain  combined  with  its  solvents  may  be  applied 
to  the  purposes  of  burning  in  lamps  for  giving  light,  and  of  lubricating  ma- 
chinery. 

Thirdly,  any  of  the  substances  included  under  head  the  eighth,  of  which 
those  made  from  tallow  are  best,  are  to  be  melted  and  mixed  in  the  fluid  stato 
with  any  of  the  substances  included  under  heads  sixth  and  seventh,  also  melt- 
ed in  a  fluid  state  in  the  proportions  of  three  parts  of  the  former  to  one  of  the 
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latter,  or  in  anj  other  suitable  proportions,  accordingly  as  the  resulting 
compound  to  be  used  as  a  substitute  for  bees-wax  is  required  more  or  less 
tenacious.  For  the  smaller  the  proportion  of  anj  of  the  substances  includ* 
ed  under  head  the  eighth,  the  stronger  or  more  tenacious  is  the  compound 
of  the  substances  included  under  head  the  sixth;  resin  melted  with  four 
times  its  weight  of  sheUlac  is  best  adapted. 

It  will  also  be  well  to  state  here,  that  sheUlac  will  not  melt  and  mix  with 
the  substances  included  under  head  the  eighth,  unless  previously  united 
with  the  resin,  mastic,  or  such  like  resin;  and  also  that  caoutchouc,  copal, 
&c.,  will  not  unite  well  with  the  substances  included  under  head  the  eighth, 
unless  previously  dissolved,  as  mentioned  and  contained  under  bead  the 
seventh/ 

Fourthly,  any  of  the  substances  included  under  the  heads  third,  fourth, 
aud  fifth,  are  to  be  mixed  with  an;)r  of  the  substances  included  under  the 
heads  second  and  ninth,  in  proportions  varying  according  to  the  dissolving 
strengths  of  the  former,  or  the  soluble  qualities  of  the  latter,  for  the  purpose 
of  rendering  the  latter  more  liquid  and  better  adapted  for  burning  in  oil  lamps 
of  common  construction  for  the  purpose  of  affording  light. 

Fifthly,  any  of  the  substances  included  under  head  the  fourth,  are  to  be 
mixed  with  any  of  the  substances  included  under  head  the  third,  particu- 
larly coal,  tar,  naphtha,  and  caoutchouc  naphtha,  in  the  proportions  of  one 
part  of  the  latter  to  three  of  the  former,  for  the  purposes  hereinbefore  men- 
tioned, and  for  burning  in  common  oil  lamps  to  give  light. 

JonriL  Art!  A  Scieiic«a. 


Specification  of  a  patent  granted  to  W.  Hkmpel  and  H.  Blundell's  Jor 
preparing  animal  and  vegetable  substances  for  manufacturing  Candles. 

This  invention  consists  in  operatingupon  palm  oil,  animal  fat,  or  tallow  and 
bees  wax,  in  the  manner  and  with  the  materials  hereinafter  set  forth  and 
explained,  so  as  effectually  to  separate  the  stearine  from  the  elain  contain- 
ed in  the  palm  oil  and  animal  fat  or  tallow,  and  convert  the  said  stearine,  by 
submitting  it  to  the  process  of  oxygenation,  bleaching,  and  purifying,  here- 
inafter described,  into  a  highly  improved  stearic  acid,  which  used  by  itself 
makes  a  very  superior  candle,  or  mixed  with  bees-wax  enables  candles 
principally  made  of  that  material  to  be  run  in  moulds,  instead  of  being  dip- 
ped and  rolled  in  the  ordinary  tedious  manner. 

As  to  the  palm  oil,  the  patentees  say  they  subject  this  material  to  seven 
different  processes-H^rystallization,  pressing,  oxydation  or  conversion  of 
the  stearine  into  stearic  acid,  separating  the  stearic  acid  from  the  lime, 
washing  and  pressing  a  second  time,  bleaching  and  refining. 

First,  crystallization;  palm  oil,  as  imported,  is  melted  and  run  into  large 
iron  or  other  vessels,  which  are  called  crystallizing  vessels;  in  these  it  is  al- 
lowed to  cool  very  gradually,  the  stearine  crystallizes  at  a  temperature  of 
about  seventy-five  degrees  of  Fahrenheit,  and  the  elain  at  this  temperature 
partly  separates  from  it. 

Second,  pressing;  at  about  the  last-named  temperature,  it  is  subjected  to 
a  powerful  hydraulic  or  other  mechanical  pressure:  the  liquid  part  which 
runs  from  the  press  is  the  elain,  and  the  solid  substance  which  remains  in 
the  press  is  the  stearine  in  an  impure  state,  with  a  portion  of  margarine. 

Third,  oxydation  or  conversion  of  the  stearine  and  margarine  into  stearic 
and  margaric  acid.  The  stearine  and  toargarine  are  first  melted  in  an  iron 
vessel;  to  every  104  lbs.  of  the  stearine  and  margarine,  add,  very  gradually, 
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12  lbs.  more  or  leM^  according  to  the  qualitj  of  the  ingredients,  of  very 
dry  hydrate  of  lime  in  a  very  fine  powder^  keeping  the  mass  briskly  stirred 
during  the  whole  time.  The  temperature  is  to  be  gradually  increased  to 
about  240  degrees  of  heat^and  kept  well  stirred  for  about  three  hours»  or 
until  a  perfect  combination  of  the  stearine  and  margarine  with  the  lime 
takes  place.  This  may  be  known  by  the  mass  becoming  thin  and  transpa- 
rent, and  when  cold,  assuming  a  glassy  appearance.  This  operation  being 
finished,  the  fire  is  withdrawn*  and  cold  wateradded  very  gradually  at  first, 
stirring  very  briskly  all  the  while,  until  the  whole  mass  falls  into  a  state  ef 
coarse  granulation,  or  powder;  this  is  then  passed  through  a  wire  sieve,  to 
break  down  any  lumps  that  may  remain. 

The  patentees  observe,  that  it  may  be  as  well  to  state  how  they  prepare 
the  said  hydrate  of  lime,  although  this  forms  no  part  of  the  invention  claim- 
ed. The  lime-stone  must  be  oi  the  best  quality,  and  free  from  flints:  take 
pieces  of  such  lime  well  burnt  and  fresh,  lay  them  on  a  sieve,  and  immerse 
the  whole  in  water  for  the  space  of  one  minute;  take  it  out,  and  let  the 
water  that  is  not  absorbed  run  ofi*;  the  lime  will  soon  fall  to  a  powder;  take 
this  and  put  it  into  an  iron  vessel  moderately  heated,  and  covered  down 
with  a  wooden  cover,  to  drive  away,  by  evaporation,  any  water  that  is  free. 
It  must  then  be  passed  through  a  fine  sieve,  and  used  as  quickly  as  possible, 
as  it  soon  attracts  fresh  moisture. 

Fourth,  separate  the  stearic  and  margaric  acid  from  the  lime.  The 
stearine  and  margarine,  by  the  last  described  process,  has  now  become 
acidified  or  oxygenated  in  combination  with  lime,  forming  stearate  and 
margarate  of  lime.  Now  proceed  to  separate  the  stearic  and  margaric  acid 
frum  the  lime.  For  this  purpose  muriate  of  lime  is  used,  and  sulphuric  acid; 
take  as  much  of  the  muriate  of  lime  as  will  produce  sufficient  muriatic  acid 
10  decompose  the  quantity  of  stearate  and  margarate  operated  upon. 
To  the  muriate  of  lime,  add  as  much  sulphuric  acid  as  will  precipitate  the 
lime  and  set  the  muriatic  acid  free.  Put  to  the  stearate  of  lime  a  sufficient 
quantity  of  this  muriatic  acid  to  dissolve  all  the  lime  contained  in  it,  taking 
care  to  employ  an  excess  of  acid;  the  proportion  will  be  about  3  lbs.  of 
muriatic  acid  diluted  with  9  lbs.  of  water  to  I  lb.  of  lime. 

This  mixture  is  to  lay  three  or  four  days,  in  order  to  ensure  the  com- 
plete solution  of  the  lime;  sufficient  heat  is  afterwards  employed  to  melt  the 
stearic  and  margaric  acids  which  then  float  on  the  surface.  The  muri« 
ate  of  lime  is  removed  into  another  vessel,  and  decomposed  with  sulphuric 
acid;  the  disengaged  muriatic  acid  is  used  in  the  next  operation  with  stear- 
ate of  lime,  and  so  on.  By  this  process  the  only  expense  of  acid  is  the  sul- 
phuric, which  is  a  saving  of  at  least  50  per  cent.,  with  an  almost  perfect 
separation  of  the  lime  from  the  stearic  acid. 

Fifth,  washing  and  pressing  a  second  time.  The  stearic  and  margaric 
acids  having  been  well  washed  with  hot  water,  are  again  subjected  to  the 
press  at  a  temperature  of  about  seventy-five  degrees  of  heat,  to  separate 
the  stearic  from  the  margaric  acid. 

Sixth,  bleaching  process.  The  stearic  acid  is  taken  from  the  press,  and 
put  upon  water  in  large  shallow  vessels,  placed  in  the  open  air«  and  kept 
at  the  melting  point  mm  eight  to  twelve  hours,  occasionally  stirred,  and 
exposed  as  much  as  possible  to  the  action  of  the  atmosphere,  until  it  has 
become  white.  The  margaric  acid  is.  bleached  io  the  same  manner,  as 
above  described,  io  separate  vessels. 

Seventh,  refining  process.  It  is  then  warmed  again  and  removed  in  a 
melting  state  to  a  vessel  which  is  called  an  agitating  tub.  To  every  1000  lbs. 
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of  stearic  acid  we  use  in  this  refining  process  1  lb.  of  the  black  oxide 
of  manganese,  prepared  from  the  white  carbonate  of  manganese,  or  about 
9\  lbs.  more  or  less,  of  the  common  black  oxide  of  manganese, -40  lbs.  of 
concentrated  snlphuric  acid,  dilated  with  200  lbs.  of  pure  water;  this  solu* 
tton,  while  warm  from  the  heat  which  it  evolves,  is  placed  in  a  suitable  yes- 
s'el  above  the  agitating  tub;  the  stearic  acid,  being  at  the^melting  point  in 
the  Teasel  below  the  agitator  or  stirring  shaft  of  this  last  named  vessel,  is  set 
to  work,  and  the  solution  is  allowed  to  run  gradually  into  it,  until  the 
whole  is  well  mixed,  which  generally  requires  about  two  hours.  The  mass 
is  allowed  to  lajf  in  this  state  for  forty-eight  hours;  it  may  then  be  boiled 
by  steam  for  two  or  three  hours,  when  it  will  be  found  to  be  sufficiently  refined. 
The  sulphuric  acid  which  is  atthe  bottom  is  now  run  off,  and  the  stearic  acid 
which  remains  is  well  washed  with  pure  water;  it  is  then  put  into  large  conical 
vessels  of  stone  ware,  enclosed  in  a  box  or  jacket  and  kept  warm  by  steam 
heat,  and  lined  with  conical  bags  of  suitable  strong,  filtering  paper,  through 
which,  being  warm,  it  finds  its  way;  and  when  the  stearic  acid  has  been 
thus  filtered,  it  is  run  into -blocks,  when  it  will  be  found  a  beautiful  stearic 
-acid,  which  the  patentees  call  palm  stearic  acid,  or  palm  wax.  It  is  then 
ready  to  be  made  into  candles  in  the  usual  way. 

Another  mode  is  also  proposed  to  be  employed  as  a  process  of  refining. 
To  100  lbs.  of  stearic  acid  add  16  lbs.  of  sulphuric  acid,  diluted  with  about 
12S  lbs.  of  pure  water,  or  21  lbs.  of  sulphate  of  manganese,  and  9  it».  of 
con^mon  salt.  Boil  these  by  steam  for  ten  or  twelve  hours;  or  take  about 
10  per  cent,  of  phosphoric  acid,  highly  concentrated,  or  10  per  cent, 
of  oxalic  acid;  boil  in  either  case  ten  or  twelve  hours  with  steam.  By  using 
the  phosphoric  or  oxalic  acid,  any  earthy  or  metallic  matters  that  might 
still  adhere  to  the  stearic  acid,  are  effectually  dissolved  with  more  certainty 
than  can  be  done  by  the  agitator,  unless  the  stirring  shaft  is  very  carefully 
and  vigorously  worked.  And  there  is  no  extra  expense  of  acids,  as  it  is 
worked  over  and  over  again,  beine  occasionally  purified  by  the  addition 
of  a  small  quantity  of  sulphuric  acid,  which  throws  down  any  earthy  or  me- 
tallic matter  the  phosphoric  or  oxalic  acid  may  have  collected.  The  stearic 
acid,  after  having  been  well  washed  with  pure  hot  water,  is  in  this  case 
also  filtered  as  above,  and  run  into  blocks. 

As  to  animal  fat  or  tallow,  the  patentees  proceed  to  describe  the  process- 
es for  the  preparation  of  stearic  acid  from  animal  fat  or  tallow  by  crystalliza- 
tion. The  animal  fat  or  tallow  is  well  cleansed  from  all  impurities  in  the 
ordinary  way;  it  is  then,  in  a  melted  state,  put  into  a  round  vessel,  in  which 
is  a  stirrer  or  agitator,  and  in  which  it  is  worked  until  it  has  cooled  down  to 
about  100  degrees  of  heat,  when  it  will  assume  a  milker  appearance,  with  a 
granulated  texture;  the  granulations  are  the  stearine  in  a  state  of  crystal- 
lization. 

In  this  state  it  is  put  into  the  press,  and  subjected  to  a  powerful  pres- 
sure; the  liquid  which  runs  from  the  press  is  the  elain  or  oil  of  tallow;  the 
solid  substance  is  the  tallow  stearine,  for  making  candles  when  operated 
upon  as  follows: 

Oxydation,  or  conversion  of  stearine  ihto  stearic  acid.  This  process  is 
exactly  the  same  as  isdescnbed  for  palm  stearine.  Separation  of  the  stearic 
acid  from  the  lime.  This  process  is  also  the  same  as  is  described  for  palm 
stearic  acid.  Crystallization  and  pressing  a  second  time;  after  the  stearic 
acid  has  been  well  washed  with  hot  water,  it  is  a^ain  crystallized  or  granu- 
lated as  before  described,  and  pressed  a  second  time.  Refining  process;  the 
stearic  acid  is  taken  from  the  press,  and  refined  by  the  second  process  d<8- 
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cribed  for  refining  palm  tteartc  acid;  after  bein^  well  washed  with  pare  hot 
water,  it  is  filtered  as  described  for  palm  stearic  acid,  and  cast  into  blocks 
readj  to  make  into  candles.  Thas  has  the  substance  become  good  steario 
acid,  which  the  patentee  calls  tallow  stearic  acid. 

Another  mode  of  carrying  on  the  process  with  animal  fat  or  tallow  is  as 
follows:— •Having  crystallized  and  pressed  as  before,  the  stearine  obtained 
is  to  be  saponifiM  by  combining  it  with  the  caustic  leys  of  soda,  potash,  or 
any  other  alkali;  thus  making  stearate  of  soda  or  potash,  &c.  This  stearate 
of  alkali  4s  dissolved  in  a  vessel  with  hot  water  and  steam;  to  this  must  be 
added  as  much  phosphoric  acid  as  will  neutralize  the  alkali  and  set  the 
stearic  acid  free.  The  stesric  acid  is  pot  into  an  evaporating  vessel  with  a 
heat  of  180  degrees,  and  is  left  until  the  whole  of  the  water  is  evaporated;  It 
is  again  pressed,  and*  after  having  been  well  washed  and  filtered,  is  cast 
into  blocks,  and  ready  to  make  into  candles.  The  phosphate  of  the  alkali,  is 
decomposed  with  quick  lime,  forming  phosphate  of  lime  and  caustic  alkali; 
the  caustic  alkali  is  again  employed  to  oxydize  a  fresh  portion  of  stesrine; 
the  phosphate  of  lime  Is  decomposed  by  sulphuric  acid,  and  the  phosphoric 
acid  is  ready  to  be  again  employed  by  this  method;  the  only  loss  is  the  sul- 
phuric acid  and  lime,  being  about  3  per  cent,  of  the  alkali  and  phosphoric 
acid. 

As  to  common  tallow,  mix  therewith  margaric  acid  from  palm  oil,  pre« 
pared  and  bleached  as  aforesaid,  in  the  proportion  of  10  to  20  lbs.  of  mar- 
garic acid  to  100  lbs.  of  tallow  in  the  manufacture  of  common  mould,  or  dip 
candles. 

As  to  bees-wax;  we  will  lastly  describe  our  method  of  operating  upon  this 
article,  which  is  simply  mixing  with  it  a  portion  of  our  palm  ur  tallow 
stearic  acid  in  its  highly  improved  state,  in  the  proportions  of  from  5  to  10 
parts  of  stearic  acid  to  100  parts  of  wax,  and  then  proceeding  to  make  can- 
dles of  the  materials  so  mixed,  by  running  them  into  moulds  in  the  ordin- 
ary manner  of  making  other  mould  candles.  lUd. 


SpmJUatum  cf  a  patent  granted  to  Alexandbr  mid  Jambs  Dixon, /or  thdr 
inqirovemerUs  in  dyeings  by  the  application  of  materiaU  not  hkherto  to 
need.    April  29, 1837. 

This  invention  is  comprised  in  a  small  compass.  The  patentees  say, 
according  to  the  ordinary  processes  of  dyeing  browns,  greens,  olives,  Saxon 
blues,  and  blacks,  a  substance  called  ^^argal"  (crude  tartar)  is  employed  as 
a  mordant,  as  is  well  understood  by  dyers,  which. is  an  expensive  material. 
Now,  the  object  of  this  invention  is  to  employ  sulphate  of  soda  as  a  mor- 
dant in  the  process  of  dyeing,  in  place  of  argal,  by  which  the  process  of 
dyeing  will  be  materially  improved,  both  as  to  the  cost  and  in  other  particu- 
lars. 

The  sulphate  of  soda  is  to  be  ground  and  sifted,  in  order  to  obtain  it  in  the 
state  of  fine  powder,  similar  to  the  condition  in  which  argal  is  prepared  for  the 
dyer;  and  the  subsequent  treatment  of  sulphate  of  soda  is  similar  to  that  pur- 
sued in  preparing  and  employing  argal  as  a  mordant;  and  a  dyer,  acquaint- 
ed with  the  ordinary  process  of  using  argal  will,  by  substituting  sulphate  of 
soda,  find  the  working  of  this  invention  easy  to  be  performed;  and  he  will 
find,  that,  in  many  respects,  ihe  colours  will  be  produced  more  readily  than 
when  argal  is  used,  and  hence  the  time  occupied  in  the  dyeing  with  some 
colours  be  shortened. 
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It  siuNild  be  remarked,  that  the  talphate  of  acMia  obtained  from  the  nitrate 
of  soda,  18  that  which  is  most  generally  effective  for  the  Tarious  coloars 
aboTe  mentioned;  bat  the  sulphate  of  soda  obtained  fcom  common  salt  (ma- 
riate  ofsoda,)  though  less  Taloable,  as  requiring  more  obseryation  and  care 
of  the  d  jer,  maj  be  ad vantageoasl  j  employed  for  a  mordant  in  dyeing  heavy 
colours,  particularly  browns  and  greens.  ibid. 


JSjpeeifieation  qf  a  patent  for  ImprovtmeniB  in  the  Manufaeture  of  Carluh 
maieof  Sodaigranied  to  F&anois  GtbbonSpilsburt  and  Wuxiam  Mauo- 
HAic    Sealed  Jon.  1 1/A,  and  enrolled  July  1 1, 1837. 

This  invention  relates,  first,  to  a  method  of  condensing  the  muriatic  acid 
gas,  which  is  now  suffered  to  escape  into  the  atmosphere  with  the  smoke 
and  vapour  of  the  furnaces.  . 

Secondly,  to  a  method  of  obtaining  carbonate  of  soda  from  muriate  of 
soda  without  first  producing  a  sulphate  of  soda,  whereby  the  expensive  and  la- 
borious processes  of  obtaining  and  decomposing  that  sulphate  are  avoided.  It 
is  well  known  that  in  order  to  condense  the  muriatic  acid  gas  (which  escapes 
so  largely  in  that  part  of  the  process  of  making  carbonate  of  soda,  which 
consists  in  converting  muriate  of  soda  into  sulphate  of  soda,)  it  is  only  ne- 
cessary to  bring  the  smoke  and  vapours,  which  issue  from  the  reverberatory 
furnaces  in  converting  muriate  of  soda  into  sulphate  of  soda,  into  contact 
with  a  sufficient  body  of  water.  But  the  smoke  cannot  be  so  treated  with- 
out at  the  same  time  b^ing  cooled  down,  whereby  the  draft  to  the  furnace 
is  proportionabljf  diminished.  A  high  temperature  is  so  necessary  to  the 
rapid  and  effective  decomposition  of  muriate  of  soda  by  sulphuric  acid, 
that  manufacturers  prefer  occasionally  paying  damages  for  the  nuisance 
they  occasion  to  the  neighbourhood,  rather  than  to  submit  to  the  positive 
and  daily  loss  which  must  be  the  consequence  of  any  check  to  the  draught 
of  their  decomposing  furnaces;  it  is  therefore  desirable  to  render  the 
draught  of  the  furnace  independent  of  the  higher  or  lower  temperature  of 
the  column  of  air  contained  in  the  chimney,  a  mode  of  accomplishing  which 
constitutes  the  first  part  of  our  invention. 

Deeeriplion  of  the  Drawing. — A,  B,  represents  a  section  of  the  principal 
flue  into  which  all  the  flues  of  the  several  decomposing  furnaces  of  alkali 
work  unite.  It  is  bent  at  right  angles,  rising,  as  shewn,  from  beneath  the 
surface  of  the  earth.    B,  is  a  steam-pipe  proceeding  from  a  steam-boiler 

delivering  steam  of  from  ten  to  twenty 
pounds  on  the  inch  pressure.  The 
pipe,  B,  separates  into  three  branches,' 

C,  C,  C,  terminated  by  jets  of  about 
one-quarter  of  an  inch  aperture  each. 

D,  D,  is  a  partition  of  brick  or  other 
suitable  material  which  divides  the  flue, 
A,  E,  transversely.     In  this  partition 

are  firmly  embedded  three  pipes,  F,  F,  F,  not  exceeding  four  inches  diame- 
ter, and  about  eighteen  inches  lung,  open  at  both  ends.  These  pipes  form 
the  only  communication  whereby  the  smoke  can  pass  fiom  the  part  of  the 
floe,  A,  to  that  marked  E.  The  jets  of  the  steam-pipes  C,  C,  C,  are  in- 
serted, as  shewn,  into  the  centre  of  the  parallel,  and  opposite,  open  pipes, 
F,  F,  F;  they  enter  about  two  inches,  the  smuke  passing  around  them  free- 
ly in  its  passage  through  F,  F,  F,  in  the  direction  of  the  arrows.  The  ef^ 
feet  of  this  arrangement  is  that  so  soon  as  steam  of  from  ten  to  fifteen 
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poands  on  the  inch  Is  permitted  to  rash  out  of  the  jets,  C,  C,  C»  it  com- 
municates  so  great  a  velocity  to  the  columns  of  air  contained  ia  the  opea 
pipes,  F,  F,  Fy  that  ir  most  powerful  draught  is  created  in  the  flue,  A,  E, 
independent  of  any  aid  from  the  natural  draught  of  the  chimnej.  Al- 
though only  three  steam-jets  and  air-pipes  are  shown  in  the  drawing,  their 
Dumber  must  be  increased  as  the  number  of  furnaces  to  be  worked  increas* 
es.  The  arrangement  here  described  is  suflScient  for  two  large  decompo- 
sing furnaces  such  as  are  ordinarily  employed.  Without  exactly  deter- 
mining the  number,  which  must  depend  upon  circumstances  peculiar  to 
each  manufactory,  it  may  be  generally  stated,  as  a  rule,  that  fiveair-pipes 
of  four  inch  diameter,  and  five  steam-jets  of  one-quarter  of  an  inch  aper- 
ture, projecting  steam  from  ten  to  fifteen  pounds  pressure,  will  be  found 
'  sufficient  to  work  four  large  reverberatory  furnaces  more  effectively  than 
a  chimney  two  hundred  and  fifty  feet  high.  The  end  of  the  flue,  E,  is 
made  to  communicate  with  any  form  of  condenser  the  manufacturer  may 
choose,  whereby  the  vapour  and  gas  traversing  the  flue,  may  be  brought 
into  contact  with  a  body  of  water  sufficient  to  condense  the  aqueous  va- 
pour and  absorb  the  acid,  but  as  such  condensation,  and  means  for  effecting 
the  same,  are  well  known,  and  as  we  do  not  claim  any  particular  form,  it 
is  unnecessary  to  enter  into  a  description  thereof.  After  the  smoke  has 
been  thus  made  to  pass  over  the  water,  the  uncondensable  gases  are  to  be 
carried  into  a  chimney  to  escape  in  the  ordinary  way. 

We  will  now  describe  our  second  improvement^  which  consists  in  a 
mode  of  producing  carbonate  of  soda  by  converting  muriate  of  soda  into  a 
fluoride,  of  sodium  or  fluosilicate  of  soda  ((he  latter  is  to  be  preferred  as 
being  the  more  insoluble,)  instead  of  first  obtaining  a  sulphate,  as  ordinari- 
ly performed  in  manufacturing  carbonate  of  soda.  For  this  purpose,  con- 
centrated fluoric  acid,  obtained  from  Derbyshire  spar  in  any  of  the  usual 
methods,  and,  as  is  well  known,  is  to  be  mixed  with  its  weight  of  muriate 
of  soda,  and  so  much  water  added  as  will  prevent  the  muriatic  acid  from 

Soingoff  in  the  state  of  gas.  There  is  then  to  be  added  sufficient  ground 
int,  or  other  silicious  matter,  to  convert  the  fluoride  of  sodium  into  fluo- 
silicate of  soda.  The  supernatant  liquor,  consisting  of  concentrated  mu- 
riatic-acid holding  a  little  fluosilicate  of  soda  in  solution,  is  then  to  be 
drained  off*.  The  remaining  fluosilicate  is  then  to  be  washed  slightly  with 
as  little  water  as  possible,  after  which  it  is  to  be  transferred  to  a  furnace, 
and  subjected  to  a  low  red  heat  to  drive  off"  any  adhering  muriatic  acid. 
The  dry  product  is  next  to  be  mixed  with  double  its  weight  of  powdered 
chalk  or  limestone,  and  the  whole  boiled  in  water  for  several  hours.  The 
•  effect  of  this  operation  is  a  double  decomposition,  whereby  the  fluosilicate 
of  soda  land  carbonate  of  lime  are  converted  into  fluosilicate  of  lime  and 
carbonate  and  sesquicarbonate  of  soda,  the  latter  being  dissolved  in  the 
water.  This  supernatant  liquor  is  to  be  drawn  off*,  the  residuum  well  wash- 
ed, and  the  washings'  added  to  the  first  liquor,  the  whole  is  then  to  be 
evaporated  to  dryness,  and  the  resulting  product  heated  to  redness.  What 
remains  is  pure  carbonate  of  soda,  which  may  be  redissolved  in  water  and 
crystallized  in  the  ordinary  way.  If  instead  of  the  fluosilicate  of  soda 
the  fluoride  of  sodium  is  preferred,  then  the  same  process  is  to  be  gone 
through,  with  the  omission  of  the  ground  flints,  aod  the  result  will  be  luo- 
ride  of  calcium  and  carbonate  of  soda. 

Having  thus  described  our  invention,  and  the  best  means  we  are  acquaint- 
ed with  for  carrying  the  same  into  effect,  we  would  remark  in  the  first 
place  as  respects  the  condensation  of  the  muriatic  acid  gas,  we  do  not  claim 
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aaj  form  of  coodeoser,  or  anj  peculiar  method  of  bringiog  the  gaa  and 
smoke  from  the  decomposing  furnaces  into  contact  with  water;  neither  do  we 
confine  ourselves  to  the  exact  arrangements,  herein  described.  But  we 
claim,  as  the  first  part  of  our  invention,  the  application  of  a  jet  or  jets  of 
steam  plajing  into  the  flue  or  flues  of  the  ordinary  decomposing  furnaces 
employed  bj  alkalF  makers,  for  the  purpose  of  impelling  the  column  of  va- 
pour and  gases  contained  within  them,  independent  of,  or  in  conjunctioa 
with,  the  ordinary  draught  of  the  chimney,  when  performing  that  part  of 
the  process  of  making  carbonate  of  soda  which  consists  in  converting  muri- 
ate of  soda  into  sulphate  of  soda. 

Secondly,  we  claim  the  treating  of  muriate  of  soda  with  fluosilicic  actd 
in  the  manufacture  of  carbonate  of  soda,  in  place  of  converting  muriate 
of  soda  into  sulphate  of  soda,  and  then  into  carbonate  of  soda,  as  hereto- 
fore practised. 

lUper.  of  Ftt.  Invett. 

Specification  of  a  patent  for  Smelting  Iron  with  Jnthracite  Coal.     Granted 
to  George  Cranb.     Sealed  Sept.  28,  1836,  enrolled  March  28,  1837. 

According  to  the  ordinary  practice  of  obtaining  iron  from  iron-stone,  mine, 
or  ore,  in  this  country,  the  iron-stone,  mine,  or  ore,  either  calcined  or  in 
the  raw  state  according  to  its  respective  qualities  is  put  into  suitable  fur- 
naces, with  coke  produced  from  bituminous  coal,  formerly  called  pit-coal 
in  contradistinction  to  charcoal  produced  from  wood,  which  was  the  fuel 
employed  in  this  country  previous  to  the  introduction  gf  pit-coal,  in  the 
smelting  and  manufacture  of  iron.  Now  as  there  are  districts  in  which. are 
to  be  found  large  quantities  of  iron-stone,  mine,  or  ore,  in  the  immediate 
neighbourhood  of  what  is  known  as  stone-coal,  or  anthracite  coal,  it  has  long 
been  considered  as  a  desirable  object  to  employ  such  coal  for  the  smelting 
and  manufacture  of  iron,  and  although  attempts  have  been  made  to  apply 
such  description  of  coal  in  the  smelting  and  manufacture  of  iron,  the  same 
have  failed  and  have  been  abandoned.  In  addition  to  such  advantages  to 
be  obtained  from  the  using  of  anthracite  or  stone  coal  in  the  districts  where 
such  coal  is  found  together  with  iron  stone,  mine,  ore,  from  the  practice  I 
have  had,  I  am  induced  to  believe  such  coal  from  its  properties,  will  be 
found  to  produce  a  quality  of  Iron  more  nearly  resembling  iron  obtained  by 
the  aid  of  vegetable  charcoal.  Now  the  object  of  my  invention,  is  the  appli- 
cation of  such  anthracite  or  stone  coal,  combined  with  a  hot-air  blast,  in  the 
smelting  or  manufacture  of  iron  from  iron-stone,  mine,  or  ore.  Apd  in  or- 
der to  give  the  best  information  in  my  power  for  enabling  a  workman  to  c^r- 
ry  out  my  invention,  I  will  describe  the  process,  or  means,  pursued  by  me, 
and  in  doing  so,  I  will  suppose  the  furnace  of  an  ordinary  construction  to 
be  in  blast,  and  that  the  machinery  and  apparatus  are  adapted  for  the  applica- 
tion of  hot-air  blast,  as  is  well  understood  and  extensively  applied  in  many 
places  where  the  ordinary  fuel  (coke  of  bituminous  coal,  or  the  coal  in  a  raw 
state)  is  employed  in  the  manufacture  of  iron  from  iron  stone,  mine,  or  ore, 
and  I  have  found  that  a  furnace  having  suitable  apparatus  for  heating  the 
blast  to  about  600  degrees  of  Fahrenheit,  a  good  arrangement  for  carrying 
out  my  invention,  though  so  high  a  degree  of  temperature  is  not  indispensa- 
bly necessary,  but  I  believe  preferable.  In  charging  such  a  furnace,  I  throw 
in  about  SCO  weight  of  anthracite  or  stone  coal  or  culm,  to  each  500  weight 
of  calcined  argillaceous  iron  stone,  with  a  proper  quantity  of  flux  as  if  work- 
ing  with  the  coke  of  bituminous  coal,  such  charging  of  the  furnace  and  the 
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^neral  working,  with  the  exception  of  the  using  of  anthracite  or  stone  coal, 
IS  to  be  pursued  as  if  working  with  coke  or  bituminous  coal,  and  I  would 
remark  that  the  quantities  above  given  are  such  as  I  have  hitherto  employed 
Jn  making  the  best  qualities  of  pig-iron,  videlicet,  No.  1  or  No.  2,  at  mj 
works,  from  the  anthracite,  stone«coa1,  or  culm,  found  iq  the  neighbourhood 
of  the  Yniscedwjn  Iron  Works;  but  those  quantities  maj  be  varied  accord- 
ing to  local  circumstances,  and  the  refractory  nature  of  the  iron-stone,  mine, 
or  ore,  or  otherwise  to  be  reduced  and  the  quality  of  iron  desired  to  be  ob- 
tained, as  is  the  case  in  ordinary  working,  and  at  the  judgment  and  discretioa 
of  the  manager  as  heretofore.  And  I  would  remark  that  the  anthracite  or 
stone  coal  or  culm,  may  be  coked  in  like  manner  to  bituminous  coal  before 
charging  the  furnace,  but  from  my  experience  I  have  not  (so  far  as  my  prac- 
tice goes  in  working  with  the  coal  obtained  in  my  neighbourhood)  found  that 
such  coking  is  necessary,  or  that  a  more  advantageous  result  is  obtained  than 
in  applying  the  anthracite  or  stone-coal  directly  from  the  mine.  And  it  is 
desirable  to  observe,  I  have  found  it  of  advantage  that  the  blast  of  hot-air 
should  be  as  free  and  unimpeded  as  possible,  and  from  that  account  I  have 
hitherto  used  only  anthracite  or  stone  coal,  thesmaller  parts  of  which  would 
not  pass  through  a  sieve  of  an  inch  mesh,  but  where  the  pillar  or  volume  of 
blast  is  considerable,  say  two  pounds  and  upwards  on  the  square  inch,  this 
precaution  is  not  necessary. 

Having  thus  described  the  nature  of  my  invention,  and  the  manner  of 
carrying  the  same  into  effect,  I  would  have  it  understood  that  I  do  not  claim 
the  using  of  a  hot-air  blast  separately,  in  the^smeltingand  manufacture  of  iron 
as  of  my  invention  when  uncombined  with  the  application  of  anthracite  or 
stone-coal  and  culm;  nor  do  I  claim  the  application  of  anthracite  or  stone- 
coal  in  the  manufacture  or  smelting  of  iron,  when  uncombined  with  the 
using  of  hot-air  blast.  But  what  I  do  claim  as  my  invention  is  the  appli- 
\:ation  of  anthracite  or  stone-coal  and  culm,  combined  with  the  using  of  hot- 
air  blast  in  the  smelting  and  manufacture  of  iron,  from  iron-stone,  mine,  or 

ore,  as  above  described.  Reper.  Pat  InTenUoni. 


Progress  of  Practical  and  Theoretical  Meclianlcs  and  Chemistry. 


Notice  on  the  Bichromate  of  the  Perchloride  of  Chrome.    By  M.  Walters. 

I  have  constantly  succeeded  in  the  preparation  of  this  compound  by  em« 
ploying  the  quantities  and  process  following:  I  placed  in  a  tubulated  glass 
retort  100  parts  of  sea-salt  dissolved,  and  168  parts  of  neutral  chroroate 
of  potash,  tne  whole  being  well  mixed  and  reduced  to  a  very  fine  powder; 
I  then  fixed  to  the  retort  a  tube,  and  a  receiver  with  two  apertures,  and 
poured  by  degrees,  through  a  tube,  in  the  form  of  an  S,  which  was  fixed 
in  the  aperture  of  the  retort,  300  parts  of  concentrated  sulphuric  acid. 

The  liquor  thus  obtained  is  of  a  beautiful  blood-red  colour;  it  is  volatile 
and  sends  forth  vapour  copiously;  when  placed  in  contact  with  a  quantity 
of  water,  it  falls  to  the  bottom  in  drops  of  an  oily  appearance,  and  changes 
into  chlorhydric  acid  and  chromic  acid;  its  boiling  point  is  fixed  and  takes  ^ 
place  at  118^  Cent,  under  the  pressure  of  0"'76;  its  specific  gravity  at 
the  temperature  of  21°  Cent,  is  1.71;  it  attacks  mercury  with  great  activi- 
ty; for  this  reason  all  contact  with  this  metal  must  be  avoided;  it  is  decom- 
posed by  sulphur,  detonates  with  phosphorus,  dissolves  chlorine  and  iodine, 


Digitized  byVjOOQlC 


BichromiU  of  the  Perchhride  of  Chrome.  407 

and  conUnes  with  ammonia  with  a  disenga^meiit  of  light  A  small 
qoaotitj  mixed  with  concentrated  alcohol  combines  with  a  violent  explosion 
and  the  inflamed  alcohol  is  scattered  with  force.  This  unexpected  action 
very  nearlj  deprived  me  of  mj  sight,  and  has  burnt  me  in  a  roost  dreadful 
manner. 

The  bichromate  of  the  perchloride  of  chrome  is  composed  according  to 
mj  analyses,  of 

Chlorine,  .        45.14 

Chrome,  •         35.58 

Oxygen,  .         19J28 

This  result  agrees  with  that  obtained  by  H.  Rose,  and  with  a  combinatioa 
calculated  according  to  the  formula  2  Cr  O  +  Cr  O*. 

Cr»  =  1055.457  —  35.37 

Ch<»  1327.950  =  44.51 

O*  s    600.000.»20.12 
The  density  of  the  vapour  deduced  from  observation  gives  D  s  5.9;  the 
value  obtained  by  calculation  by  means  of  the  formula  2  Qr  O'  +  Cr  Ch% 
h  equal  to  D  a  5.48. 

3  vol.  of  chrone  .  11.6433 
6  vol.  of  chlorine  .  14.6760 
6  vol.  of  oxygen        .  6.6156 

32,9349 
=  5.48 


The  analysis  and  the  density  of  the  vapour  of  the  bichromate  of  the 
perchloride  of  chrome  coincide  therefore  in  representing  this  body  as  a 
combination  of  chromic  acid  and  perchloride  of  chrome;  its  constitution  may 
however  be  regarded  in  a  different  light,  which,  without  being  in  contra- 
diction either  to  the  composition  or  to  the  density  found,  explains,  in  a  cer- 
tain degree  better  its  remarkable  characters  and  its  little  stability.  Dr. 
Thomson  having  subjected  this  body  at  the  time  to  analysis,  had  already 
offered  quite  a  peculiar  opinion  on  its  constitution;  he  regarded  it  as  being 
formed  of  chromic  acid  and  of  chlorine,  and  called  it  chloro'Chromic  acid; 
but  this  opinion  could  not  withstand  the  objection  of  H.  Rose,  that  with 
this  supposition  the  combination  must  contain  10  per  cent,  more  chlorine 
than  obtained  by  analysis.  But  if  instead  of  representing  this  combination 
as  formed  of  chromic  acid  and  chlorine,  we  look  upon  it  as  being  formed 
of  Cr  O  and  chlorine,  the  hypothetical  radical  Cr  O*  of  chromic  acid  (itself 
expressed  by  the  formula  Cr  O2  -f  O,)  acting  the  part  of  a  simple  body 
similar  to  the  oxide  of  carbon  and  to  benzoyl,  this  combination  k>ecomes 
analogous  to  the  chloro-oxicarbonic  acid,  the  chlorine  occupying  the  place 
of  the  oxygen,  which  is  not  found  in  the  radical  of  chromic  acid.  We  may 
therefore*  represent  this  body  by  the  formula  Cr  O"  +  Ch,  which  agrees 
both  with  analysis  and  with  the  density  found.  Indeed  the  analysis  calcu- 
lated according  to  this  formula  gives  the  following  result: 

1  atom  of  chrome  351.819  =  35.37 

2  atoms  of  chlorine         442.650  =  44.51 
2  atoms  of  oxygen  200.000  =20.12 

994.469       100.00 
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And  as  to  what  concerna  the  density,  calculated  according  to  the^ame  for- 
mnla,  we  find 

1  vol.  of  chrome       3.8811 

2  vol.  of  chlorine      4.2890 
2  vol.  of  oxjgea        2.2078 


But  here  each  atom  of  the  compound  represents  only  two  volumes  of  va« 
pour.  This  body  may  therefore  be  regarded  as  a  distinct  acid,  which 
might  be  named  chhrO'Oxi'Chromic  add.  Recollecting  that  the  perchloride 
of  chrome  does  not  exist  in  an  isolated  state,  that  analogous  compounds  are 
only  produced  by  acids,  which  for  one  atom  of  radical,  contain  three  atoms 
of  oxygen,  which  are  isoroorphous  with  each  other,  and  which  may  all  be 
expressed  after  the  hypothesis  of  M*  Persoz,  by  the  formula  R  0<  +  0,  in 
taking  into  consideration  the  facility  with  which  this  body  is  decomposed 
when  brought  into  contact  with  other  bodies,  and  its  little  stability;  this 
manner  of  regsrding  the  constitution  of  this  body,  which  explains  its  vari- 
ous actions,  offers  the  appearance  of  much  probability. 

Lond.  andEdln.  Philoi.  Mag. 


Proration  of  Bicarbonate  of  Potash.  By  Prof.  Wcbhler. 

Carbonate  of  potash,  both  in  the  dry  slate  and  in  solution,  combines  very 
slowly  with  the  second  e<|uivalent  of  carbonic  acid  to  form  the  bicarbonate 
of  potash.  By  means  of  charcoal  in  a  finely  divided  state  the  combination 
may  be  made  to  take  place  very  easily.  It  can  be  performed  in  the  follow- 
ing manner:  bitartrate  of  potash  Is  to  be  heated  in  a  covered  crucible,  the 
burnt  mass  to  be  moistened  with  water,  put  into  a  receiver,  and  carbonic 
acid  passed  through  it.  The  absorption  takes  place  with  such  rapidity  that 
the  mass  becomes  strongly  heated,  so  much  so  that  it  is  necessary  to  sur- 
round the  receiver  with  cold  water  to  prevent  the  reconversion  of  it  into 
carbonate  of  potash.  The  saturation  is  complete  when  it  ceases  to  give  out 
heat.  It  is  then  dissolved  in  the  smallest  possible  quantity  of  water  at  the 
temperature  of  100^  to  120^  Fahr.;  upon  the  cooliucrot  the  filtered  solution, 
the  {greater  part  of  the  bicarbonate  separates  in  fine  crystals. — Poggen- 

dorjff^S  Annals.  Lend.  &  Ed.  PhUoi.  Mag. 

Preparation  of  Protoxide  of  T\n. 

Owing  to  the  great  difficulty  of  preparing  protoxide  of  tin  according  to 
the  directions  generally  given  in  chemical  works,  I  was  led  to  make  some 
experiments  on  the  subject.  I  find  the  following  process  to  be  that  ivhich 
yields  the  purest  oxide.  Prepare  a  solution  of  protochloride  of  tin  by  dis- 
solving the  metal  in  hydrochloric  acid,  taking  care  always  to  have  a  great 
excess  of  the  metal;  the  solution  is  then  evaporated  to  dryness,  together  with 
a  lump  of  tin  to  prevent  the  formation  of  perchloride.  The  tin  is  then 
separated,  and  the  chloride  weighed,  and  rubbed  in  a  mortar  with  its 
equivalent,  or  rather  more,  of  crystallized  carbonate  of  soda;  the  mixture 
soon  becomes  fluid;  it  is  then  put  into  an  evaporating  dish  and;heated  on  the 
sand-bath,  frequently  stirring,  till  it  becomes  thoroughly  black;  it  is  then 
removed  and  well  washed  with  boiling  water,  filtered,  and  dried  at  agendo 
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liett  Ml  the  aand-bfttb.  The  oxide  thus  preperfd  is  ef  a  beaolirnl  Ue«- 
btack  or  ilate-colour;  it  is  yerj  tolable  m  hydrochloric  acid,  and  whoa 
heated  to  dull  redness  in  the  air,  it  takes  fire  aod  baros,  and  is  cooF^rted 
to  to  peroxide*  S.  A.  SUmpall* 

Sl  Thomas^  HotpUa^  January  Srd^  1838.  ibid. 


Efficacy  of  Lightning  Bods^  or  Conductors,    By  F.  MAOERONt. 

I  perceive  that  a  question  is  mooted  at  the  meeting  of  the  British  Asso* 
elation  for  (he  Advancement  of  Science,  whether  in  the  case  of  a  certain 
**monument  140  feet  high,  erected  on  the  summit  of  a  mopotain  1,400  feet 
high,  augmented  safetj,  or  dani;er,  would  be  the  consequence  of  attaching  to 
it  a  conductor  or  paratonnere?"  I  am  induced  to  call  the  attention  of  jour 
intellectual  readers  to  this  passage,  as  I  am  very  sure  that  the  subject  is  of 
great  importance  to  society.  About  six  months  ago  (vol.  xxvi.  p,  367)  you 
Honoured  ne  hy  giving  insertion  to  my  account  of  a  safety  gunpowder 
magaKine,  in  which  I  speak  of  lightning  conductors,  and  to  which  1  would 
request  your  readers  to  refer.  There  is  just  now  a  gentleman,  one  Lieuteo- 
ant  Green,  of  the  Royal  Navy,  who  is  endeavouring  to  convince' the  public 
by  his  writing,  that  conductors  are  prone  to  cause  the  damage  they  are 
intended  to  avert.  I  must  say,  that  I  regard  this  statement  as  a  mischief, 
for  I  have  seen  too  much  of  the  saving  power  of  Conductors  not  to  wish 
that  every  house  in  Great  Britain  were  protected  by  one. 

Lieutenant  Green,  in  his  anti-paratonnere  pamphlet,  lately  published  by 
Tanner,  of  New  Bond  street,  tells  us  of  fifty  churches  in  this  country  hav- 
ing been  lately  struck  by  lightning,  because  they  had  metal  vanes!  To  be 
sure;— but  metal  vanes  are  not  conductors;  and  conductors  should  not  be 
formed  of  a  wire  scarcely  bigger  than  a  bell  wire.  In  my  above  quoted 
article,  I  have  stated,  that  a  tube  is  better  for  a  conductor  than  a  solid  rod, 
because  it  is  to  the  surface  of  bodies  that  electricity  adheres.  Nothii^ 
could  be  fitter  for  the  purpose  than  iron  gas  pipes;  but  their  connexions  and 
attachments,  down  the  building,  must  be  of  stone,  or  other  ooQ^conducting 
materials. 

Previously  to  the  church  of  St.  Peter's,  at  Rome,  being  protected  by 
mitnerous  conductors,  by  the  French  government,  damage  was  continoallj 
bf  ing  done  to  the  upper  part  of  that  stupendous  edifice;  but  never  was  the 
•  Icjf^t  injury  inllicted  after  the  application. 

It  must  be  borne  in  mind,  that  an  elevated  and  efficient  conductor  will 
give  its  protection  more  frequently  in  perfect  silence,  and  unobserved,  than 
bj  conducting  into  the  ground,  or  water,  a  positive  discharge  of  electric 
matter,  accompanied  by  a  flash  and  thunder.  The  many-pointed  conduc- 
tors will  silently  draw  off*  the  electricity  from  a  passing  cloud,  without  any 
discharge,  properly  so  called,  so  that  the  blow  has  been  parried,  if  it  be  net 
a  tmU  to  say  so,  before  it  is  struck. 

During  my  several  sojourns  at  Rome,  I  have  made  particular  inqdtrics 
into  the  effects  of  lightning  on  St.  Peter's  church.  After  the  numeroes 
substantial,  many-pointed  conductors  were  affixed  to  the  summit,  and  most 
prominent  angles,  of  the  church,  by  the  French  in  1808,  an  electric  dischaif  e 
was  not  known  to  have  fallen  upon  it  more  than  three  tiroes,  and  then  it 
did  no  injury,  it  appears  that  the  clouds,  in  passing  over  the  church,  are 
deprived  of  their  plus  electricity  by  the  conductors,  just  as  a  Leyden  jar  is 
silently  equilibrized  by  the  presentation  of  a  metallic,  pointed  conductor. 
How  many  ships  would  be  saved  from  damage,  confiagratioo»  and,  perfaapSf 

Vol.  XXL— No.  6.— Juke  ,  1 838.  35 
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instant  sQbmereion,  bj  properly  constructed  Tehicles  for  coDTejiog  the 
electric  fluid  o^er  the  sides  into  the  water?  What  inconvenience  could  be 
felt,  from  a  branched  rod  and  a  chain  from  the  mast-head,  hanging  along 
.  the  shrouds  into  the  water!  All  tlie  failures  of  conductors  arise  from  their 
want  of  sufficient  mass  of  metaU  A  zinc  chain,  or  tube,  would  be  far  less 
liable  to  oxidation  than  iron;  and,  as  I  have  before  remarked  in  the  case  of 
a  powder  magazine,  &c,,  the  metal  might  easily  be  kept  with  a  clear  sur- 
face, by  an  occasional  rubbing  with  a  brick*bat.  About  London  we  see 
'  conductors  not  thicker  than  a  quill,  applied  to  shot  towers,  tall  chimnies, 
&c.,  whereas  they  ought  to  be  gas  tubes  of  at  least  an  inch  in  diameter. 
The  top  ought  to  be  formed  in  the  manner  of  a  branch  of  a  tree,  with  five 
or  six  points  of  copper  gilt,  the  extreme  points  being  of  pure  gold  or  silver, 
as  are  those  at  Rome. 

In  some  volcanic  districts,  over  which  it  would  appear  that  the  solidified 
crust  of  our  globe,  which  covers  the  yet  incandescent  mass,  is  thinner  or 
more  porous,  than  at  other  points,  the  electrical  exchange  of  compliments 
between  the  earth  and  atmosphere,  are  almost  as  frequently  directed  op- 
wards  from  the  earth  to  the  clouds,  as  in  the  contrary  direction.  Even 
against  such  upward  discharges,  the  conductors,  inserted  in  the  earth;  and 
ascending  to  the  summit  of  the  building,  will  preserve  them  from  injury. 
I  have  witnessed  a  great  many  instances  of  ascending  streams  of  electricity, 
some  of  which  I  have  remarked  upon  in  your  pages,  particularly  in  Nos.  401 
and  402;  and  I  am  induced  to  think  that  we  should  see  many  more  exhibi- 
tions of  the  process,  were  it  not  for  the  trees  which  act  as  silent  conduc* 
tors,  both  upwards  and  downwards.  Electricity  is  the  real  food  of  plants, 
which  they  absorb  through  the  innumerable  points  of  their  leaves  and 
branches.  On  the  same  principle  should  a  lightning-conductor  be  con- 
structed with  as  many  points  as  convenient. 

Lieutenant  Green  says,  ^^seventy-nine  churches  in  Great  Britain  have  in 
a  few  years  been  struck;  some  of  them  destroyed;  manj,  after  being  fur- 
nished with  from  one  to  four  conductors.  All  of  those  struck  had  metal 
vanes.'*  How  **many,"  out  of  the  seventy-nine  churches,  were  furnished 
with  conductors,  this  opponent  to  Benjamin  Franklin,  does  not  tell  us. 
He  only  shows  the  danger  of  metal  vanes  inviting  the  lightning,  with- 
out a  conductor  to  take  it  away.  A  bit  of  wire  attached  to  the  walls  by 
iron  eye  bolts,  or  staples,  is  certainly  more  likely  to  cause  mischief  than  to 
give  protection.  A  proper  and  elevated  conductor  will  generally  carry  oflT 
the  electricity  silently,  without  any  apparent  discharge.* 

LfODd.  Jlleeb.  Mof. 

New  Experiment  on  Galvanic  or  Chemical  action. 

The  following  experiment  is  communicated  to  *'The  Annals  of  Electri- 
city, Magnetism  and  Chemistry,  conducted  by  William  Sturgeon,''  by  a 
correspondent  whose  signature  is  L.  B.  W. 

*^l  took  a  smooth  and  clean  piece  of  zinc,  about  the  size  of  a  walnut, 
inserted  it  in  a  piece  of  bullock's  gut,  and  having  carefully  squeezed  out 
all  the  air  from  the  gut,  tied  it  tight  at  both  ends,  i  then  placed  the  zinc, 
so  surrounded  by  the  gut,  (into  which  there  could  be  no  mechanical  possi- 
bility of  entrance  to  the  fluid,)  into  a  jar  of  dilute  sulphuric  acid,  and  left 
it  so  all  night.  In  the  morning  I  found  the  gut  full  of  gas  almost  to  burst- 
ing.   To  prove  the  nature  of  the  gas  I  made  a  pin  hole  in  the  membrane, 

*  JWfe.  Tlie  above  article  is  inserted  because  the  fact  stated  respecting  St.  Peter's 
Church  is  deemed  imporUnti  it  otherwise  assumes  as  £icU  what  requiies  to  be  verified. 
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and,  squeexiog  the  gat  tbroagh  the  flame  of  a  candle,  foaDd,aa  I  expected, 
that  it  was  hydrogen.* 

Here  there  could  have  been  no  voltaic  influence;  for  zinc  alone  can  pro-  y 
duce  none.    Chemical  it  could  oolj  have  been  bj  the  transmission  of  the 
acid;  but  the  gat  contained  none.    The  zinc  bore  the  same  clean  appear- 
ance as  when  first  inserted,  and  was  nowise  oxidated. 

**I  repeated  the  experiment  again  and  again,  with  the  same  result,  ex- 
cepting only  that  I  found  the  inside  of  the  bladder,  or  gut,  and  the  zinc 
slightly  moistened  with  a  tasteless  vapid  fluid.''  L.  B.  W. 

To  W.  Sturgeon,  Esq. 
&c.  4*0.  &c. 

The  interesting  facts  above  stated,  appear  to  admit  of  satisfactory  expla- 
nation from  experiments  made  by  the  Editor  of  the  Journal,  and  published 
in  the  first  number  of  his  Annals.  He  ascertained  that  different  points 
on  the  surface  of  the  same  piece  of  metal  are  evidently  in  different  states 
of  electric  polarity,  and  act  towards  each  other,  where  connected  by  imper- 
fect conductors,  like  the  poles  of  a  voltaic  battery,  producing  a  decomposi- 
tion of  the  interposed  fluids.  There  can  be  little  doubt,  therefore,  that  the 
moisture  supplied  by  the  gut  was  decomposed  by  the  voltaic  action  of  the 
Ztinc  itself,  the  oxygen  of  the  moisture  combining  with  the  metal,  while  the 
hydrogen  escaped  and  'expanded  the  enclosing  membrane. 

G. 


Progress  of  CItII  lEngtaeering. 

JjsphaUic  Mastic. 

The  ancients  were  indebted  for  the  preservation  of  their  buildings 
to  the  choice  of  their  materials,  and  particularly  to  the  use  of  cements, 
which,  perfectly  uniting  with  metal,  stone,  or  wood,  rendered  xheir 
structures  firm  and  solid.  Amongst  others,  the  use  of  a  bituminous  ce- 
ment appears  to  have  been  extensive  from  the  earliest  times.  Historians 
inform  us,  and  modern  observation  confirms  their  statements,  that  the 
bricks  with  which  the  walls  of  Babylon  were  constructed  were  cemeui- 
ed  together  with  hot  bitumen.  And  in  the  destruction  of  some  ancient 
remains  of  fortifications,  supposed  to  have  been  Roman,  near  Pyrimont^ 
about  forty  years  ago,  the  stones  appear  to  have  been  similarly  cement- 
ed; and  so  great  was  their  tenacity,  that  the  works  were  with  great  diffi- 
culty pulled  down,  and  npt  without  the  use  of  gunpowder.  This  cir- 
cnmstaoce  led  to  a  singular  and  important  discovery,  for  the  fact  of 
which,  as  follows,  we  are  indebted  to  a  gentleman  named  Perrigny,  a 
native  of  that>neighbourhood.     During  the  removal  of  the  above  ancient 

*Thst  animml  membrane  (bladder  gut)  baa  not  only  a  permeabilitj  to  fluid,  but  a 
power,  by  capilUry  attraction,  of  raiting  it  two  or  three'  feet  above  its  IavoI,  I  call  to 
witness  my  friend  Goldwortby  Gurney,  who  lately  related  to  me  the  following  experi- 
ment. Fill  a  glass  funnel  with  water,  and  tie  a  fresh  bladder  over  the  large  opening  so 
securely  that  no  water  can  escape;  place  it,  with  the  bladder  downwards,' in  aveasel 
(large  dish)  also  fuH  of  water.  Into  the  nozzle,  or  small  end,  of  the  funnel,  a  tube  of 
3  feet  in  length  is  to  be  inserted  and  secured  quite  tight  by  luting)  set  the  apparatus 
thus  arranged  aside,  and  watching  it,  it  will  be  found,  said  my  informer,  that  the  water 
will  soon  begin  to  rise  in  the  tube,  and  ultimately  reach  the  height  of  two  or  three 
feet 
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ranainB,  it  was  observed  that  the  eemeftt  bore  a  gteat  resemblance  to 
the  aspbaltic  mass  or  mountain  in  the  park  of  Pyrlmont,  about  five 
itiiles  nofth  of  Seysseh  This  led  several  persons  present  to  think  of 
making'  a  similar  application  of  it;  amongst  others  was  a  relative  of  M. 
Perrigny,  whose  dwelling  on  the  banks  of  the  Rhone  was  so  very  damp, 
that  the  lower  part  could  not  be  appropriated  to  any  use  whatever. 
This  person  considered  that  its  ivpH^c>^^iot>  might  succeed  in  keeping 
out  the  wet,  every  other  remedy  that  he  had  tried  having  failed.  The 
experiment  was,  accordingly,  made,  and  succeeded  beyond  his  most  san- 
guine expectations*  This  circumstance,  among  other  early  trials  of  its 
properties,  speedily  led  to  its  very  general  adoption  in  that  vicinity, 
where  the  working  of  this  material  has  become  of  great  importance, 
atid  where  the  presence  of  the  bituminous  asphalte  is  so  great  as  to  ap- 
pear almost  inexhaustible,  and,  although  but  recently  worked  to  any 
great  extent,  yet  its  properties  as  a  cement  appear  to  have  been  long 
known.  It  already  constitutes  the  chief  wealth  of  the  country,  which 
was  previously  half  wild. 

In  various  parts  of  the  eastern  chain  of  the  Jura  mountains,  there  are 
bituminous  veins  of  greater  or  less  extent;  but  the  only  place  at  present 
known  where  the  asphaUic  rock  is  to  be  found  is  at  Pyrimont,  above  named 
in  the  department  de  I'Ain.  In  this  immediate  vicinity  is  also  obtained 
a  peculiar  kind  of  mineral  pitch,  there  called  bitumen,  which,  upon  be- 
ing mixed  in  certain  proportions  with  the  asphalte,  forms  the  mastic, 
or  cement,  of  which  it  is  our  business  to  treat,  and  which,  in  France, 
after  years  of  struggling  With  prejudices,  and  the  opposition  of  parties 
interested  in  its  failure,  is  obtaining  so  large  a  share  of  patronage  as  to 
be  extensively  employed  both  in  the  public  and  private  works  of  that 
kingdom. 

For  many  years  after  the  discovery  of  the  valuable  properties  ^  the 
asphalte,  the  mine  at  Pyrimont  was  the  property  of  a  company  of  Swiss 
merchants;  but,  from  their  defects  of  management,  and  from  the  limited 
extent  of  their  finances,  their  operations  were  confined  within  'ftry  nar- 
row bounds;  and,  at  length  languishing,  the  properties  of  the  mastic 
were  likely  to  have  become  lost  to  society.  It,  however,  passed  into 
other  hands,  among  whom  we  find  the  English  name  of  Taylor,  and  alsa 
of  Mr.  Equem,  a  gentleman  who  has  persevered  against  all  opposition 
in  calling  the  attention  of  the  French  engineers  and  architects  to  the 
subject;  and  having  executed  a  variety  of  works  with  unvaried  success, 
has  secured  for  it  a  rapidly  advancing  popularity  in  France,  where  we 
have  lately  had  an  opportunity  of  professionally  examining  and  ac- 
quainting ourselves,  not  only  with  its  nature,  but  also  with  its  manipu- 
lation. 

The  business  has  now  fallen  into  the  hands  of  a  private  company  at 
Paris,  who,  with  a  capital  of  30,000/.;  purchased  the  mine  at  Pyrimont, 
and  are  carrying  on  an  extensive  trade  in  its  manufacture,  with  Mr. 
Equem  at  the  head  of  the  executive  department. 

The  aspbaltic  mastic  of  Seyssel,  when  prepared  for  use,  is,  as  before 
observed,  a  compound  of  two  mineral  substances;  one  is  the  native  as- 
phlate,  the  other  is  bitumen;  the  proportion  of  the  former  in  the  amal- 
gum  is  93  centimes,  and  of  the  latter  7  centimes.  The  asphlate  is  ex- 
tracted from  the  mine  in  blocks,  and  reduced  to  an  almost  impalpable 
fiowder  before  it  is  mixed  with  the  bitumen.  The  latter,  as  extracted 
rom  the  mine,  is  first  broken  into  pieces  of  about  the  sise  of  an  eggf 
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these  are  put  into  boiling  water,  and  the  particles  which  rise  to  the  sur- 
face are  purified  by  boiling  for  24  hours;  the  result  is,  the  bitumen  to 
be  mixed  with  the  pulverised  asphlate.  The  combination  of  these  two 
substances  forms  the  mastic  or  cement,  which  being  reduced  to  a  fluid 
state  by  the  application  of  caloric,  is  poured  into  moulds  of  any  shape 
required;  or,  in  this  state,  used  as  cement  in  hydraulic  works,  &c.  The 
use  of  the  bitumen  appears  to  be  the  giving  of  ductility  to  the  mastic; 
and,  if  a  very  minute  quantity  of  sulphur  be  added,  the  mastic  will  be- 
conie  hard,  and  partially  brittle. 

Id  France,  where,  with  the  exception,  we  believe,  of  Belgium,  this 
mastic  has,  at  present, only  been  employed,  attempts  have  been  made 
to  imitate  it;  but  in  these  fictitious  compounds  substances  have  been 
introduced,  instead  of  asphalte,  which  absorb  from  40  to  50  per  cent 
of  bitumen,  forming  a  composition  which  the  heat  of  the  sun  will 
melt,  and  which  cracks  when  exposed  to  the  cold  of  winter.  In  other 
iastances,  matter  has  been  substituted  which,  having  no  affinity  what- 
ever for  bitumen,  disintegrates  with  time.  When  in  Paris,  we  had  an 
opportunity  of  making  a  fair  comparison  between  the  genuine  and  the 
fictitious  materials.  In  the  abattoir  of  Montmartre,  one  of  the  great 
public  slaughter-houses  of  Paris,  a  part  has  been  laid  down  with  the 
mastic  of  asphalte,  and  another  part  with  the  fictitious  mastic,  both  as 
substitutes  for  flag-stone  pavement.  For  this  purpose,  perhaps  a  more 
severe  test  of  their  respective  merits  could  not  have  been  found,  being 
exposed  lo  the  tramping  of  men  and  cattle,  the  dying  struggles  of  the 
latter,  wiih  the  blood  and  water  with  which  it  is  constantly  deluged. 
The  flag-stone  pavement  hitherto  used  required  frequent  repairs  and 
renewal;  yet  so  great  are  the  tenacity  and  hardness  or  the  genuine  mas- 
tic, that,  although  it  had  been  thus  in  use  for  many  months,  it  appeared 
as  if  it  was  new;  whilst,  on  the  other  hand,  the  fictitious  mastic  had 
worn  so  much  in  holes  as  very  much  to  resemble  a  honeycomb;  and  these 
holes  being  filled  with  blood  and  filth,  presented  to  an  unaccustomed  eye 
a  very  disagreeable  sight. 

The  genuine  mastic  possesses  the  hardness  of  stone,  and  yet  pre- 
serves a  certain  elasticity.  When  used  as  pavement  for  terraces  or  foot- 
paths, it  appears  to  resist  the  wear  equally  well  with  granite;  and,  when 
prepared  in  the  manner  now  adopted  in  Paris,  it  is  diflicult  to  distin- 
guish it  in  such  situations  from  that  stone.  One  of  the  finest  specimens 
of  paving  that  ever  came  under  our  notice,  and  which,  at  first  sight,  we 
mistook  for  granite,  is  that  on  the  north  side  of  the  palace  and  gardens 
of  the  Tuilleries:  it  is  about  1 100  yards  in  length,  and  10  ft.  wide;  it  is 
composed  of  the  asphaltic  mastic;  and  the  joints,  which  transversely 
cross  it  the  whole  breadth,  and  which  at  present  appear  to  divide  the 
pavement  into  a  number  of  large,  equally  sized  slabs,  are  disappearing, 
by  the  mastic  becoming  more  dense  from  the  tramping  of  feet;  so  that 
this  extensive  piece  of  pavement  will  soon  appear,  from  end  to  end,  like 
one  immense  sheet  of  stone. 

A  few  minutes  after  the  mastic  has  been  spread  in  a  fluid  state,. it 
again  takes  its  natural  density,  which  is  such,  that,at  the  heat  of  30^  Reau- 
mur(equal  to  100^  of  Fahrenheit,)  it  resists  all  impressions  from  an  ordi- 
nary force.  Its  extensive  application  to  the  covering  of  buildings,  instead 
of  tiles,  slate,  or  lead,  has  induced  the  trial  of  experiments  in  France, 
by  which  it  was  ascertained  that  it  is  anti-electric,  a  property  which  it 
is  desirable  that  all  bodies  should  possess  that  are  employed  in  roofing. 

35» 
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Its  applicatioti,  also,  for  the  flooriogr  of  halls,  passages,  and  apartments 
is  no  way  dangerous  on  account  of  fire,  as  it  is  not  inflammable,  tho 
quantity  of  pitch  which  it  contains  being  so  very  small.  For  the  floors 
of  nndergfound  kitchens,  8cc»,  it  is  particularly  applicable,  it  being 
wann,  and  keeping  out  all  damp,  as  well  as  vermin  and  insects,  which 
are  frequently  so  abundant  in  such  places.  When  employed  in  tho 
construction  of  water  tanks  or  reservoirs,  it  imparts  neither  taste,  smell 
nor  colour,  to  the  water  it  contains.  Anh.  Mh- 


On  the  Vaiuation  of  the  Mechanical  Effect  of  Gradients  en  a  Line  pfRaH- 
roads,    Bt  Pktbr  Barlow,  Esc^^  F.  R.  S. 

The  exact  amount  of  the  influence  of  ascents  and  descents  occurring 
in  the  line  of  railway,  on'the  motion  of  a  load  drawn  by  a  locomotive 
engine,  having  been  differently  estimated  by  different  persons,  the  au- 
thor was  induced  to  investigate  the  subject.  A  few  observations  are 
premised  on  the  erroneous  assumptions  which,  he  conceives,  have  in 
general  vitiated  the  results  hitherto  deduced.  The  first  of  these  is 
that  the  expenditure  of  power  requisite  for  motion  is  equal  to  the  resis- 
tance  to  inaction;  whereas,  it  must  always  greatly  exceed  it.  No  ac- 
couni|  he  remarks,  has  been  taken  of  the  pressure  of  the  atmosphere 
on  the  piston,  which  the  force  of  the  steam  has  to  overcome  before  it 
can  be  available  as  a  moving  power.  Another  source  of  error  has  been 
that  the  statical  and  the  dynamical  effects  of  friction  have  been  confounded 
together;  whereas,  they  are  the  same  in  amount,  only  when  the  body  is 
put  in  motion  by  gravity,  but  not  when  it  is  urged  down  an  inclined 
plane  by  an  extraneous  force.  In  the  latter  case,  these  effects  are  no 
longer  comparable;  friction  being  a  force  which,  in  an  infinitely  small 
time,  is  proportional  to  the  velocity,  while  that  of  gravity  is  constant 
at  all  velocities;  or,  in  other  words,  the  retardation  from  friction  is  pro- 
portional to  the  space  d.escribed,  while  that  from  gravity  has  refer- 
ence only  to  the  time  of  acting,  whatever  space  the  body  may  pass  over 
in  that  time.  It  is  an  error,  to  assume  that  the  mechanical  power  of 
the  plane  is  equivalent  to  a  reduction  of  so  much  friction;  for  the  fric- 
tion down  the  inclined  plane  is  the  same  as  on  a  horizontal  plane  of 
the  same  length,  rejecting  the  trifling  difference  of  pressure;  and  the 
whole  retardation  in  passing  over  the  plane,  or  the  whole  force  requir- 
ed to  overcome  it,  is  the  same  at  all  velocities,  and  by  whatever  force 
the  motion  is  produced;  but  the  assisting  force  from  gravity  is  quite 
independent  of  the  space,  or  of  the  velocity. 

In  the  investigations  which  the  author  has  presented  in  this  paper, 
he  assumes  that  equal  quantities  of  steam  are  produced  in  the  same 
time  at  all  velocities;  and  he  adopts  for  his  other  data,  those  given  by 
Mr.  Pambour  in  his  Treatise  of  Locomotive  Engines;  he  deduces  a  for- 
mula from  which,  the  speed  on  a  level  being  given,  we  may  compute 
the  relative  and  absolute  times  of  a  train  ascending  a  plane;  and  conse- 
quently, also,  the  ratio  of  the  forces  expended  in  the  two  cases;  or  the 
length  of  an  equivalent  horizontal  plane;  that  is,  of  one  which  will 
require  the  same  time  and  power  to  be  passed  over  by  the  locomotive 
engines  as  the  ascending  plane. 

The  next  objects  of  enquiry  relate  to  the  descent  of  trains  on  an 
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inclined  plane,  and  comprise  two  cases;  the  first,  that  when  the  power  of 
the  engine  is  continued  without  abatement,  and  the  second,  that  when  the 
steam  is  wholly  excluded,  and  the  train  is  urged  in  its  descent  by  gravity 
alone.  The  author  arrives  at  the  conclusion,  that  in  the  first  of  these  cases, 
when  the  declivity  is  one  in  139,  the  velocity,  on  becoming  uniform, 
will  be  double  that  in  a  horizontal  plane}  and  that  for  a  declivity  of  one 
in  695,  the  uniform  velocity  of  descent  will  be  one-fifth  greater  than  on 
the  horizontal  plane;  and  this  he  observest  is  perhaps  the  greatest  addi- 
tional velocity  which  it  would  be  prudent  to  admit.  A  plane  of  one  in 
695  is  therefore  the  steepest  declivity  that  ought  to  be  descended  with 
the  steam-valve  fully  open;  all  planes  with  a  declivity  between  this  and 
that  of  one  in  139,  require  to  have  the  admission  of  steam  regulated  so 
as  to  modify  the  speed,  and  adjust  it  to  considerations  of  safety;  and 
lastly,  all  planes  of  a  greater  slope  than  this  last,  require^  in  descending 
them,  the  i4>plication  of  the  brake.  Load.  M^eh.  Mag. 


Defadng  PubHc  Buildings  and  other  Objeets. 

In  France  and  Italy,  so  strong  is  the  admiration  for  public  gardens,  for 
statuary,  and  other  works  of  art,  that  they  may  be  exposed  to  the  public  for 
years  together,  without  getting  in  the  slightest  degree  defaced  or  destroyedi 
whereas  in  Great  Britain  every  public  edifice,  monument,  or  iron  railing, 
is  more  or  less  injured.  If  a  gentleman,  in  the  neighbourhood  of  a  town 
give  the  public  the  privilege  of  walking  through  his  grounds,  he  may  expect 
to  find  the  borders  trod  upon,  and  flowers  plucked  up,  perhaps  by  the  root, 
his  trees  cut  or  torn  down,  and  every  thing  more  or  less  destroyed.  In  one 
of  the  public  gardens  in  a  town  on  the  Continent,  a  nightingale  built  its 
nest  and  hatched  its  young  inside  a  bush,  within  reach  of  the  public  walk. 
A  footman,  servant  to  an  English  family  resident  there,  observing  the  nest^ 
seized  it  and  carried  it  oflEl  So  strong  was  the  indignation  of  the  populace, 
who  caught  the  offender  in  the  act,  that  he  was  brought  before  a  magistrate, 
and  condemned  to  be  drummed  out  of  the  city,  with  a  label  on  his  breast, 
intimating  his  crime;  which  was  executed  amid  the  hootings  of  the  populace. 
Whatever  virtues  the  people  of  Great  Britain  possess,  they  have  yet  to  learn 
the  practical  principle,  ^^Look  at  every  thing,  and  touch  nothing."  We 
know  of  nothing  that  will  operate  as  a  cure,  so  powerfully  as  the  establish- 
ment of  schools  for  infant  and  juvenile  training;  and  we  appeal  to  facts  in 
proof  of  this  position. — Stow*$  Training  Syslenu  Arch.  Mtg. 


Railway  Speculators. 

Some  extraordinary  evidence  was  given,  it  is  ssid,  before  one  of  the  Par- 
liamentary committees,  as  to  the  means  used  to  obtain  the  amount  of  sub- 
scriptions required  by  the  standing  orders  of  the  House  of  Commons.  A 
Jew,  whose  name  bore  a  resemblance  to  that  of  a  great  capitalist,  signed  his 
name  for  25,000/.  This  individual  had  neither  house  nor  lodging:  he  re- 
ceived 4/.  for  signing  the  deed.  Persons  were  employed  to  procure  signa- 
tures, who  received  5s.  for  each,  giving  four  to  the  signer,  and  keeping  one 
for  themselves.  The  names  of  the  clerks  were  put  down  for  500  shares 
«acb.  One  man's  name  appears  for  32,000/.,  and  another  for  20,000/.  A 
news-agent  signed  for  10,000/.,  snd  his  son  for  SOOO/.,  and  one  of  the  soli- 
citors for  1000  shares.  One  of  ihe  secretaries  to  the  company  procured  sig- 
natures to  the  extent  of  215,000/.  |  another  to  the  extent  of  86,000/.;  and  a 
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third  to  the  amoiint  of  £60,OOOL  Several  of  the  directors,  whose  names 
stood  for  10,000/.  each,  caused  the  figures  to  be  altered  to  20,000/.,  on  the 
daj  t>efore  the  deed  was  sent  to  be  deposited  in  the  proper  office.— 06sertr. 

^ Mln.  Jour. 

Important  improvement  in  Beams  for  Building. 

A  beam  of  verj  extensive  dimensions,  without  pillar  or  prop,  has  been 
erected  at  the  Pottery  Gas  Works,  across  the  whole  span  of  the  new  retort 
house,  which  is  fifty  feet.  There  are  few  objects,  perhaps,  connected  with 
mechanism  more  worthy  of  inspection  as  a  matter  of,  curiosity,  or  a  proof  of 
the  stupendous  power  of  mechanical  skill  and  contrivance.  Hitherto  the  plan 
for  erecting  beams  has  been  without  recourse  to  the  aid  of  mechanism,  but 
in  this  beam  there  is  brought  to  a  practical  result  the  whole  power  and 
ability  that  the  materials  are  capable  of,  at  a  great  saving  of  expense.  The 
whole  is  fire*prouf,  supporting  an  iron  roof  of  twenty  tons,  whilst  the  beam 
itself  weighs  only  two  tons.  It  is  made  upon  Witty  and  Co.'s  patent  prin- 
ciple. We  are  informed  that  two  such  beams  as  this  would  be  quite  suf- 
ficient to  support  a  bridge  of  fifty  feet  span.  We  have  often  thought  that  a 
very  great  saving  might  be  made  in  bridge  building  by  something  of  this 
kind,  whereby  ol^ects  which  usually  cost  thousands  might  be  accomplished 
for  as  many  hundreds.  We  would  recommend  this  invention  strongly  to 
the  notice  of  railway  companies;  for  it  appears  to  exhibit  the  very  thing 
wanting  in  viaducts  for  railways,  and  would  cost  but  a  tithe  of  the  expense 
of  those  massive  structures.  No  proof  can  be  more  convincing  as  to  its 
practicability  and  application  to  viaducts  than  this  beam  and  roof. — North 
Staffordshire  Mercury.  Farm.  Mac. 

Progrress  of  Physical  Science. 

On  the  Cause^  the  Prevention^  and  the  Cure  of  Cataract.   By  Sir  David 

Brewster. 

Having  submitted  to  the  Physical  Section  of  the  British  Association  an 
account  ofa  singular  change  of  structure  produced  by  the  action  of  distilled 
water  upon  the  crystalline  lens  after  death, Sir  D.  Brewster  was  desirous 
of  communicating  to  the  Medical  Section  some  views  which  this,  and 
previous  observations,  have  led  him  to  entertain  respecting  the  cause,  the 
prevention,  and  the  cure  of  cataract,  he  makes  the  following  observations. 

The  change  of  structure  to  which  I  have  referred  consists  in  the  de- 
velopment 01  a  negative  polarizing  band  or  ring  between  the  two  positive 
rings  nearest  the  centre  of  the  lens;  the  gradual  encroachment  of  this  new 
structure  upon  the  original  polarizing  structure  of  the  lens;  and  the  final 
bursting  of  the  lens  after  it  had  swelled  to  almost  a  globular  form  by  the 
absorption  of  distilled  water. 

As  the  crystalline  lens  floats  in  its  capsule,  there  can  be  no  doubt  that 
it  is  nourished  by  the  absorption  of  the  water  and  albumen  of  the  aqueous 
humour,  and  that  its  healthy  condition  must  depend  on  the  relative  propor- 
tion of  these  ingredients.  When  the  water  is  in  excess,  the  lens  will  grow 
soft,  and  may  even  burst  by  its  over  absorption;  and  when  the  siipply  of  water 
is  too  scanty,  the  lens  will,  as  it  were,  dry  and  indurate;  the  fibres  and  lami- 
nae, formerly  in  optical  contact,  will  separate,  and  the  light  being  reflected 
at  their  surfaces,  the  lens  will  necessarily  exhibit  that  white  opacity  which 
constitutes  the  common  cataract. 
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This  defect  in  the  healthj  tecrctioo  •f  th«  aqaeons  hamour,  a»  well  as 
the  disposition  of  the  lens  to  soften  or  to  ind orate  bj  the  eicess  or  defect 
of  water,  niaj  occur  at  any  period  of  life,  and  maj  arise  from  the  general 
state  of  health  of  the  patient;  hot  it  is  most  likely  to  occur  between  the  ages 
of  40  and  60,  «^hen  the  lens  is  known  to  esperieoce  that  change  in  its  con- 
dition which  requires  the  use  \)f  spectsctes.  At  this  periwi  the  eye  re- 
quires to  be  carefully  watched,  and  to  be  used  .with  great  caution;  and  if 
any  symptoms  appear  of  a  separation  of  the  fibres  or  laminae,  those  means 
should  be  sdopted  which,  by  improving  the  general  health,  are  most  likely 
to  restore  the  aqueous  humour  to  its  usual  state.  Nothine  is  more  easy 
than  to  determine  at  any  time  the  sound  slate  of  the  crystalline  lens;  and 
by  the  examination  of  a  small  luminous  image  placed  at  a  distance,  and  the 
interposition  of  minute  apertures  and  minute  opake  bodies  of  a  spherical 
form,  it  is  easy  to  ascertain  the  exact  point  of  the  crystalline  where  the  fibres 
and  Uroinas  have' begun  to  separate,  and  to  observe,  from  day  today,  whether 
the  disease  is  gaining  ground,  or  disappearing. 

In  so  far  as  I  know,  cataract  in  its  early  stages,  when  it  may  be  stop- 
ped or  cured,  has  never  been  studied  by  medical  men;  and  even  when  it  is 
discovered,  and  exhibits  itself  in  white  opacity,  the  oculist  does  not  attempt 
to  reunite  the  separating  fibres,  but  waits  with  patience  till  the  lens  is  reaily 
to  be  couched  or  extracted. 

Considering  cataract,  therefore,  as  a  disease  which  arises  from  the  un- 
healthy secretion  of  the  aqueous  humour,  I  have  no  hesitation  in  saying  that 
it  may  be  resisted  in  its  early  sisges,  and  in  proof  of  this  1  may  adduce  the 
case  of  my  own  eye,  in  which  the  disease  had  made  considerable  progress* 
One  evening  I  happened  to  fix  my  eye  on  a  very  bright  light,  and  was  sur- 
prised to  see  round  the  lame  a  series  of  brightly  coloured  prismatic  images, 
arranged  symmetrically,  and  in  reference  to  the  septa  to  which  the  fibres  of 
the  lens  are  related.  This  phenomenon  slarmed  me  greatly,  as  I  had  ob» 
served  the  very  same  images  in  looking  through  the  lenses  of  animals  parti- 
ally indurated,  and  in  which  the  fibres  had  begun  to  separate.  These 
imsges  became  more  distinct  from  day  to  day,  and  lines  of  white  light,  of  an 
irregular  triangular  form,  afterwards  made  their  appearance^  By  stopping 
out  the  bad  parts  of  the  lens,  by  interposing  a  small  opake  body  sufficient  to 
prevent  the  tight  from  falling  upon  it,  the  vision  became  perfect,  and  by 
placing  an  aperture  of  the  same  size  in  the  same  position,  so  as  to  make 
the  light  fall  only  on  the  diseased  part  of  the  lens,  the  vision  entirely  failed. 

Being  now  quite  aware  of  the  nature  and  locality  of  the  disease,  though 
no  opacity  had  taken  place  so  as  to  appear  externally,  I  paid  the  greatest 
attention  to  diet  and  regimen,  and  abstained  from  reading  at  ni^ht,  and  all 
exposure  of  the  eyes  to  fatigue,  or  strong  lights.  These  precautions  did  not 
at  first  produce  any  decided  change  in  the  optical  appearances  occasioned 
by  the  disease;  but  in  about  eight  months  from  its  commencement  I  saw  the 
coloured  images  and  the  luminous  streaks  disappear  in  a  moment,  indicat- 
ing, in  the  most  unequivocal  manner,  that  the  vacant  space  between  the  fibres 
or  laminm  had  been  filled  up  with  a  fluid  substance  transmitted  through  the 
capsule  from  the  aqueous  humour.  These  changes  took  place  at  that  period 
of  life  when  the  eye  undergoes  that  change  of  condition  which  requires  the 
use  of  glasses,  and  I  have  no  doubt  that  the  incipient  separation  of  the  la« 
minsB  would  have  terminated  in  confirmed  cataract  had  it  not  been  observ- 
ed in  time,  and  its  progress  arrested  by  the  means  already  mentioned. 
Since  that  time,  the  eye,  though  exposed  to  the  hardest  work,  has  preserved 
its  strength,  and  is  now  as  serviceable  as  it  hsd  ever  been. 
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If  the  cataract  had  made  greater  progress,  and  resisted  the  simple  treat- 
ment which  was  emplojed,  I  should  not  have  hesitated  to  puncture  the 
cornea,  in  the  expectation  of  changing  the  condition  of  the  aqueous  humour 
bj  its  evacuation,  or  even  of  injecting  distilled  water,  or  an  albuminous  sola- 
tion,  into  the  aqueous  cavity. 


On  iHedrical  Induction.    By  Michael  Farsadat«  Esq.,  D.  C.  L., 

F.  R.  S.,  &c. 

The  object  of  this  paper  is  to  establish  two  general  principles  relating 
to  the  theory  of  electricity,  which  appear  to  be  of  great  importance;  first, 
that  induction  is  in  all  cases  the  result  of  the  actions  of  contiguous  particles; 
and  secondly,  that  different  insulators  have  different  inductive  capacities.* 

The  class  of  phenomena  usually  arranged  under  the  head  of  induciion 
are  reducible  to  a  general  fact,  the  existence  of  which  we  may  recognise  ia 
all  electrical  phenomena  whatsoever;  and  they  involve  the  operation  of  a 
principle  having  all  the  characters  of  a  first,  essential  and  fundamental  law. 
The  discovery  which  he  had  already  made  of  the  law  by  which  electrolytes 
refuse  to  yield  their  elements  to  a  current  when  in  the  solid  state,  though 
they  give  them  forth  freely  when  liquid,  suggested  to  the  author  the  exten- 
sion of  analogous  explanations  with  regard  to  inductive  action,  and  the  pos- 
sible reduction  of  many  dissimilar  phenomena  to  one  single  comprehensive 
law.  As  the  whole  effect  upon  the  electrolyte  appeared  to  be  an  action  of 
the  particles  when  thrown  into  a  peculiar  polarized  state,  he  was  led  to  sus- 
pect that  common  induction  itself  is  in  all  cases  an  action  of  contiguous  par^ 
ticlea^  and  that  electrical  action  at  a  distance,  which  is  what  is  meant  by  the 
term  induction,  never  occurs  except  through  the  intermediate  agency  of  in- 
tervening matter.  He  considered  that  a  test  of  the  correctness  of  his  views 
might  be  obtained  by  tracing  the  course  of  inductive  action;  for  if  it  were 
found  to  be  exerted  in  curved  lines  it  would  naturally  indicate  the  action 
of  contiguous  particles,  and  would  scarcely  be  compatible  with  action  at  a 
distance*  Moreover,  if  induction  be  an  action  of  contiguous  particles,  and 
likewise  the  first  step  in  electrolyzation,*  there  seemed  reason  to  expect 
some  particular  relation  of  this  action  to  the  different  kinds  of  matter 
through  which  it  was  exerted;  that  is,  something  equivalent  to  a  specific  elec- 
tric induction  for  different  bodies;  and  the  existence  of  such  specific  powers 
would  be  an  irrefragable  proof  of  the  dependence  of  induction  on  the  inter- 
vening particles.  The  failure  of  all  attempts  to  produce  an  absolute  charge 
of  electricity  of  one  species  alone,  independent  of  the  other,  first  impress- 
ed on  the  author  the  conviction  that  induction  is  the  result  of  actions  among 
the  individual  and  contiguous  particles  of  matter,  having  both  forces  deve- 
loped to  an  extent  exactly  equal  in  each  particle. 

The  author  describes  various  experiments,  with  the  view  of  showing  that 
DO  case  ever  occurs  in  which  an  abHolute  charge  of  one  species  of  electri- 
city can  be  given.  His  first  experiments  were  conducted  on  a  very  large 
scale:  an  insulated  cube,  twelve  feet  on  the  side,  consisting  of  a  wooden 
frame,  with  wire  net-work,  every  part  of  which  was  brought  into  good  me- 
tallic contact  by  bands  of  tin  foil,  had  a  glais  tube,  containing  a  wire  ia 
connexion  with  a  large  electrical  machine,  passed  through  its  side,  so  that 
about  four  feet  of  the  tube  entered  within  the  cube  and  two  feet  remained 

*  Chemical  decomposition  by  the  electrio  cuiTent,<^Ci. 
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withottt;  bat  it  was  foood  inpoMible,  io  anj  waj,  within  this  apparatas,  to 
charge  the  air  with  the  least  portion  of  either  electricitj. 

For  investigating  the  question  whether  induction  is  an  action  of  contigu- 
ous particles,  and  Tor  deciding  that  of  specific  inductive  capacity,  the  author 
einplojed,in  conjunction  with  the  torsion  balance  of  Coulomb  with  certain 
variations  and  additions  (such  as  an  electrometer,)  a  new  apparatus,  con- 
structed for  the  express  purpose.  This  apparatus  consisted  of  two  hollow 
brass  spheres,  of  verj  unequal  diameters,  the  smaller  placed  within  the 
larger,  and  concentric  with  it;  the  interval  between  the  two  being  the  space 
through  which  the  induction  was  to  be  effected.  The  apparatus  had  a  tube 
in  the  lower  part,  furnished  with  a  stop-cock,  bj  means  of  which  it  might  be 
connected  with  an  air-pump,  or  filled  with  anj  required  gas.  In  place  of 
the  lower  hemispherical  shell  ot  air,  occupying  the  interval  between  the 
two  spheres,,  any  solid  dielectric,  pf  the  same  form,  such  as  shell-lac,  glass, 
or  sulphur,  might  be  substituted.  Two  of  these  instruments,  precisely 
similar  in  every  respect,  were  constructed,  and  the  author  ascertained  that 
the  inductive  power  was  the  same  in  both,  by  alternately  charging  each,  and 
dividing  the  charge  with  the  other,  and  finding  that,  in  all  cases,  the  charge 
remaining  in  the  one,  and  also  that  received  by  the  other,  was  very  nearly 
half  the  original  charge. 

The  experiments  on  which  the  author  principally  relies,  in  support  of 
the  correctness  of  his  views  relative  to  induction  being  exerted  in  curved 
lines,  are  the  following:  a  brass  ball  being  laid  on  the  top  of  an  excited 
cylinder  of  shell-lac  placed  perpendicularly,  the  charge  which  a  carrier  ball 
received  when  brought  to  different  points  near  to  the  brass  sphere,  was  mea* 
sured  by  means  of  the  electrometer,  and  it  was  inferred,  from  the  charac- 
ters of  the  electricity,  that  the  charge  was  one  by  induction,  and,  from  its 
measure,  that  it  proceeded  in  curved  lines.  By  substituting  for  the  brass 
sphere  a  disc  of  metal,  above  the  shell-lac  cylinder,  it  was  found  that  when 
the  carrier  ball  was  brought  near  to  the  middle  of  the  disc  no  charge  was 
communicated,  although  a  sensible  one  was  obtained  at  the  edge  of  thediscy 
and  also  at  a  point  above  its  centre,  further  removed  from  the  excited  cylin- 
der. Corresponding,  and  very  striking,  results  were  obtained  when  a  brass 
hemisphere  was  placed  on  the  top  of  the  cylinder  of  lac  The  charge  com- 
municated at  the  centre  of  the  hemisphere  was  only  one  third  of  that  obtain*- 
ed  at  the  edge  of  its  periphery;  but  by  taking  it  at  a  point  at  some  height 
above  the  centre,  and  consequently  much  further  removed  from  the  induc- 
ing cause,  the  charge  was  nearly  equal  to  that  of  the  periphery.  Here,  the 
author  remarks,  the  induction  fairly  turned  a  corner,  exhibiting  both  the 
curved  lines  or  courses  of  its  action,  when  disturbed  from  their  rectilineal 
form  by  the  shape,  position  and  condition  of  the  metallic  hemisphere,  and 
also  a  lateral  tension,  so  to  speak,  of  these  lines  on  one  another;  all  de* 
pending  on  induction  being  an  action  of  the  contiguous  particles  nf  the  di- 
electric thrown  into  a  state  of  polarity  and  tension,  and  mutually  related  by 
their  forces  in  all  directions.  In  the  foregoing  experiments  the  dielectric 
was  air,  but  thejr  were  afterwards  varied  by  substituting  a  fluid,  as  oil  of 
turpentine,  and  likewise  a  few  solid  dielectrics,  namely,  shell-lac,  sulphur, 
carbonate  and  borate  of  lead,  flint-glass  sod  spermaceti;  and  with  these, 
corresponding  results  were  obtained.  These  results,  the  author  considers, 
cannot  but  be  admitted  as  arguments  against  the  received  theory  of  induc- 
tion, and  in  favour  of  that  which  he  has  put  forth. 

In  the  course  of  these  experimental  researches,  some  efflects  due  to  con- 
doction,  which  had  not  been  anticipaled,  and  which  were  similar  to  the 
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reflidiral  charge  fn  the  Leyden  jtr,  had  heen  obtained  with  aoch  bodiei  as 
glass,  lac,  sulphur,  &c.  If  the  inductive  apparatus,  fitted  with  a  hemis- 
pherical  cup  of  shell-lac,  aAer  having  remained  charged  for  fifteen  or  twen- 
ty minutes,  was  suddenly  and  perfectly  dificharged,  and  then  left  to]it9eif» 
it  would  gradually  recover  a  very  sensible  charge;  the  electricity  which 
thus  returned  from  an  apparently  latent  to  a  sensible  state,  being  always  of 
the  same  Itind  as  that  given  by  the  charge.  This  return  charge  is  attribut- 
ed to  an  actual  penetration,  by  conduction  of  the  charge,  to  some  distance 
within  the  dielectric  at  each  of  its  two  surfaces,  and  several  experiments  are 
adduced  in  support  of  this  view.  With  shell-lac  and  spermaceti  the  return 
chaise  was  considerable;  with  glass  and  sulphur,  it  was  much  less;  but  with 
air,  no  decided  effect  of  the  Iciod  could  be  obtained.  As  this  was  an  effect 
which  might  interfere  with  the  results.  In  the  method  the  author  adopted 
for  deciding  the  question  ot  specific  inductive  capacity,  and  as  time  was  re- 
quisite for  this  penetration  of  the  charge,  its  influence  on  these  results  was 
guarded  against,  by  allowing,  between  the  successive  operations,  as  little 
time  as  possible  for  this  peculiar  action  to  arise. 

The  author  thus  states  the  question  of  specific  inductive  capacity  which 
he  had  proposed  to  investigate:—!  suppose  A  an  electrified  plate  of  metal 
suspended  in  the  air,  and  B  and  C  two  exactly  similar  plates,  placed  paral- 
lel to,  and  on  each  side  of,  A,  at  equal  distances,  and  un-insulated;  A  will 
then  induce  equally  towards  B  and  C*  If  in  this  position  of  the  plates,  some 
other  dielectric  than  air,  as  shell-lac,  lie  introduced  between  A  and  C,  will 
the  induction  between  them  remain  the  same?  or  will  the  relation  of  C  and 
B  to  A  be  altered  by  the  difference  of  the  dielectrics  interposed  between 
themY 

The  experiments  of  Coulomb,  from  which  it  appeared  that  a  wire  sur- 
rounded by  shell-lac  took  exactly  the  same  quantity  of  electricity  from  a 
charged  body,  as  the  same  body  took  in  air,  seemed  to  the  author  to  be  no 
proof  of  the  truth  of  the  assumption,  that,  under  such  variation  of  the  cir- 
cumstances as  he  had  supposed,  no  change  would  occur.  Entertaining  these 
doubts  of  the  conclusions  deducible  from  Coulomb's  result,  he  had  the  ap- 
paratus previously  described  constructed,  as  being  well  adapted  for  this  in- 
vestigation. After  rejecting  glass,  resin,  wax,  naphtha,  oil  of  turpentine, 
and  other  substances,  as  unfit  for  the  purpose  in  view,  he  chose  shell-lac  as 
the  substance  best  calculated  to  serve  as  an  experimental  test  of  the  ques- 
tion. 

For  the  purpose  of  comparing  the  inductive  capacities  of  shell-lac  and  air, 
a  hemispherical  cup  of  shell-lac  was  introduced  into  the  lower  hemisphere 
of  one  of  the  inductive  instruments,  so  as  to  nearly  fill  the  lower  half  of  the 
space  between  the  two  spheres;  and  their  charges  were  divided  in  the  man- 
ner already  described;  each  apparatus  being  used  in  turn  to  receive  the  first 
charge,  before  its  division  with  the  other*  As  the  two  instruments  were 
known  to  have  equal  inductive  powers  when  air  was  contained  in  both,  any 
deficiencies  resulting  from  the  introduction  of  the  shell-lac  would  show  a 
peculiar  action  in  it,  and  if  unequivocally  referable  to  a  specific  inductive  in- 
fluence, would  establish  the  point  in  question. 

The  air  apparatus  being  charged,  and  its  disposable  charge  being  290*, 
this  charge  was  divided  between  the  two.  AHer  the  division  the  charge  in 
the  lac  apparatus  was  113^,  and  in  the  air  apparatus  114°,  From  this  it  ap- 
pears, that  whilst,  by  the  division,  the  induction  through  the  air  lost  176^, 
that  through  lac  gained  only  113^.  Assuming  that  this  difference  depends 
entirely  on  the  greater  facility  possessed  by  shell-lac  of  allowing  or  causing 
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mdnctiTe  action  through  its  lobstaoce  thao  that  poeaessed  by  air,  then  the 
capacity  for  electric  iodactioD  would  be  inrersely  as  the  respect! ?e  loss  and 
C^io;  and  assumiog  the  capacity  of  the  air  apparatus  as  unity,  that  of  the 

176 
shell-lac  apparatus  would  be  rr^or  1.55, 

113 

When  the  shell-lac  apparatus  was  first  charged,  and  then  the  charge  dU 
▼Ided  with  the  air  apparatus,  it  appeared  that  the  lac  apparatus,  in  comaiuni- 
eating  a  charge  of  118^,  only  lost  a  charge  of  86^.  This  result  gives  1.87 
as  the  cspacity  of  the  lac  apparatus. 

fipth  these  results,  the  author  considers,  require  a  correction;  the  form- 
er being  in  excess,  the  letter  in  defect.  Applying  this  correction,  they  be« 
come  1.50  and  1.47.  From  a  mean  of  these  and  several  similar  experi- 
neots,  it  is  inferred  that  the  inductive  capacity  of  the  apparatus  having  the 
hemisphere  of  lac  is  to  that  with  air  as  1.50  to  1. 

As  (he  lac  only  occupied  one  half  of  the  apparatus  containing  it,  the  other 
half  being  filled  with  air,  it  would  follow  from  the  foregoing  result,  that  the 
inductive  capacity  ofshelMac  is  to  that  of  air  as  2  to  1. 

From  all  these  experiments  and  from  the  constancy  of  their  results  the 
author  deems  the  conclusion  irresistable,  that  shell-lac  does  exhibit  a  case  ot 
^9€cific  inductive  eapaeiiy. 

Similar  experiments  with  flint-glass  gave  its  capacity  1.76  times  that  of 
air.  Using  in  like  manner  a  hemisphere  of  sulphur,  it  appeared  that  the 
inductive  capacity  of  that  substance  was  rather  above  2.24  times  that  ofairj 
and  the  author  considers  this  result  with  sulphur  as  one  of  the  most  unex- 
ceptionable. 

With  liquids,  as  oil  of  turpentine  and  naphtha,  although  the  results  are 
not  inconsistent  with  the  belief  that  these  liquids  have  a  greater  specific 
inductive  capacity  than  air,  yet  the  author  does  not  consider  the  proofs  as 
perfectly  conclusive. 

A  most  interesting  class  of  sulMtances,  in  relation  to  specific  inductive 
capacity,  the  gases  or  aeriform  bodies,  next  came  under  the  author's  re- 
view. 

With  atmospheric  air,  and  likewise  with  pure  oxygen,  change  of  density 
was  found  to  occasion  no  change  in  the  inductive  capacity.  Nor  was  any 
change  produced,  either  by  an  increase  of  temperature  or  by  a  variation  in 
the  hygrometric  state. 

The  details  are  then  given  of  a  very  elaborate  series  of  experiments  with 
atmospheric  air,  oxygen,  hydrogen,  nitrogen,  muriatic  acid,  carbonic  acid, 
sulphurous  acid,  sulphuretted  hydrogen,  and  other  gases,  undertaken  with 
the  view  of  comparing  one  with  another  under  a  great  variety  of  modifica- 
tions. 

In  conclusion,  the  author  remarks,  '^Thus  induction  appears  to  be  essen- 
tially an  action  of  contiguous  particles,  through  the  intermediation  of  which 
the  electric  force  originating  or  appearing  at  a  certain  place,  is  propagated 
to  or  sustained  at  a  distance,  appearing  there  as  a  force  of  the  same  kind 
and  exactly  equal  in  amount,  but  opposite  in  Its  direction  and  tendencies. 
Induction  requires  no  sensible  thickness  in  the  conductors  which  may  be  used 
to  limit  its  extent,  for  an  uninsulated  leaf  of  gold  may  be  made  very  highly 
positive  on  one  surface,  and  as  highly  negative  on  the  other,  while  the  in- 
duction continues  without  the  least  interference  of  the  two  states.  But  with 
regard  to  dielectrics,  or  insulating  media,  the  results  are  very  different;  for  - 
their  thickness  has  an  immediate  and  important  influence  on  the  degree  of 
induction.  As  to  their  quality,  though  all  gases  and  vapours  are  alike,  what- 
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•Ter  be  tbeir  0tat«,  amoDgst  solid  bodies,  aod  betweeo  them  and  gaees,  tbere 
are  differences  which  prove  the  eiiateoce  of  specjfic  indQCtive  capacities.^' 
The  author  also  refers  to  a  transverse  force  with  which  the  direct  induc- 
tive force  is  accoaopanied.  The  experimental  proof  of  the  existence  of  such 
a  force,  in  all  cases  ot  indactton,  is,  from  its  hearing  on  the  phenomena  of 
electro-raagmetism  and  magoeto-eleclricity,  of  the  bighest  importance,  and 
we  cannot  but  look  forward  with  the  greatest  inte/est  to  the  promised  com- 
munication in  which  these  and  other  phenomena  relating  to  this  subject  will 
be  reviewed.  i^„. ^  b^.  p^i^  jh^. 


Effici  of  Cultivalion  upon  Climate. 

The  question  of  the  tendency  of  cultivation,  and  more  especially  tbe 
clearing  of  forests,  upon  the  temperature  of  countries,  has  been  much 
diseussedf  but  without  those  deBnite  results,  which  a  subject  of  so  much 
interest  naturally  claims.  Until  meteorological  statisiics  shall  be  more 
diligently  and  accurately  preserved,  which  there  is  reason  to  believe  will 
be  tbe  consequence  of  an  increasingly  enlightened  and  expanding  sys- 
tem of  legislation,  this  question  will  not  be  solved  with  tbe  desired  pre- 
cision. No  country  in  the  world,  is  more  favourable  to  its  accurate 
solution  than  our  own.  In  one  respect,  the  means  are  at  hand  of  throw- 
ing much  light  on  this  subject, — namely— whether,  within  the  observa- 
tion of  the  settlers  of  our  new  countries,  there  has  been  any  diminu- 
tion or  increase  of  the  level  of  the  water  of  lakes  and  pond's,  and  the 
quantity  which  flows  in  rivers  which  can  be  ascribed  only  to  the  effect 
of  clearing  and  cultivation. 

In  a  memoir  on  this  subject  by  M.  Baussingault,  a  translation  of 
which  appears  in  Jameson^s  Edinburgh  Journal,  Jan.  1838,  facts  are 
detailed  from  which  the  author  draws  the  following  conclusions :"— 

1st.  *'That  the  extensive  clearing  of  a  country  diminishes  the  quan- 
tity of  running  water  which  flows  over  its  surface;  3dly,  that  it  is  im- 
possible for  us  to  determine,  at  present,  whether  this  diminution  is 
owing  to  a  smaller  annual  quantity  of  rain,  or  to  an  increased  evapora- 
tion of  the  surface-water;  or  to  those  two  causes  combined;  3dly,  that 
the  quantity  of  running  water  does  not  appear  to  have  varied  in  coun- 
tries which  have  not  been  subjected  to  any  changes  arising  from  the 
progress  of  cultivalion;  4th1y,  that,  independent  of  the  preservation  of 
surface  water,  forests  husband  and  regulate  their  flow;  5thly,  that  cul- 
tivation, when  established  In  an  arid  country,  which  is  not  covered 
with  forests,  dissipates  a  portion  of  its  running  streams;  6thly,  that,  in 
clearings  which  are  purely  local,  springs  may  disappear,  without  there 
being  any  ground  to  conclude  that  the  annual  quantity  of  rain  has  di- 
minished; and  Tthly,  that  drawing  our  conclusions  from  tbe  meteorolog- 
ical facts  collected  in  equinoxial  regions,  we  may  presume  that  the  ex- 
tensive clearing  of  a  country  diminishes  the  annual  quantity  of  rain 
whfch  falls  upon  it." 

M»  Baussingault  enjoyed  extensive  opportunities  of  observations  in 
South  America  as  welt  as  in  Europe.  No  traveller  since  the  time  of 
Humboldt,  has  turned  to  a  better  account  such  opportunities  in  con- 
nexion with  the  resources  of  science.  He  cites  the  following,' among 
other  cases. 

"Oviedo,*  who,  towards  the  end  of  tbe  fifteenth  century,  so  often  tra- 

*His  Hialoria  de  la  Provincia  de  Yeneaulv  was  published  ia  1833. 
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Teraed  the  tailcy  of  Aragua,  poaitiYely  affirma  that  New  ValencU  vaa 
founded  in  1555,  at  the  distance  of  half  a  leag^ue  from  the  lake  of  Ta* 
cariguaj  and  M.  de  Hamboldt  found,  in  the  year  1800,  that  the  town 
was  more  than  three  miles  (3700  toisea)  distant  from  its  banks.  The 
aspect  of  the  district  exhibits  additional  evidence  of  a  great  change. 
The  rising  grounds,  vhich  are  somewhat  elevated  above  the  plain,  main- 
tain to  the  present  day  the  name  of  islands,  which  at  a  former  period,  waa 
most  accurately  aasigned  to  them,  seeing  they  were  surrounded  with  wa- 
ter. The  space  which  has  been  exposed  by  the  retreatof  the  waters  has 
been  transformed  into  most  fertile  fields  for  the  cultivation  of  cotton,  su- 
gar-cane,  and  the  banana  tree.  These  buildings  which  were  reared  in  the 
immediate  vicinity  of  the  water  are  seen  to  be  more  and  more  forsaken 
by  it.  New  islands  made  their  appearance  in  the  year  1796.  An  impor* 
tant  military»  post  in  the  shape  oi  a  fortress,  which  was  built  in  1740  in  the 
island  of  CabrerOy  is  now  situated  on  a  peninsula.  Lastly,  in  two  islands 
of  grantte«  those,  namely,  of  Cura  and  of  Cabo-Blanco,  M.  de  Humboldt 
discovered,  among  the  bramble  bushes,  several  yards  above  the  level 
of  the  water,  deposits  of  fine  sand,  containing  many  helieiles*  Facta 
which  are  so  speaking  as  these,  and  withal  so  well  ascertained,  could 
scarcely  fail  of  exciting  the  ingenuity  of  the  learned  on  the  spot*  in  the 
way  of  supplying  explanations  of  the  remarkable  change;  and  they  all 
agreed  thus  far,  that  some  subterranean  conduit  had  been  opened  up, 
which  allowed  the  waters  to  flow  freely  to  the  ocean.  M.  de  Humboldt, 
when  on  the  spot,  paid  all  due  regard  to  this  supposition,  and  after  an 
accurate  examination  of  the  localitiea*  came  very  decidedly  to  the  con* 
elusion,  that  the  cause  of  the  diminution  of  the  waters  of  the  lake  of 
Tacarigua  was  nothing  more  than  the  extensive  clearing  away  of  the 
woods,  over  the  whole  valley,  during  the  course  of  the  former  half  cen* 
tury.  ^'In  laying  low  the  trees,"  he  observes,  ^' which  covered  the  tops 
and  flanks  of  the  mountains,  mankind,  in  all  climates,  are,  at  one  and  the 
same  time,  entailing  two  great  calamities  upon  succeeding  generations; 
they  are  producing  a  scarcity  both  of  wood  and  water/* 

Since  the  time  of  Oviedo,  who,  like  all  the  older  chronologists,  is  per- 
fectly silent  concerning  any  subsidence  of  the  water  of  the  lake,  the  cul- 
tivation of  indigo,  sugar,  cotton,  and  cocoa,  had  been  carried  to  a 
great  extent.  In  the  year  1800  the  valley  of  Aragua  maintained  a  pop- 
ulation  as  dense  as  that  of- any  of  the  most  populous  portions  of  France. 
The  smiling  prosperity  which  existed  in  the  numerous  villages  which 
teemed  with  its  industrious  population,  could  not  be  witnessed  without 
the  greatest  satisfaction.  Such  was  the  prosperous  conditipn  of  this 
charming  country  whenM.  de  Humboldt  was  sojourning  in  La  Hacien- 
da de  Cura. 

After  a  lapse  of  twentytwo  years,  it  was  my  lot  afresh  to  visit  the 
valley  of  Aragua.  1  fixed  my  residence  in  the  small  town  of  Maracay. 
I  soon  found  that,  for  many  years,  the  inhabitants  had  been  remarking 
not  only  that  the  waters  of  the  lake  had  ceased  to  subside,  but,  on  the 
other  hand,  they  affirmed  they  were  very  decidedly  rising.  The  lands 
which  had  been  formerly  occupied  in  the  cultivation  of  cotton  were  now 
submerged.  The  islands  of  Las  Nuevas  Aparecidas,  which  had  risen 
above  water  in  the  year  1796,  had  now  become  shallows,  which  were 
dangerous  for  navigation.  The  tongue  of  land  near  to  Cabrera,  at  the 
northern  side  of  the  valley,  was  now  so  narrow,  that  the  smallest  rise 
in  the  lake  altogether  inundated  it;  and  a  steady  breese  from  the  north- 
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west  was  suflicient  to  submerge  the  road  which  led  from  Maracay  to 
Nueva  Valencia. 

The  fears,  which  for  so  long  a  time  had  annoyed  the  inhabitants  on 
its  banks,  were  now  altogether  changed  in  their  character;  and  they  no 
longer  dreaded  the  entire  disappearance  of  the  lake.  They  were  now 
anxiously  considering  if  these  successive  invasions  of  the  rising  waters 
were  about  to  overwhelm  their'properties;  and  those  who  had  explained 
the  previous  diminution,  by  the  existence  of  subterranean  canals  were 
convinced  that  they  were  now  choked  up,  and  that  nothing  would  save 
them  but  opening  the  conduits  afresh. 

During  the  two-and-twenty  years  which  had  intervened,  important 
political  transactions  had  occurred.  Venezuela  now  no  longer  belonged 
to  Spain.  The  smiling  valley  of  Aragua  had  been  the  arena  of  the 
most  bloody  contests,  and  war  and  death  had  desolated  those  happy 
scenes,  and  greatly  reduced  the  population.  On  the  first  cry  of  inde- 
pendence, a  number  of  slaves  obtained  their  liberty  by  fighting  under 
the  standard  of  the  new  republic.  Its  wide  spreading  cultivation  was 
neglected;  the  forest  trees,  so  luxuriant  within  the  tropics,  had  again  in  a 
great  measure  usurped  dominion  over  that  region,  which  its  inhabi- 
tants, alter  a  century  of  constant  and  painful  labour,  had  reclaimed. 
During  the  growing  prosperity  of  the  valley  of  Aragua,  the  numerous 
streams'which  fed  the  lake  had  been  arrested  and  employed  in  innumer- 
able irrigations,  and  their  beds  were  found  dry  for  more  than  six  months 
of  the  year*  At  the  last  epoch  to  which  1  have  alluded,  the  streams 
being  no  longer  so  diverted  flowed  without  interruption.  Thus,  then^ 
during  the  progress  and  continuance  of  agricultural  industry  in  the 
valley  of  Aragua,  when  the  process  of  clearing  was  pushed  farther  and 
farther,  and  when  cultivation  in  every  shape  was  advancing,  the  level 
of  the  water  gradually  subsided.  More  lately,  on  the  contrary,  during 
a  period  of  misfortune,  and,  we  would  fain  hope,  but  temporary,  when 
the  clearing  was  no  longer  continued,  and  the  cultivated  lands  have  fal- 
len back  into  their  wild  state,  the  waters  having  ceased  to  fall,  and  are 
now  very  speedily  assuming  a  decided  rising  movement. 

I  shall  now  direct  my  remarks  to  another  quarter,  without  however 
leaving  America,  in  which  we  find  a  climate  analogous  to  that  of  Eu- 
rope, and  where  we  traverse  immense  districts  producing  the  most  val- 
uable grains.  I  shall  direct  attention  to  the  higher  lands  of  New  Gren- 
ada, and  to  those  elevated  valleys,  from  6000  to  9000  feet  above  the 
level  of  the  sea,  which  enjoy,  throughout  the  year,  a  temperature  of 
from  58^  to  63°  Fahr.  Lakes  are  frequent  among  the  Cordilleras;  I 
might  easily  dwell  upon  many  of  these,  but  shall  bring  under  review 
only  those  which  have  been  the  subject  of  previous  observations. 

The  village  of  Ubata  is  placed  in  the  vicinity  of  two  lakes.  It  is 
an  important  fact  that,  sixty  years  ago,  these  two  sheets  of  water  form* 
ed  one  only.  The  older  inhabitants  have  observed  the  waters  gradually 
diminish,  and  their  shores  extend  themselves  year  after  year.  Fields  of 
corn,  of  the  greatest  fertility,  at  the  present  time  cover  districts  which 
thirty  years  ago  were  completely  covered  with  water.  The  falling  of 
the  mean  level  of  this  lake  will  the  more  readily  be  credited  by  the 
consideration,  that  an  occasional  fall  of  three  or  four  inches  lays  bare 
a  great  extent  of  surface.  If  we  inquire  in  the  neighbourhood  of  Ubata 
of  any  of  the  old  men,  who  in  their  younger  days  were  devoted  to  the 
chase,  or  if  we  examine  the  records  of  any  of  the  different  parishea* 
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no  doQbt  will  remain  that  numerons  forests  have  been  felled*  The 
clearing  still  goes  on$  and  it  is  equalijr  certain  that  the  retreat  of  the 
water  has  not  ceased,  thoygh  it  does  not  advance  so  rapidljr  as  it  was 
wont  to  do. 

It  is  hoped  that  sach  of  the  readers  of  the  Journal  of  the  Institute, 
as  may:  have  the  means  of  obtaining  correct  in  formation  on  a  question  of 
this  nature,  in  the  interior  and  particularly  in  the  more  elevated  regions 
of  the  United  States,  will  not  neglect  the  opportunities  they  enjoy,and  that 
the  facts  which  they  obtain,  may  be  given  to  the  public  in  that,  or 
some  other,  Journal,  so  as  to  serve  the  purpose  of  accumulating  evi- 
dence in  relation  to  the  meteorology  of  our  country.  G. 


Meieorologieal  Ob$ervatum$. 

Although  the  hope  was  expressed  in  the  Journal  of  the  Institute,  that 
all  those  Societies,  Academies  and  Colleges  which  are  provided  with 
the  instruments  necessary  in  a  series,  of  meteorological  observations, 
would  advert  to  the  interesting  and  important  proposition  of  Sir  John 
Herschel,  of  collecting  the  results  of  simultaneous  observations  from 
all  parts  of  the  world,  (see  Journ.  Frankl.  Inst,  for  Sept.  last,  p.  190,  et 
seq.)  and  that  they  will  be  willing  to  use  a  little  exertion*  to  comply 
with  so  reasonable  and  judicious  a  request,  I  have  not  yet  had  the  pleasure 
of  knowing  that  such  observations  were  made  during  the  late  equinox* 
at  any  place  in  this  vicinity,  or  State*.  There  may  not  have  been  time 
yet  for  the  reception  of  any  of  the  registers  made  in  conformity  to  these 
suggestions;  but  it  is  hoped  that  they  will  be  forthcoming.  As  an  evi- 
dence of  the  interest  which  men  of  the  highest  rank  in  science  (and  it 
would  be  difficult  to  name  one  which  stands  higher  than  the  proposer  him- 
self,) take  in  the  progress  of  meteorology,  I  extract  aiportion  of  a  lecture 
given  by  Professor  Airy,  (the  present  Astronomer  Royal)  at  Neath  on 
the  9th  of  September  last,  while  on  a  tour  in  Wales.  It  was  delivered 
by  request,  at  the  opening  of  the  Scientific  Institution  in  that  town,  and 
is  replete  with  the  most  sensible  remarks  on  the  objects  and  duties 
which  may  most  profitably  engage  the  attention  of  such  an  Institution* 

G. 

**Among  the  subjects  of  scientific  observation  to  which  the  attention 
of  persons  in  this  neighbourhood  may  be  called^  is  the  general  depart- 
ment of  meteorology.  Though  much  has  been  done  in  regard  to  obser- 
vation, yet  so  little  has  been  made  out  to  place  it  in  the  rank  of  a  science, 
properly  so  called  (by  the  establishment  of  rules  of  any  kind  deduced 
from  past  phenomena,  and  which  may  be  espected  to  hold  in  future 
ones)  that  I  have  great  difficulty  in  pointing  out  any  distinct  course  in 
which  the  efforts  of  persons  willing  to  pursue  this  subject  may  be  most 
advantageously  directed.  But  there  can  be  little  doubt  that  regular  ob- 
servations of  the  barometer,  thermometer,  dew-point,  actinomeier,  ane- 
mometer, electrometer,  and  ratn-guage,  would  contribute  to  the  estab- 
lishment of  empirical  laws  regarding  the  succession  of  phenomena  at 
this  place;  and  that  the  institution  of  observations  simultaneous  with 
those  at  other  places  would  assist  in  determining  the  relations  of  the 

*  The  only  Register,  in  conformity  to  this  plan,  which  I  haye  noticed  in  the  Ameri- 
can Journals^  b  that  contained  in  the  Mathematical  Journal,  of  the  Flushing  Institute, 
Long  Island. 
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weather  at  different  places  depending  on  their  respective  localities,  or 
the  progress  of  a  state  of  weather  from  one  place  to  another.  With 
reference  to  this  matter,  I  would  most  strenuously  recommend  (even  if 
all  others  be  omitted)  the  making  of  observations  at  every  hour  during 
a  day  and  a  half  at  each  of  the  solstices  and  equinoxes,  in  conformity  with 
the  plan  sanctioned  by  Sir  John  Herschel.  As  to  the  classifications  of, 
and  deductions  from,  meteorological  observations,  I  have  no  general 
rule  to  give,  except  that  such  classification  be  always  made  with  refer- 
ence to  some  preconceived  theory  or  rule  of  some  kind.  If  it  does  not 
appear  that  any  irregularity  follows,  steadily,  the  conceived  rule,  some 
new  one  must  be  sought:  but  if  an  irregularity  depending  on  this  rule 
be  detected,  it  will  be  best  to  subtract  from  every  observation  the  cor- 
responding amount  of  this  irregularity,  and  then  to  examine  the  remain- 
•  ders  with  the  view  of  discovering  new  laws  of  irregularity.  For  in- 
stance, if  it  should  be  found  that,  upon  combining  all  the  barometrical  . 
observations  made  at  the  same  hours  of  different  days,  there  was  upon 
iKe  whole  a  certain  irregularity  depending  on  the  hour  of  the  day,  this 
might  be  subtracted  from  the  observed  heights,  and  the  heights  thus 
connected  might  be  treated  as  if  they  had  been  s.o  observed:  if  then^ 
upon  combining  all  at  the  same  seasons  of  different  years,  an  irregulari- 
ty should  be  found,  depending  on  the  time  of  year,  this  might  be  sub- 
tracted: in  like  manner,  if  irregularities  could  be  found  depending  on 
the  moon's  age,  the  moon's  declination,  the  moon's  distance  from  peri- 
gee, &c.,  these  might  be  successively  subtracted:  and  if  after  all  these 
deductions  there  should  be  found  a  distinct  relation  between  the  height 
of  the  barometer  and  the  state  of  the  wind  on  the  same  day,  or  the  day 
before,  or  the  day  after,  a  great  step  would  have  been  made.  But  I 
mention  these  points  merely  as  instances  of  the  way  in  which  I  think  it 
will  be  absolutely  necessary  to  proceed. 

*^  A  class  of  observations,  implying  small  expense  and  no  great  trou- 
ble, is  the  observation  of  the  direction  of  the  magnetic  needle  at  inter- 
vals of  five  minutes  throughout  certain  days,  in  conformity  with  the 
plan  recommended  by  Gauss  and  Humboldt,  and  now  acted  on  from  the 
west  of  continental  Europe  to  the  east  of  Asia*  It  is  known  to  you  that 
the  direction  of  the  needle  varies  from  year  to  year,  from  day  today,  and 
from  morning  to  afternoon;  but  it  has  also  been  found  that  it  is  subject  to 
incessant  irregularities  from  one  minute  to  the  next.  In  particular  it  has 
been  remarked,  that,  when  an  Aurora  Borealis  was  visible  at  one  place, 
very  great  disturbances  of  the  needle  have  been  noticed  at  many  other 
widely  separated  places  in  which  the  Aurora  could  not  be  seen.  F^rom  the 
concurrence  pf  the  observations,  as  far  as  they  have  yet  proceeded,  this 
conclusion  has  been  deduced:  that  the  irregularities  at  very  distant  parts 
of  the  earth  are  strictly  simultaneous  in  time,  depending  apparently  not 
upon  the  time  of  day,  or  any  other  circumstance  which  distinguishes  one 
place  from  another,  but  arising  from  some  unknown  causes  which  Hum- 
boldt aptly  terms  ^magnetic  storms.'  But  are  these  storms  universal?. 
The  observations  of  Glamorganshire  may  assist  to  determine  this  point.* 
And  if  so,  what  are  they?  Do  they  influence  the  weather,  the  state  of 
health,  or  any  other  circumstance  immediately  affecting  our  bodily  com- 
forts? I  know  nothing  which  impresses  the  imagination  more  strongly 
than  to  find  that  we  are  surrounded  by  an  agent,  which,  in  the  shape  of 

*  A  variation  needle  haiy  since  the  dellveiy  of  this  addresi^  been  mounted  at  Neath* 
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tnagnetism  is  almost  unperceived,  but  in  the  stateof  galvanism  or  light- 
tiiiig  may  be  most  powerful;  and  to  know  that  even  in  its  weakest  state 
it  is  the  part  of  a  great  system  whose  arbitrary  laws  are  felt,  with  certain- 
ty and  regularity,  in  its  most  distant  region.  It  is  like  finding  ourselves 
under  the  quiet  espionage  of  a  mighty  government,  whose  motives  of 
action  we  know  not,  but  whose  universality  of  power  we  feel  most  sen- 
sibly. 

*'For  giving  the  due  efficiency  to  the  various  labours  of  the  members 
of  the  Institution,  it  will  at  some  time  be  necessary  to  publish  Transac* 
tions.  Let  it  not  be  supposed  that  the  Transactions  of  local  societies 
are  of  small  value,  or  unrespected  in  the  world.  The  memoirs  of  the 
Manchester  society  may  be  cited  as  among  the  most  valuable  collections 
of  local  information  and  general  science  which  we  possess.  The  expense 
of  such  works  in  a  cheap  form,  need  not  to  be  very  great.  Min.Rer. 


'  On  the  increase  of  Temperature  in  the  interior  of  the  Earth. 

M.  Arago  has  lately  communicated  to  the  Academy  of  Sciences  the 
result  ofthe  thermometrical  observations  which  he  made,  on  the  first  of 
May  last,  in  the  well  which  is  now  being  sunk  at  the  slaughter-house 
(Abattoir)  of  Grenelle.  The  boring  has  now  reached  the  depth  of 
1312  English  feet.  The  bed  of  chalk,  in  which  they  have  for  so  long 
been  engaged,  is  not  yet  traversed,  but  the  numerous  flints,  which  were 
unceasingly  met  ^ilh  at  lesser  depths,  have  now  disappeared.  The 
city  of  Paris  has  determined  that  the  boiing  shall  continue  to  the  depth 
of  3295  English  feet,  if  the  spouting  water  be  not  found  sooner.  It  is 
presumed  that  the  water  which  will  issue  from  so  great  a  depth  will  pos- 
sess a  temperature  of  between  93^2  and  95°  Fahr.,  and,  in  that  case,  it 
might  be  eipployed  for  hot  baths,  &c.  But  however  this  may  be,  we 
shall  now  adduce  the  thermometrical  observations  which  have  been 
made  at  the  depth  of  1312  English  feet.  On  the  29ih  of  April,  at  7  P. 
M.,  four  instruments  were  sent  down,  viz.  two  of  M.  Bunten's  self  re* 
gistering  thermometers,  one  a  divereement  thermometer  which  M.  Ma- 
gus of  Berlin  had  recently  sent  to  M.  Dulong,  and  another  of  the  same 
construction  manufactured  by  M.  Walferdin.  The  two  first  were  con- 
tained in  a  copper  tube,  in  which  they  were  secure  from  the  pressure  of 
the  water;  the  third  was  open  at  the  top,  but  in  such  a  manner  that  the 
pressure  could  not  alter  its  form;  and  the  fourth  was  enclosed  in  a  glass 
tube,  which  was  hermetically  sealed.  These  four  instruments,  after 
having  remained  for  about  thirty-six  hours  in  the  well  or  bore,  were  re- 
moved from  it  on  the  first  of  May  about  7  A.  M.;  they  then  indicated  the 
following  temperatures:— > 

The  first  thermometrographe  of  M.  Buten,  74^.3 

The  second,  do.  74^21 

M.  Magus'  thermometer,  k  diversement,  74^.30 

M.  Walferdin's         do.  74^.66 

Assuming,  then,  74^3  Fahr.  as  the  temperature  at  the  depth  of  1312 

English  feet,  if  you  subtract  from  this  number  that  of  51^08  Fahr., 

which  indicates  the  mean  temperature  of  the  surface  of  the  earth  at 

Paris,  23°. 22  will  remain  for  the  increase  of  temperature*  corresponding 

to  1312  English  feet  of  depth,  or,  what  comes  to  the  same  thing,  1^8 

Fah.  for  101.2  English  feet.    If  we  take  the  case  of  the  observatory  as 
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the  starting:  point  Tor  the  temperature  where  it  is  at  53^.06  Fah.,  31^34 
Fah.  will  then  be  given  as  the  augmentation  for  1332.5  English  feet 
which  corresponds  to  103.348  English  feet  for  each  centigrade  degree. 


Mecbanlcs^  Register. 

Sustian  Gold  Mines. — Important  JHscovery, 
The  St.  Petersburgh  letters  are  much  occupied  with  a  discovery  relative 
to  the  working  of  the  Russian  gold  mines^  which,  if  trulj  stated,  may  come 
to  have  some  influence  on  the  circulation  of  the  precious  metals.  A  letter 
of  the  36th  ulU,  says,  ^^There  has  heen  found  out,  it  is  said,  in  the  Ural 
Mountains,  a  new  mode  of  extracting  gold  from  the  earth,  sand,  or  ore. 
The  sand,  or  earth,  has  been  put  into  a  blast  furnace  and  melted,  and  the 
most. extraordinary  results  obtained.  By  washing,  the  method  hitherto 
pursued  in  Russia,  one  and  a  half  zolotnicks  of  gold  were  produced,  from 
100  poods  of  sand,  &c.  the  expenses  were  about  covered;  two  zolotnicks 
per  100  poods  were  worth  working.  Fine  sand,  or  earth,  rarely  produced 
more  than  three  zolotnicks,  and  five  zolotnicks  were  quite  uncommon. 
By  the  new  process,  on  lOOpuods  of  melted  sand,  they  obtained  sixty  zolot- 
nicks in  some  cases;  in  others,  forty  to  fifty  zelotnicks,  and  on  melting  100 
poods  of  previously  washed  sand,  they  got  forty  to  fifty  zolotnicks, 
of  gold.  There  is  little  doubt  of  the  accuracy  of  these  statements,  but 
what  the  comparative  expense  of  the  two  modes  is  I  cannot  tell  you,  nor 
whether  the  Ural  grows  sufficient  wood  for  fuel,  and  whether  coal  can  be 
found  there.  One  pound  Russian  contains  ninety-six  zolotnicks;  100  poods 
are  about  3.5501b.  English  weight.*' 

The  Editor  of  the  Mining  Journals  adds: 

The  importance  to  be  attached  to  the  new  process,  by  smelting,  of  ex- 
tracting gold  from  the  ores,  or  deposits,  in  the  Ural  Mountains,  is  so  con- 
siderable, from  the  increased  quantity  obtained,  as  will  be  observed  by 
reference  to  a  paragraph,  extracted  from  the  columns  of  a  contemporary^ 
and  inserted  in  our  present  number,  that  we  are  induced  to  direct  the  par- 
ticular attentjon  of  our  readers  to  the  subject,  white  it  will  be  our  province 
to  endeavor  to  obtain  more  detailed  information  of  the  plan  adopted.  The 
vast  outlay  of  capital  in  Brazil,  where  attention  has  been  directed  to  the 
gold  districts,  and  the  numerous  veins  which  are  found  in  Virginia  and  ia 
the  neighbourhood  of  Charlotte,  in  the  United  States,  renders  the  subject  one 
deserving  of  the  first  consideration.  The  process  of  smelting,  as  applied 
to  gold  ores,  is  not  novel  in  theory,  although  we  believe  the  present  to  be 
the  first  instance  of  its  successful  practical  adaptation;  and,  if  we  are  to 
credit  the  statement  that  the  produce  has  been  raised  from  five  to  fifty,  or 
ten  times  the  amount  obtained,  merely  by  the  introduction  of  an  improved 
mode  of  reduction,  while  the  halvans,  or  refuse,  have  been  found  to  con- 
tain a  large  produce,  it  is  an  epoch  in  mining,  wliich  will  tend  much  to 
revive  the  spirits  of  the  shareholders  in  the  **Union  Gold  Mining  Company,^ 
and  others  of  a  similar  nature,  and  proves  that  this  peculiar  department  of 
mining  is  in  its  infancy.  We  expressed  our  opinion  at  the  time  of  the  aD** 
Dounced  failure  of  the*success  of  the  ^^UnionGold  Mines,"  that  an  improv* 
ed  mode,  or  one  perfect  in  itself,  so  far  as  improvements  then  had  takea 
place,  would  doubtless  have  yielded  profitable  retMras,  and  wo  siDcerely 


Digitized  byVjOOQlC 


Russian  Gold  Mines — Important  Discovery.  499 

trust,  that  the  preseot  discovery  will  be  found  applicable  to  the  ores  of 
America,  which,  however,  are,  if  we  mistake  not,  of  a  difi'erent  character 
to  thode  of  the  Russian  possessions, . 

We  have  here,  then,  an  additional  evidence  of  the  affinity  and  impor- 
tance of  science  being  combined  with  practice— of  the  association  and  the 
advantages  derived  from  the  application  of  chemistry  to  the  operation  of 
the  miner;  and  hence  further  proof  of  the  advantages  which  may  be  fairly 
calculated  upon  from  the  establishment  of  a  ^^School  of  Mines/' 

New  process  for  Extracting  Qold. 
.    To  the  Editor  of  the  Mining  Journal. 

Sin:— The  following  information  respecting  the  extraction  of  gold  in 
the  Russian  dominions,  I'  have  lately  received  from  an  intelligent  and 
well-instructed  officer  of  mines  in  the  Emperor's  senrice,  and  as  you 
arc  properly  anxious  to  be  informed  on  the  subject,  I  send  it  to  you: — 

''Knowing  very  well  tife  deep  interest  you  take  in  all  scientific  dis« 
coveries,  especially  in  the  mining  and  metallurgical  departments,  I 
thought  it  might  be  agreeable  to  you  to  be  informed  of  a  new  discove- 
ry made  in  the  Uralian  Mountains,  in  the  method  of  extracting  gold 
from  the  alluvial  deposits.  In  the  official  letter  received  in  Paris,  I 
learned  that  the  following  curious  comparative  experiments  were  made 
in  the  extracting  of  the  gold  from  the  sand,  by  Mr.  Anossott: — 

1.  '^By  the  common-method  of  washing  used  in  all  countries  having 
gold  (stream-work.) 

1.  **By  the  amalgamation^^the  method  similar  to  that  employed  in 
Hungary  in  gold  mines. 

2.  *^By  the  damp  way,  or  dissolving  the  sand  in  acids. 
4.  *'By  melting  the  sand  in  the  blast  furnaces. 

«*Those  experiments  were  made  by  the  order  of  the  Minister  of  Fi- 
nance, Comte  Kancrin,  to  the  end  of  ascertaining  the  exact  quantity  of 
gold  contained  in  a  given  quantity  of  sand,  and  extracting  the  gold  from 
the  very  middle  of  the  grains. 

**By  the  second  method;  they  obtained  eight  times  more  gold  than 
by  the  first  (common  system.) 

^The  third  method  produced  four  times  more  gold  than  the  first; 
but  by  the  fourth  method,  that  is  to  say,  by  melting  the  sand,  twenty- 
four  times  more  gold  was  obtained  than  by  the  washing  system. 

'«In  that  process,  the  produce  of  the  melting  is  an  alloy  of  cast  iron 
and  gold  (fonte  aurifere,)  from  which  the  gold  is  separated  by  means 
of  sulphuric  acid.  By  putting  this  last  method  into  practice,  we  shall 
obtain  yearly  8000  poods  (sixty-two  poods  equal  to  one  ton)  of  gold 
instead  of  400,  from  the  same  quantity  of  alluvial  deposit.  But  the 
conservatory  principle,  applied  to  the  national  wealth  of  the  Govern- 
ment  adopts  the  plan  of  only  a  moderate  increase  of  the  annual  pro- 
duce of  gold,  and  securing  thus  a  longer  existence  to  the  alluvial  de- 
posits." 

The  statement  as  to  the  difference  produced  by  the  modes  of  treat* 
ment  may  appear  startling  at  first,  but  it  may  be  considered  as  more 
probable  if  we  take  into  account  the  nature  of  the  substance  in  which 
the  gold  is  enveloped.  The  produce  of  smelting,  we  see,  is  an  alloy  of 
cast-iron  and  gold,  indicating  that,  as  is  very  usual,  the  substance  ac- 
companying this  gold  is  iron.     Now,  to  say  nothing  of  the  very  imper- 
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feet  results  which  can  be  obtained  by  the  old  method  of  washing*  if  tre 
consider  the  ingenious  application  of  amalgamation  which  is  mentioned, 
we  shall  at  once  perceive,  that  every  particle  of  gold  which  is  wrapt  up 
in  iron  must  infallibly  escape  the  action  of  the  mercury,  and  it  is  not 
difficult  to  imagine,  that  a  very  considerable  proportion  may  be  so  de- 
fended. Let  the  whole,  however  be  reduced  by  fusion,  and  all  the  me- 
tallic part  will  then  be  brought  together  and  separated  at  once  from 
the  earthy  part,  and  consequently,  little  or  none  of  the  gold  can  escape. 
Thus,  we  may  account  for  a  very  copsiderable  difference  in  the  results 
of  the  processes  that  have  been  employed.  The  separation  of  the  gold 
from  the  iron  by,  sulphuric  acid,  is  not  likely  to  produce  any  waste  of 
the  precious  metal. 

It  is  anticipated,  I  know,  that  this  improvement  may  be  extended  to 
other  gold-producing  countries,  and  I  have  no  doubt  but  it  may  in  due 
time;  but  it  should  be  recollected,  that  smelting  is  a  very  expensive  and 
tedious  process  in  some  of  these  countries,  partly  from  scarcity  of  fuel, 
and  partly  from  very  imperfect  methods  for  producing  the  necessary 
blast,  by  which  it  happens  that  the  degree  of  heat  required  is  difficult 
to  obtain.  Improvements  may  be  made  so  as  to  remedy  some  of  these 
defects,  and  one  important  one^  I  believe,  would  be,  the  application  of 
the  hot  air  blast;  but  those  who  know  what  the  difficulties  are  in  mak- 
ing alterations  in  established  processes  in  some  of  the  countries  to  which 
these  observations  are  applicable,  will  see  that  considerable  time  may 
be  required  to  accomplish  the  object,  and  the  selection  of  very  judi- 
cious and  well  instructed  agents  to  carry  the  necessary  measures  into 
operation. 

To  any  one  who  may  be  considering  the  subject  with  a  view  to  adopting 
the  use  of  this  discovery,  I  would  also  suggest,  that  the  chemical  sep- 
aration of  the  metals,  is  an  operation  which  must  be  di|*ected  by  one 
possessed  of  considerable  skill  and  experience,  and  that  it  can  on^y 
be  done  where  sulphuric  acid,  or  substances  not  easily  transported,  can 
be  supplied  in  sufficient  quantities.  If  the  alloy  be  rich  enough  to  bear 
the  charge  of  carriage  it  might  be  better  to  send  it  to  places  where 
the  requisite  skill  and  materials  can  be  had  with  facility,  but  here 
again,  the  fiscal  regulations  of  different  countries  may  oppose  an  obsta- 
cle. 

I  merely  throw  out  these  hints  that  persons  who  may  wish  to  avail 
themselves  of  the  advantages  held  out  by  this  process^  may  be  prepared 
to  meet  the  difficulties  that  present  themselves,  and  to  set  about  the  un- 
dertaking in  a  manner  most  likely  to  ensure  success. 

I  am,  Sir,  your  obedient  servant, 

Chatham  place^  July  6.  John  Taylor. 


Smith's  Ever-pointed  Slone-CtUting  Chisel. 

The  ordinary  chisels  used  for  dressing  and  cutting  stone  very  fre- 
quently want  sharpening,  which  is  an  operation  requiring  time,  judg- 
ment^ and  expense;  having,  when  blunted,  to  be  forged  and  sharpened, 
and  aftierwards  hardened  and  tempered.  A  machine  maker  of  the  name 
of  Smith  in  this  town  has  lately  invented  an  ever-pointed  c  aself  which 
will  I  think  soon  be  generally  adopted,  provided  it  be  made  cheap.  It 
is  in  fact  an  application  of  the  principle  upon  which  Messrs.  Mordan's 
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(or  rather  Mr.  Hawkins')  ever-pointed  pencil  is  constructed.  A  tliin 
plate  of  well  tempered  steel,  of  the  width  of  the  chisel  required,  is  placed 
between  twp  cheeks  of  iron,  and  held  tightly  between  them  by  means 
which  I  shall  describe.  The  point  of  the  thin  steel  projecting  beyond  the 
ends  of  the  iron  cheeks,  forms  ihecutting  edge  of  the  chisel;  and  as  soon 
as  the  edge  which  projects  is  worn  away  by  the  friction  of  the  planing 
stone,  the  steel  is  advanced  between  the  cheeks,  and  the  edge  is  thus  im- 
mediately renewed.  To  prevent  the  steel  plate  from  slipping  side-ways, 
there  are  studs  on  each  side  of  it,  on  one  of  the  iron  cheeks,  which  go  into 
corresponding  holes  in  the  other  cheek.  The  whole  is  held  together  by  a 
collar  or  mortise  slipping  over,  and  hammered  up  tightly,  the  cheeks 
being  of  a  wedge  shape.  When  the  mortise,  or  collar^  is  driven  proper- 
ly  home,  a  groove  therein  coincides  with  a  groove  in  the  cbeek  of  the 
chisel,  and  a  wedge  being  put  into  the  hole  thus  formed,  holds  the 
whole  chisel  tight,  and  prevents  the  mortise  from  being  shaken  off  by 
the  blows  of  the  mallet* 

At  the  top  of  each  cheek,  on  the  inside,  is  the  half  worm  of  a  screw; 
between  these,  a  screw  is  inserted,  the  end  of  which  touches  the  top  of  the 
steel  plate,  and  on  being  turned  down  with  a  screw-driver,  or  otherwise, 
forces  the  steel  out  from  between  the  cheeks  for  renewing  the  working 
edge. 

1  hope  I  have  described  the  thing  clearly  enough  to  be  understood  by 
my  brother  masons  and  your  readers,  without  the  aid  of  a  drawing;  mf 
hands  are  too  rough  and  stiff  with  handling  the  mallet  and  chisel,  and 
moving  our  hard  native  stone,  to  attempt  the  draughtsman. 
I  am.  Sir,  yours  respectfully, 

A  Stonemason. 
Bradford,  Yorkshire,  Nov.  38,  1837.  Meeh.  Mag. 


British  Enterprise  Mroad, 
The  traces  of  British  capital  are  to  be  met  with  everywhere  abroad. 
Most  of  the  cities  of  Europe  which  enjoy  the  **  new  light"  of  the  nine- 
teenth century  are  furnished  with  it  by  *^The  British  Continental  Gas- 
Association,"  and  Paris  itself  is  about  to  be  supplied  with  water  on  the 
English  plan,  by  a  Company  of  which  the  shares  are  in  a  great  measure 
held  by  Englishmen.  A  ^^  Sardinian  Mining  Company"  has  recently 
been  established,  for  the  purpose  of  working  a  number  of  mines  in  the 
Savoy,  which  are  said  lo  be  exceedingly  rich,  and  to  offer  very  peculiar 
advantages.  The  proprietors  are  English,  and  they  propose  to  smelt 
the  ore  by  a  new  English  process.  The  whole  of  the  mines,  of  silver, 
copper,  and  iron,  in  the  Duchy  of  Nassau,  have  been  leased  to  an  Eng- 
lish association,  who  expect  to  reap  important  advantages  from  the  ap- 
plication of  a  greater  degree  of  skill  and  capital  to  the  works  than  has 
ever  hitherto  been  bestowed  upon  them.  It  is  said  that  the  total  number 
of  mines  in  the  pos4essioQ  of  this  Company  is  upwards  of  two  hundred 
and  eighty  I  ibid. 
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Manufactures  of  Lancashire. 

Probably  the  largest  entire  room  for  manufacture  in  this  county,  and 
if  so,  in  Europe,  is  that  of  Messrs.  T.  and  E.  Grundy,  at  Heap  Bridge, 
near  Bury. .  It  is  appropriated  to  the  manufacture  of  woilena,  and  is 
85  yards  in  length  by  75  in  width,  and  13  feet  in  height;  is  supported  by 
253  pillars,  some  of  which  also  bear  gearing;  it  has  65  large  windows, 
and  253  skylights;  672  feet  of  steam  piping  run  through  it;  about  2,688 
feet  of  shafting  are  at  work.  It  contains,  or  will  contain,  eight  carding 
engines,  probably  the  largest  in  this  county;  eight  gigantic  slubbing 
frames;  40  mules:  200  looms,  some  for  weaving  prials,  three  in  width; 
450  gas  jets;  will  be  worked  by  one  engine  of  comparatively  small  pow- 
er, and  is  surmounted  by  a  funnel  of  69  yards  and  two  feet. — Bolton  Free 

Press*  Mech.  Mag. 


Flint  in  Wheat. 

The  scoundrels  who  burn  wheatstacks  in  the  country  leave  behind 
them  some  curious  chemical  results.  ''Swing"  is  a  grand  experimen- 
talist. There  are  found  in  the  embers  lumps  of  coarse  glass,  which 
are  the  result  of  the  fusion  of  the  silicia,  or  flint,  which  wheat  straw  in 
particular  is  found  to  contain  in  very  considerably  quantities. 

Mio.  Jour. 


Iron. 

The  quantity  of  iron  made  in  this  country  during  the  year  1836,  has 
been  estimated  at  the  enormous  quantity  of  a  millon  tons;  the  average 
price  of  pig-iron  for  the  year  being  about  7/«  per  ton,  and  that  of  bar- 
iron  about  1 1/.  per  ton.  ibid. 


LUNAR  OCCULTATIONS  FOR  PHILADELPHIA, 
AUGUST  1838. 

Angles  reckoned  to  t^e  right  or 
wesiward  roond  the  circle,  as  seen 
in  an  inverting  telescope. 
tC>*  For  directvision  add  180P  .XU 

Day. 

HV. 

Min. 

Star's  name.           Mag. 

from  Moon's 
North  point. 

from  Moon's 
,  Vertex, 

'    3 

3 

14 

24 
24 

9 
10 
13 

1 
2 

3 

7 

37 

10 
32 

Im.  p  Sagittarii              ,6, 

Em. 

N.  App.    D  &  C  Tauri  4,  5, 3) 

Norths',  9 
Im.  a  Virginis,                    ,1, 
Em. 

137^ 
241 

51 

227 

119*> 
2S5 

25 
220 

The  meteorological  table  for  this  number,  not  having  been  reoeived  from 
our  correspondent,  the  publication  of  it  is  necesaarilj  postponed  untiftbe 
next  number. 
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Jprilt  1837. 
1.  White  1ead» 

5.  Smoke  stackf,  flaes»  See, 

3-  Tongues  of  power  loon  thuttles, 
4.  Hand  nke,  for  bey,  &c. 

6.  Crftmp'mg  leather/ for  boota^ 

6.  Propelling  boaU, 

7.  Standing  presa, 

8.  RaiLroada 

9.  Firearma, 

10.  Loom  for  coach  lace, . 

11.  Smelting  iron, 
13.  Waahing  iron  ore,  &c. 

13.  Blaat  Furnacea, 

14.  Hatbodiea, 

15.  Frunace  for  ahear  ateel, 

16.  Smelting  iron, 

17.  House  lamp, 

18.  Rotary  steam  engine, 

19.  Cradle  for  cutting  hemp, 

50.  Measuring  garments,  • 

51.  Cotton  gin, 
23.  Inserting  corset  rings, 

23.  Fire  arms, 

24.  Firearms,    . 

25.  Firearms^ 
36.  Spoke  shsTe, 
27.  Rules  for  carpenters,  See. 
2&  Spring  Saddlea, 
29.  Loom* 

May,  1837. 

1.  Rail-roads,  turning  table  for 

2.  Iron  chest,  • 

3.  Stone  facing,  &e. 

4.  Granite,  &c.  cutting,  &e. 

5.  Air  pump  for  steam  engines, 

6.  Saw  gate,  slideb  for, 

7.  Granite,  &c.  cutting,  &c. 

8.  Grass,  &c.  cutting, 

9.  Grass  &c.  cutting, 

10.  Boats  for  canals,  8ce. 

11.  Bosts,  propelling, 

12.  Explosions,  to  pterent, 

13.  Water  Wheela, 

14.  Rail  for  rail-ways, 

15.  Frre  armi^  frc. 

16.  Tub  Wheela,  applying  water  to 

17.  Sioves, 

18.  Oil  cloths,  8cc.  drying, 

19.  Cannon,  pointing, 

20.  Cannon,  caal-iron, 
ft.  Saddle  trees, 

22.  Rice,  hulling,  &€,    • 

23.  Store, 
S4.  Water  wheel, 

Vol.  XXI.— No,  6.— June,  18S8. 


wRri  xnrrom's  bxmaixs,  &c. 
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Peregrine  Pbillpi^  < .       41 

James  Stimpson,  '          42 

Comfort  B.  Sharp,  .       43 

Stephen  Coates,  .           ib. 

Jeaae  Van  WinUe,  .               ib. 

John  Finlay,  .        44 

Joel  Barns,  .                |b, 

Uri  Emmons,              .  .        lb 

felijah  Fisher,       .  .                ib. 

Erastus  B.  Bigelow,  45 

George  E.  Sellers,  ib. 

Frederick  Fredly,  ,        45 

John  Barker,            .  .               ib. 

Hugh  Moore,                  .  .        ib. 

Simeon  Broadmetdov,  jb. 

Simeon  Broadmeadow,    •  ^       47 

Samuel  Ruat^  ,               ib 

Roger  M.  Sherman,  .        jb. 

Wilaon  A.  Larimore,  .               48 

William  C  Fishop.  .        ib. 

Alexander  Jonea,    .  .                ib. 

Jonathan  S.  Turner,        .  .        ib. 

0aniel  Leavitt,         .  .               49 

John  W.  Cochran,           •  .        ib. 

John  W.  Cochran,    .  ib. 

Ira.  L.  Beckwith,             .  .        50 

Lemuel  Hedge,        .  ib. 

Moses  Baldwin,                •  .        ib. 

Christian  W.  Schonherr,  ib, 

Jeremiah  Myers,             .  .      108  . 

Benjamin  Sherwood,  .                109 
David  Hull  and  John  Critcherson    •       ib. 

John  D.  Buzzetl,      .  .                no 

Thomas  B.  Silliman,        •  .        ib. 
Henry  Johnson  and  Nelson  Johnson,      ib. 

Mighin  Nutting,  .               ib. 

Alexander  H.  Wilson,    •  jn 

Alexander  M.  Wilson,  .               ib« 

Abraham  Morrison,  ib. 

Jesse  Ong,              .  112 

Augustus  Eitelgeorge  .       ib. 

Nehemiah  B.  Stanton,  .               113 

John  Rugglea,                   .  .       ib. 

Henry  C.  Fay,          .  ,               ib. 

David  B.Napier,  .       ib. 

Ethan  A.  Andrews,  .  ib. 

Daniel  Sampson,               •  •      II4 

John  Hobday,  ib. 

Cyrus  Alger,                  .  .         ib. 

William  Kelly,        .  .                ib. 
Charlea  K.  Harvey  and  Erastua  Truy,    ib. 

Washington  Aald,  and  Jaa  Cos,           115 

Joseph  C.  Green,           .  .        ib. 
37 


Digitized  byVjOOQlC 


434 


Index. 


36.  Gnm,  deaning,  fcc» 
S6.  Frietion  matches     . 

37.  liocks»  kc  for  doon^ 

28.  Fire  arms, 

29.  Liquids,  drawinr  of, 

June,  1837. 
1»  RaiV>road  o%rs, 
3.  Loco  toeo  iiiatehe%  dippiog, 

3.  Bricks,  diying, 

4.  Steam  boilers^ 

5.  Trusses^ 

6.  Boards,  planing, 
7*  Coiton  press 

8.  Wild  peas,  &c.  separating, 

9.  Clapboards,  sawing, 

10.  Shingles  sawing, 

11.  Ashes,  leacliing,       • 

12.  Hides,  8cc.  softening, 

13.  Hat  Bodies, 

14.  Irons,  heating, 

15.  Timber,  prtsenring, 

16.  Plough, 

17.  Hemp,  &c.  breaking, 

18.  Flax,  &c.  breaking  and  dressing, 

19.  Stores,  coal, 

20.  Harness, 

31.  Capstans,  for  ships,  &c. 

32.  Hides,  scraping, 
23.  Caoutchouc, 
34.  Mop-heads^  , 
35%  Dye  woody  cutting, 

26.  Mills  for  coffee,  &c 

27.  Skins^  extracting  hair  from, 

28.  Fermentation,  saccharine,  &c. 

29.  Lamps  for  houses, 

30.  Mortising  timber, 

31.  Lamps  and  torches, 

32.  Grate, 

33.  Dress  Cases, 

34.  Horse  power,  ftame  work  for, 

July,  1837. 

1.  Rotary  press, 

2.  Cotton  thinning  growing, 

3.  Pistol  knife, 

4.  Axle  and  box^ 

5.  Cutting  garments, 

6.  Tobacco  prrss, 

7.  Spreading  lime,  8&c. 

8.  Plough, 

9.  PlouKh, 

10.  Hstcheling  hemp, 

11.  Sash  fastening, 

12.  Maps,  colouring, 

13.  White  Lead, 

14.  Candles,  moulding, 

15.  Semng  and  worming  mallet, 
16'  Band  wheels,  hanging,    . 

17.  Steam  boilers,  rivets  for, 

18.  iron  ore,  carbonating,  8ic 

19.  Suspension  grate,    . 

30.  Hsy,  elevating, 

31,  Flouting  dry  dockf  » 
33.  Plough, 


•     Markwell  Thomas, 
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Stephen  Dale, 

116 

.     James  McClory, 
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Otis  W.  Whittier, 
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•     Jasper  Johnson, 

ib. 

Gustavus  Plantoo, 

173 

.     John  Hatfield, 

ib. 

James  Hodges, 

174 

.     James  J.  Rush, 

ib. 

Heber  Chase^ 

ib. 

.  '  Samuel  Whitney,    . 

17ir 

Gideon  Fitz, 

ib. 

.     Lester  Butler, 

ib. 

Samuel  Goes, 

ib. 

Samuel  Goss, 

176 

Garret  Clement,      . 

ib. 

.     Eli  Kendall, 

ib. 

Thomas  Blanchard, 

ib. 

.     Bartholomew  W.  Taber, 

ib. 

August  Gotthilff,    • 

ib. 

.     Bancroft  Woodcock, 

177 

John  Warren, 

ib. 

sing,       Harvey  Lull, 

ib. 

Aaron  0.  Price, 

ib. 

Robert  Beale^ 

178 

Increase  Wilson  and  Francis  Beckwitb,  ib. 

Reuben  Sbailor,    • 

ib. 

Charles  Goodyear, 

ib. 

.     Jseob  Howe, 

179 

Luciliut  H.  Mosely, 

.       ib. 

Hiram  Twiss, 

ib. 

Edward  Flint, 

.        ib. 

.     John  J.  C.  Sheridan, 

ib. 

Samuel  Rust, 

180 

Thomas  H.  Hoskins, 

ib. 

Jeremiah  Marling, 

.        ib. 

,  ^  Roger  M.  Sherman, 

ib. 

Granville  D.  Allen, 

ib. 

John  A.  NehK>n  and  J.  P.  Rosi 

^              181 

Moses  Bayley, 

359 

.     John  Weaver,    . 

ib. 

George  Elgin, 

.        ib.' 

.     William  Sheer,        . 

ib. 

Andrew  Wiswell, 

360 

James  T.  Bowman,  . 

ib. 

Francis  H.  Smith, 

ib. 

•     Samuel  Hartpencc  and  John  I 

X  Bowne.  ib. 

John  C.  Smith, 

361 

.     Phineas  G.  and  Gabriel  Rioe, 

ib. 

Philip  F.  Hazard^ 

ib. 

.     Lucias  Stebbins,      . 

ib. 

Charles  Ripley, 

362 

.     Joseph  H.  Tuck, 

.      ib. 

John  B.  Petival, 

ib. 

•     Isaac  Straub, 

363 

Levi  Severance, 

Ib. 

•     Asa  Whitney, 

ib. 

Thomas  Pearson, 

.        265 

.     George  Welbar, 

•      .   ib. 

James  Barron,                 • 

ib. 

.    J.  B.  Norton, 

.  266 
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.33.  Thread  wtite, 
14.  Hone  Pover,  . 

25.  Horse  power, 

26.  Soap  making, 

27.  Carriagei, 

28.  VaWes  for  Pumpi, 

29.  Pegs  for  boots,  &g. 

30.  Rotary  8toTet» 

31.  Tailoring, 

32.  White  paint, 

33.  Water«colour  paint, 

34.  Machinery  ptopelling, 

35.  Sounding  instrument,  . 

36.  Grates, 
ST.  Cooking  store, 

38.  Store,  cooking,  dec* 

39.  Temples  for  looms, 

40.  StoTcs,  anthracite, 

41.  Rail  roads, 
43.  Cars,  lie  for  rail-roads, 

43.  Plough,  self^harpening, 

44.  Moulding^  planing, 

45.  Fire  arms, 

46.  Salt  water,  purifying, 

47.  Spinning  wool  roving, 

48.  Horse  shoes, 

49.  Thread  waste, 

50.  Cooking  stoves, 

51.  Ovens  for  stoves, 
53.  Locomotive  Engines,     . 
53.  Cooking  stove,  coal, 
54k  Blowing  locomotive  fires, 

55.  Locomotive  engines, 

56.  Cooking  stove, 
ST.  Locomotive  engines, 

58.  Steam  boilers,  heating  water  for, 

59.  Grate,  revolving, 

60.  Doors,  strips  for, 

61.  Ice  breakers^  &c. 
63.   Hernia,  pads,  8ce.  for, 

63.  Rotary  steam  engines, 

64.  Shingles,  &c  dressing, 

65.  Screws,  cutting. 

66.  Hemp,  8cc,  breaking,  &e. 

67.  Checks,  piinting,  8cc.     . 

68.  Mouldings,  &c.  turning,  &c. 

69.  Tire  of  wheels,  bending, 

70.  Tire  of  wheels^  drilling, 

71.  Husking  corn, 
73.  Door  knobs, 

73.  Steam  boats,  wheels  for, 

74.  Plough, 

75.  Pistol  dirks. 

76.  Steam  boilers^ 
7^.  Feathers,  cleaning,  Sus. 

78.  Removing  houses, 

79.  Iron  ore,  smelting,  . 

80.  Stove,  cooking,  8cc. 

81.  Seed%  preparing,    . 
83.  Stove, 
83.  Skios^  removing  wool,  Jtc  from, 


Ogden  Grifwold,  36 

Levi  Rice  and  Daniel  Cogden,  ib 

Levi  Rice,  ib 

Daniel  E.  Stillwell,  .  ib. 

Samuel  C.  Brown  and  Levi  J.  Hicks,    368 

Henry  Heckman,  ib. 

Joseph  Ess  X,  ib. 

Rensellaer  D.  Granger  ib. 

Amoe  Sherman,  369 

Forrest  Shepherd,  ib. 
Forrest  Shepherd,                           .        ib. 

Barnabas  Langdon,  370 

Francis  B.  Ogden,  ib. 
Ellison  Conger,                              •        271 

Abraham  T.  Mixsell,  •  ib. 

William  B.  Kimball,        •  .        ib. 

Samuel  P.  Mason,  373 

Jordan  L.  Mott,  ib. 

Isaac  Cooper,  ib. 

Robert  Grant,  ib. 

Isaac  Snyder,  .  373 

Ambrose  Church,  ib. 
Henry  Harrington,    .                       .        ib. 

Nils  Van  Schoultz,  374 
Edgar  M.  Titcomb,  .                       .        ib. 

B.  Young  and  S.  Titus,  ib. 

William  Gray,  331 

Edwin  Reed,  333 

David  W.  Barker,    .  ib. 

Ross  Winans,  ib. 

William  Kinney,      •  ib. 

Ross  Winans,  •  ib. 

Ross  Winans,  833 

James  Richardson,  ib* 

Ross  Winans,  ib. 

Ross  Winans  334 

Enos  B.  M.  Httghesb  .  ib. 

Isasc  D.  Brower,  335 

Washinirton  Van  Dusen,  ib. 

Robert  Thompson,    .  .  336 

David  Grannis  and  David  E.  Brand,        ib. 
George  L.  Day,        .  •     337 

Joseph  Blackball,  ib. 
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John  Dainty, 
Eli  Coddington,    . 
Thomas  C.  Barton, 
Thomas  C.  Barton, 
Jonathsn  Cutler, 
Dttvid  Hoffman,  • 

William  A  DougUss, 
John  Deats, 
Robert  W.  Andrews, 
Ross  Winans, 
Samuel  Sweet, 
Stephen  Compton, 
Joseph  Lyon, 
Rtffus  S.  Payne, 
Jameb  Criswell, 
Philip  Wilton, 
Benjamin  F.  Emery, 
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84.  Waterjwheets, 

Clayton  Parker  and  Bob«rt 

85.  Rail-road  fro^a. 

George  S.  Griggs, 

88.  Crimping  leather,    . 

Moses  S.  Woodward, 

87.  Wheels  for  locoraotiYei,     . 

Elishalown, 

8a  Cooking  stove. 

John  CoUinsy 

July,  1837. 

1.  Spreading  planters, 

B.  Morrison, 

3.  Steam  engine. 

Ashur  Miller, 

3.  Fires^  applying  warm  air  to^    . 

John  Silsbee, 

4.  Gum  Senegal,  factitious, 

Walter  Leversidge, 

6.  Shingle  machine. 

Enoch  R.  Morrison, 

6.  Grate, 

Edward  H.  Dixon, 

7.  Handkerchief  loom. 

Enoch  Burt, 

8.  Stoves, 

Samuel  Utter, 

9.  Napping  cloth. 

Benjamin  Swazey, 

10.  Stoves, 

James  Wilson, 

11.  Doubling  and  twisting^ 

John  Golding, 

12.  Safes,                 .                   . 

Daniel  Fitzgerald, 

13.  Smut  mill. 

Charles  D.  Childs, 

14.  Cheese  press,    . 

Sullivan  White, 

IS,  Shingle  machine,     . 

Joseph  S.  Raymond, 

16.  Water  cisterns. 

George  W.  Blenis,     . 

17.  Cement,  resinous. 

Thomas  Coyle, 

18.  Milk  pails, 

Isaiah  Bunnel, 

19.  Paddle  wheels. 

John  S.  Greenough, 

20.  Saddles,  springs. 

Jonathan  Keedy, 

21.  Grappling  irons, 

£.  and  T.  J.  Lobdell, 

22.  Wind  mills, 

Ebenezer  P.  Sperry, 

23.  Fire  arms. 

Silas  Day, 

^.  Shipbuilding,  . 

Simuel  E.  Howell, 

35.  Quadrant  Hinge, 

Ebenezer  Barrow^, 

26.  Ox  yoke. 

Gideon  Hotchkiss, 

27.  Steam  engine  packing. 

John  WilliamHon, 

28.  Hay  press, 

Jacob  Grosvenor, 

29.  Cooking  stove. 

J.  S.  Leavitt, 

30.  Water  cement, 

Ebenezer  C.  Warntr, 

31.  Saed  disseminator, 

Levi  Itice, 

32.  Smut  noachine, 

Benjamin  M.  Smith,    . 

Absorption  of  gases  by  water. 
Acid,  nitric,  action  of  on  metals, 

'  new  organic. 
Affinity  for  water,  of  the  fluids  of  living,  organized  structures, 
Africa,  expedition  into  the  interior  of. 
Air-pump  for  steam  engines,  S'lMimtin'a  patentf 
Air,  cold,  action  of,  in  maintaining  hea^ 
Air,  friction  of  the,  .  , 

Alexander's  electric  telegraph. 
Alloy  in  imitation  of  Gold, 

Amber,  origin  of,  .  •  . 

Analyses  of  soils  near  Puiseaux, 

— —  — from  Cuba,  .  .  • 

Analysis  of  sulphate  of  iron  of  Nordhausen, 

— —  of  a  substance  used  in  colouring  porcelain, 

— ^—  double  phosphate  of  lead  and  lime. 

Anthracite  coal,  smelting  iron  with,  patent,  •  • 

— — — -  coal  on  smelting  oF  iron  with, 

'■  advantages  of  m  hot  blast  furnace,    . 
— »— ^  notes  on  smelting  iron  by  means  ot, 
^— — —  and  clay — smelting  iron  with,  paieni. 
Arsenic  discovered  in  a  body  three  years  after  interment. 
Ashes,  leaching,  Clement's  ^o/enf,  •  • 

AsphsJtio  mastic,  •  • 

Atmospherical  phenomena. 
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136 
215 
340 
341 
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395 
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62 
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143 
168 
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333 
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134 
336 
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357 
369 
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SECTION  V. 


Articls  XXIIL—- On  Lime^  Hydraulic  Cement^  Sand^  Mortar  makings 
Strength  of  Mortare  and  Grout* 

(CONTINCSD  FROM  VOL.   XXI.,  PAGB  383.) 

During  the  progress  of  operatioDS  under  mj  direction  in  the  constniction 
of  Fort  Adams,  in  Newport  Harbour,  Rhode  Island,  manj  experiments 
were  made  with  mortars  <fxposed  in  the  air;  giving,  in  some  cases,  results 
quite  interesting.  The  results  are  too  limited  in  number  and  restricted  in 
Tarietj,  to  justify  the  deduction  of  general  principles;  still  thej  afford  some 
faints  that  maj  be  deemed  worthy  of  being  followed  up. 

The  following  tables  contain  these  results  in  a  verj  condensed  form; 
but  before  giving  the  tables,  it  is  proper  to  make  some  observations  on  the 
materials  employed— -the  manner  of  using  them,  and  the  modes  adopted  of 
trjring  the  relative  strengths  of  the  essays. 

Xtme.— Three  kinds  of  lime  were  used,  namely: 

1st.  ^^SmithfieU  Ztme.'*'-'From  Smithfield,  R.  I.  about  fifteen  miles  from 
Providence.  This  is  a  very  fat  lime — slaking  with  great  violence,  when 
properly  burned,  and  affording  a  large  bulk  of  slaked  lime. 

£d.  ^^ThomoBtown  Ztme.'*— From  Thomastown  (Maine.)  This  is  also  a 
fat  lime,  at  least  so  far  as  it  has  been  tried  at  Fort  Adams:  but  it  is  proba- 
ble that  some  of  the  man?  varieties— including  those  of  the  neighbouring 
towns  of  Lincolnville,  andf  Camden,  may  prove  to  be  hydraulic.  The  richer 
varieties  stake  promptly,  giving  a  large  bulk  of  slaked  iime« 
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3d.  Fort  Adams  lAme.  This  is  made  from  a  ledge  of  whitish  transi-t 
tioo  limestone  found  within  the  domain  of  the  Fort.  The  stone  is  very 
fine  grained  and  compact,  exceedingly  difficult  to  break,  and  crossed  in  all 
directions  bj  three  veins  of  whitish  quartz.  The  ledge  is  a  bed,  or  large 
nodule,  in  erajwacke-slate.  After  calcination  it  yields,  bj  sluggish  slaking, 
a  lime  dectdedlj  hydraulic.  A  little  of  this  lime,  after  being  slaked,  was 
made  into  a  cake  of  stiff  hydrate;  the  excess  of  water  being  absorbed  by 
bibulous  paper:  the  cake  was  placed  in  the  bottom  of  a  tumbler  and  covered 
immediately  with  water.  In  about  7\  days,  a  wire  }^oi  an  inch  in  diame- 
ter, loaded  to  weigh  1  lb«,  made  no  impression  on  this  hydrate. 

Three  modes  of  slaking  the  lime' were  tried  in  these  experiments,  namely: 

Ist.  Slaking  by  Sprinkling, — In  this  mode,  water,  in  quantity  sufficient 
to  slake  the  lime  to  dry  powder,  but  not  enough  to  afford  moist  powder,  was 
sprinkled  upon  the  lime.  The  lime  was  not  made  into  mortar  until  it  had 
become  cold. 

2nd.  Slaking  by  Drouming. — In  this  mode,  water  enough  was  given,  in 
the  first  place,  to  reduce  the  lime  to  a  cream  of  such  consistency  as  to 
afford  mortar  of  proper  **/eff7i/>er"  for  common  use  without  any  further  addi- 
tion of  water,  provided  the  mortar  was  made  up  immediately.  If  the  making 
the  mortar  was  delayed,  a  further  supply  of  water  became  necessary. 

Sd.  Jiir-alaking. — In  this  mode,  lime,  reduced  to  pieces  about  the  size 
of  a  walnut,  was  left  in  the  air  to  slake  spontaneously. 

These  were  the  processes  by  which  the  lime  used  in  the  experiments  was 
slaked:  but  by  neither  of  these,  nor  by  any  modification  recommended  by 
others,  or  that  we,  ourselves,  could  devise,  were  we  able  to  free  the  hydrate 
from  an  in6nity  of  small  particles  of  lime,  that  being  imperfectly,  or  not  at 
all,  slaked  in  the  first  instance,  it  was  almost  impossible,  by  any  amount  of 
labour  afterward,  to  break  down  and  mix  with  the  rest.  The  mortar  mill, 
hereafter  described,  reduced  these  refractory  particles  better  than  any  ot 
the  ordinary  modes  of  acting  upon  lime;  but  not  sufficiently,  without  an 
unwarrantable  amount  of  labour.  All  other  means  having  failed, retiort  was 
had,  at  last,  for  the  mortar  for  the  masonry  of  the  Fort,  to  grinding  thetiry 
lime  to  a  very  fine  powder  between  millstones.  Lime  thus  ground  givi-s  a 
perfectly  homogeneous  mortar:  and  some  partial  experiments  lead  to  the 
opinion  that  the  gain  in  the  quantity  of  lime  available  for  mixtures  with 
sand,  will,  nearly  if  not  auiie,  compensate  for  the  expense  of  grinding-  So 
far  as  the  mortar  thus  made  has  been  tried,  the  results  were  favourable:  but 
the  experiments  on  the  quantity  and  quality  of  lime  thus  treated,  thougb 
they  justify  confidence,  are  not,  yet,  so  conclusive  as  to  warrant  any  positive 
assertions. 

Hydraulic  Cfmen/.-vThree  kinds  of  hydraulic  cement  were  employed— 
namely,  a  kind  that  will  be  here  designa'ted  as  hydraulic  cement  JS,  which 
was  supplied  from  the  State  of  New  York— another  kind,  called  hydraulic 
cement  £^  supplied  from  a  different  manufactory  in  the  same  State — ^aud 
^Boman  (or  Parker's)  cement/*  imported  from  England. 

The  experiments  will  show  a  material  difference  in  the  respective  quali- 
ties of  these  hydraulic  cements.  According  to  them,  cement  A  was  the 
best,  cement  B  the  next  best,  and  the  *^Roman  cement"  the  worst;  but  it 
must  be  remarked  that  the  last  mentioned  had,  no  doubt,  greatly  deterior- 
ated, from  imbibing  moisture  during  a  long  voyage,  and  long  keeping  in 
storei  while  there  is  reason  to  suppose  that  the  two  first  mentioned  had  been 
calcined  within  a.few  weeks.  Between  these  two,  there  was  also  a  marked 
difference^  bat  though  the  aoperioritj  of  cement  A  was  probably  in  part 
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intrinsic^  it  was,  no  doubt,  in  port,  to  be  ascribed  to  its  greater  freahaeu. 
Theae  cements^  therefore,  should,  in  our  tables,  be  compared  with  them- 
selves  under  various  combinations  with  other  ingredients,  rather  than  with 
each  other. 

This  is  perhaps  the  best  place  to  mention  a  verj  certain  and  satisfactorj 
mode  of  testing  the  hydraulic  quality  of  lime  or  cement.  It  is  derived  from 
Raueourt's  work  on  mortars. 

Of  the  lime  or  cement  to  be  tried,  a  cake  of  quite  stiff  hydrate  must  be 
made  of  a  size  to  lie,  without  touching  the  sides,  in  the  bottom  of  a  tum- 
bler: any  excess  of  water  should  be  absorbed  from  the  cake  by  bibulous 
paper,  until  it  will  just  support  a  wire  -^  of  an  inch  in  diameter  loaded  to 
weigh  i  of  a  pound — this  wire  should  barely  make  its  impression.  Noting 
the  hour  and  minute  of  the  watch,  the  cake,  thus  prepared,  should  be  placed 
in  the  tumbler,  and  covered  immediately  with  water.  If  the  specimen  be 
very  hydraulic,  it  will  set  almost  instantly;  if  not  ver^  hydraulic,  it  may 
require  days,  and  if  but  slightly  hydraulic,  it  may  require  weeks  to  harden. 
In  order  to  have  some  invariable  measure  of  what  we  call  settings  we  have 
always  used  a  wire  j\  of  an  inch  in  diameter,  loaded  to  weigh  I  pound. 

With  these  two  simple  instruments,  and  these  simple  appliances,  the 
compsrative  hydraulic  qualities  of  limes  and  cements  may  be  detected  in- 
fallibly. It  may  not  be  strictly  accurate  to  say  that  those  cements  which 
indurate  most  promptly  under  water  will /afford  the  strongest  mortars  in  the 
air;  although  that  has,  for  the  greater  part,  appeared  to  be  the  case,  in  our 
experiments;  still  it  is  highly  probable  that  such  cements  will  be  found 
among  the  best;  it  is,  at  any  rate,  amongst  such  that  we  should  look  when 
in  search  of  mortars  of  superior  excellence;  and  it  is  undoubtedly  true,  that 
when  hydraulic  qualities  exist  in  lime,  although  in  feeble  proportion,  the 
lime  is  essentially  benefited.  A  simple  means  of  testing  hydraulic  quality 
is  therefore  of  value. 

Our  experience  has,  however,  taught  us  one  important  caution  in  the  use 
of  this  test;  which  is,  to  leave  the  cement  in  the  water  for  a  day  or  two, 
although  it  may  have  set  in  a  few  minutes.  A  .cement  was  under  trial 
which,  at  the  expiration  of  7  minutes  had  set  so  as  to  bear  the  small  wire 
with  the  weight  of  1  pound — and  at  the  expiration  of  15  minutes,  with  the 
weight  of  2  pounds.  In  about  two  hours,  however,  it  was  entirely  soft  again, 
having  been  broken  down  by  the  slaking  of  some  free  lime  that  happened 
to  be  present,  and  which  had  not  had  time  to  slake  before  the  hydraulic 
ingredients  had  indurated.  After  about  fifteen  hours  it  was  taken  out  of 
the  water,  restored  to  the  condition  of  stiff  mortar,  and  again  immersed.  It 
now  hardened  very  slowly,  and  was  six  days  acquiring  the  test  hardness. 
Such  cements  require  peculiar  treatment.  It  is  evident  that  there  is  great 
hydraulic  energy  wasted  in  the  first  instance  of  immersion;  because.the  sub- 
sequent  swelling  of  the  lime,  breaks  down  the  indurated  mass;  and,  remov- 
ing the  hydraulic  particles  beyond  the  sphere  of  mutual  action,  prevents  any 
useful  effect  from  the  remaining  hydraulic  power.  The  slaking  the  lime 
should,  therefore,  be  complete  before  the  cement  is  immersed.  The  best 
mode  of  slaking  this  lime  has  not  been  ascertained.  Perhaps  it  would  be 
best  to  sprinkle  a  little  water  on  cement  of  this  kind,  leaving  it  for  a  few 
hours  in  the  state  of  moist  powder— perhaps  leaving  it  exposed  to  spontane- 
ous slaking  for  the  requisite  time— and  perhaps  throwing  on  a  small  quantity 
of  water,  in  order  to  slake  the  lime,  and  then  exposing  the  cement  to  heat 
for  a  short  time,  so  as  to  drive  off  the  water  absorbed  by  the  hydraulic  con- 
stituents.   This  last  mode  is  suggested  by  the  following  facts. 
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Some  hydriilie  ctment  A,  which  had  been  in  a  cask  more  than  one  year, 
on  first  opening  the  cask*  hardened  under  water  in  three  hoars.  After  two  or 
three  days,  it  reaatred  five  boars  to  harden;  and  after  ten  dajs,  about  nine 
hours — tne  cask  being  kept  covered  bj  the  head  1  jing  loosel j  upon  it.  A 
little  of  this  cement  that  bad  been  out  of  the  cask  for  more  than  a  week,  on 
being  heated  (but  not  to  a  red  heat)  for  a  few  minutes,  set  under  water  in 
three  hours.  Some  of  the  same  cement  that  had  been  in  the  office,  enclosed 
in  paper,  for  about  three  weeks,  required  six  hours  to  harden  in  water, 
while  a  little  of  it,  after  beinj;  kept  on  a  red  hot  iron  plate  for  about  fifteen 
minutes,  hardened  in  water  in  45  minutes. 

This  power  of  restoring  the  energy  of  ^deteriorated  cements  may  have 
many  important  applications. 

Sand. 

Several  kinds  of  sand  were  used  in  the  experiments,  namely: 
Sand  No,  1. — This  is  the  kind  hsbituallv  used  at  Fort  Adams  in  stone 
masonry.    It  is  entirely  free  from  dirt,  and  the  particles,  though  not  very 
sharp,  are  angular.    Separated  mechanically,  it  was  found  to  consist,  in 
100  parts,  in  bulk,  of 

particles  from  I  to  -^  of  an  inch  in  diameter — about 
do.  -A  to  ^^  do.  do. 

do.  ^  to  ^  do.  do. 

^         do.  ^  to  dust 

do.  dust  mostly  ikilicious — ^no  dirt 

100  parts  in  bulk  producing 

Sand  No.  2.— -Is  the  above  sand  freed  from  particles  larger  than  ^  of  an 
inch. 

Sand  No,  3.— Is  the  above  sand  freed  from  particles  larger  than  ^  of  an 
inch. 

Sand  No,  4.^Is  sand  No.  2,  pounded  very  fine  after  being  freed  from 
dust  by  washing. 

Mortar  Making. 

With  a  view  to  a  thorough  incorporation  of  the  constituents,  at  a  small 
expense,  and  in  order,  at  the  same  time,  to  break  down  the  refractory  par* 
tides  of  lime  before  mentioned,  a  mortar  mill  was  constructed  at  the  com- 
mencement of  the  works  at  Fort  Adams  in  18£5,  which  has  been  in  opera* 
tion  ever  since. 

The  mill  consists  of  a  very  heavy  wheel  about  eight  feet  in  diameter 
(having  a  tire  one  foot  broad)  moving  in  a  circular  trough  fifteen  inches 
wide  at  the  bottom — thediameterof  the  circle  being  about  twenty-one  feet. 
The  lime  is  slaked  under  the  wheel,  and  ground  until,  with  suitable  addi- 
tions of  water,  it  has  become  a  homogeneous  paste  sufficiently  dilute  to 
make  mortar  of  the  ordinary  consistency.  The  requisite  quantity  of  sand 
is  then  gradually  sprinkled  in,  as  the  wheel  is  in  motion.  The  draught  is 
easy  to  the  horse  until  near  the  last;  when,  for  a  few  minutes,  as  he  is  giv- 
ing the  last  turns,  after  all  the  sand  has  been  thrown  in,  it  is  rather  heavy. 

it  was  found  convenient  to  use  three  barrels  of  lime  to  each  batch  of 
mortar. 

The  three  mortar  mills^of  Fort  Adams  were  competent  to  supply  in  one 
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day  3077  cubic  feet  of  mortar^  at  a  total  eipense  of  S0.087  per  cubic  fbot^ 

▼12. 

105  casks  of  lime,  at  81.52  per  cask, 
2094  bushels  of  saod,  at  g0.04  per  bttshel* 

Carting  sand  to  mill,  g0.12  for  20  boabelsi 
3  horses  and  8  drivers,  at  S1.50  per  day, 
6  labourers,  at  gl.OO  per  day, 
1  cooper  at  8 1.00  per  daj, 
Other  small  expenses  say 

Total  cost  of  3077  cubic  feet  of  mortar       g268.00 

or  S0.087  per  cubic  foot.  It  appears  that  the  expense  of  making  the  mor- 
tar was  gl2.08,  being  about  ^  of  a  cent  for  a  cubic  foot. 

The  proponions  in  the  above  mortar  are  about  1  of  lime  in  paste  to  2^ 
of  sand — should  the  proportion  of  lime  be  greater,  the  mortar  will,  of  course, 
cost  more. 

The  above  statement  refers  to  mortar  made  without  addition  of  any  ,hy- 
draulic  sobntance.  But  such  mortars  are  now  never  used  at  Fort  Adams^ 
Hydraulic  cement,  or  burnt  claj,or  brick  dust,  or  some  other  similar  mat- 
ter is  added  to  every  kind  of  mortar  made  at  the  work,  in  proportions  Tary- 
ing  with  the  purpose  to  which  the  mortar  is  to  be  applied.  The  poorest 
mortar  we  make  contains  1  barrel  of  hydraulic  cement  to  3  barrels  of  un- 
slaked lime  and  about  15  barrels  of  sand;  the  cement  being  added  before 
the  sand,  and  while  the  lirae  is  being  reduced  under  the  wheel. 

All  the  mortars  used  in  the  experiments  in  the  tables,  were  made  by  hand 
with  the  trowel,  with  such  exceptions,  only,  as  are  noticed. 

TViaia  of  the  Strength  of  Mortars. 

The  strength  of  mortars  as  regards  tenacity,  was  determined  by  measur- 
ing the  force  required  to  separate  bricks  that,  having  been  joined  by  the 
mortar,  had  been  left,  for  the  desired  length  of  time,  in  some  place  safe 
from  frost  or  accident. 

The  bricks  were  joined  in  pairs,  being  crossed  at  right  angles  thus, 

*so  that,  supposing  each  brick  to  be  4  inches  wide,  the  surface  of 
contact  would  be  16  square  inches.  The  real  surface,  or  surface 
of  effectual  contact,  was,  in  everjr  case,  found  by  actual  measure- 
ment. The  mortar  joint  separating  the  bricks  was  made  about  | 
of  an  inch  thick:  and, in  order  that  this  mortar  should  in  all  cases  be  equally 
consolidated,  each  pair  of  bricks  was  submitted  to  the  pressure  of  600  lbs. 
for  5  minutes,  immediately  after  being  joined. 

Ad  idea  of  the  mode  of  separating  the  bricks  may  be  got  from  fig.  9,  PI.  II, 
where  a  and  b  represent  two  strong  half-staples  fastened  to  the  door:  under 
these  the  ends  of  the  lower  brick  are  passed,  while  the  ends  of  the  upper 
brick  are  embraced  by  the  piece  of  iron  c,  e,  suspended  from  the  steel- 
yard d.  The  force  needed  to  separate  the  bricks,  is  applied  by  pouring 
sand,  at  a  uniform  rate,  into  the  bucket  e.  The  weight  of  the  sand  and 
bucket,  the  mark  on  the  beam  where  the  weight  was  applied,  and  the 
weight  of  the  poises  enable  us  to  ascertain  the  force  necessary  to  tear  the 
bricks  asunder.  In  the  tables,  the  force  required  to  separate  the  bricks  is 
reduced  to  the  proportional  force  required  to  tear  up  a  surface  of  one  square 
inch:  so  that  if  there  were  16  square  inches  of  actual  contact,  and  the 
force  used  in  separating  the  bricks  was  1000  pounds,  the  table  would  rep- 
reseat  the  tenacity  of  the  mortar  by  62^lbs.»equal  to  ^{f  ®. 
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The  hirdneas  of  the  mortars  was  determiBed  bj  aacertainiog  the  weight, 
applied  od  a  circular  plane  aarface  of  0.16  of  an  inch  in  diameter,  (or 
.02008  of  an  inch  area,)  which  the  mortar  would  support.  This  mode  of 
trial  is  represented  in  fig.  10,  PI.  II.  The  circular  surface  at  the  extremitj 
a,  presses  upon  mortar  still  adhering  to  one  of  the  bricks.  The  arms  of  the 
lever  5,  are  of  coual  length,  so  that  the  upward  force  at  e  is  equal  to  the 
pressure  at  a.  The  force  is  applied  bj  means  of  a  steeljrard  and  sand,  as 
in  the  preceding  case. 

The  experiments  were  generally  made  with  several  pairs  of  bricks,  and 
a  mean  was  taken  of  the  results;  unless  it  had  obviouslj  been  subjected  to 
some  accident  or  disturbance,  being  made  to  contribute  to  the  mean.  Ve- 
ry few  results  were  rejected.  There  could  be  only  as  manj  trials  of  tena^, 
dty^  in  each  particular  experiment,  as  there  were  pairs  of  bricks.  But  for 
Aardbiett,  it  was  often  possible  to  make  a  considerable  number  of  distinct 
trials  on  the  same  surface  of  mortar:  on  the  other  hand,  it  would  sometimes 
happen  that  the  surface  would  be  left  too  ragged  and  uneven  for  this  trial: 
and  in  several  instances  this  test  seemed  to  be  entirely  inapplicable — the 
mortar  beginning  to  yield  with  light  weights,  and  continuing  to  yield  more 
and  more  as  the  weight  was  increased,  the  whole  effect  being  a  gradual  crum* 
bliog.  In  a  great  majority  of  cases,  however,  the  effects  were  sufficiently 
decided  to  leave  no  doubt  as  to  the  moment  when  the  power  prevailed  over 
the  resistance— «nd  sufficiently  consistent  to  afford  useful  comparisons. 

The  method,  just  described,  of  trying  the  strength  of  mortars,  was 
adopted  in  the  Fort  Adams  experiments,  on  account  of  the  facility  of  ap- 
plication. There  was,  in  the  first  instance,  no  purpose  of  extending  the 
experiments  beyond  what  was  deemed  indispensable  to  a  proper  choice,  and 
judicious  application  of  materials,  in  the  construction  of  a  work  of  some 
magnitude,  then  being  begun.  One  series  of  experiments,  however,  in- 
volved another  and  another,  until  the  series  became  extended  and  the  exper- 
iments too  numerous  and  valuable,  not  to  make  it  desirable  that  subsequent 
ones  should  be  comparable  with  them,  and,  consequently,  the  same  mode  of 
test  was  continued. 

It  is  probable  that  the  method  followed  by  Genl.  Treussart,  of  making 
rectangular  prisms  of  mortar,  and  subjecting  them  to  fracture  by  weights 
suspended  from  the  middle,  is  the  best  mode.  It,  at  any  rate,  has  the  ad- 
vantage of  allowing  mortars  made  in  different  places,  and  at  distant  times 
to  be  compared.  This  mode  was  adopted  in  some  of  the  later  trials  at 
Fort  Adams. 

The  following  table  exhibits  the  mean  results  of  all  the  experiments  made 
from  1825  to  1832;  comprising  seven  series.  The  time  of  exposure  of  the 
1st  series  was  5  months;  of  the  2nd.  series,  10  months;  of  the  3rd,  10  months; 
of  the  41h,  5  months;  of  the  5th,  10  months;  of  the  6th,  25  months;  and 
of  the  rth,  11  months.  In  :the  1st  series,  there  were  2  pairs  of  bricks  to 
each  experiment;  in  the  2nd,  3  pairs;  in  the  3rd,  3  pairs;  in  the  4th,  1  pair; 
io  the  5th,  4  pairs;  in  the  6th,  2  pairs;  and  in  Tth,  3  pairs. 

The  first  column  prefixes  a  number  to  each  kind  of  mortar,  for  conveni- 
ent reference;  the  2nd  column  expresses  the  nature,  or  composition  of  the 
mortar;  the  3rd  column,  whether  the  bricks  were  wet  or  dry  when  joined 
together;  the  4th,  the  number  of  series  of  which  the  results  are  a  mean  as 
to  tenacity^  the  5th,  the  tenacity^  as  expressed  by  the  number  of  pounds 
required  to  tear  open  a  joint  of  one  inch  square;  the  6th,  the  number  of 
series  of  which  the  results  are  a  mean  as  to  hardnesif  and  the  7th,  the  num* 
ber  of  pounds  retjuired  to  force  into  the  mortar  a  circular  {>lane  surface  of 
0.16  of  an  inch  in  diameter. 
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On  Lime,  IfydrmtUe  Cement,  &ind,  ^ 
Table  No.  LXV. 


No. 

Nature  Mad  Compotitkm  of  Uw  mortar. 

J 

Tenacity. 

Hardnen. 

Bsmarka. 

11 

^  . 

11 

1 

1 

^1 

i 

New  York  Hydraulic  ce- 

ment B»  alone 

W 

1 

32.6 

3 

do.           do.          do. 

A,  alone 

w 

5 

56.2 

4 

1053 

3 

Roman  cement  (Parker'a 

English)  alone 

w 

1 

18.5 

1 

260 

4 

do.        (do.)     alone 

D 

1 

22.6 

1 

412 

5 

Lime                        alone 
rHydraaUccement  Ain 

W 

•   1 

10.5 

1 

98 

6 

<     pow4er        .           1     I 
iSandNo3                   .$05 

W 

1 

61.9 

1 

1055 

7 

CCementAdo.  .              1^ 
^  Sand  the  samo                15 

w 

6 

40.3 

5 

993 

8 

CCementAdo.             1      > 
d  Sand  the  lame            1.505 

w 

5 

33.1 

4 

918 

9 

CCementAdo.             1      1 
d  Sand  the  same           lj;05 
C  Hydraulic  cement  A  in 

D 

2 

30.4 

1 

766 

10 

<     powder                       1^ 
CSandNo.  3               .      25 

w 

8 

17.6 

3 

670 

11 

C  Cement  A          do          17 
d  Sand  the  same                3  5 
rCementA        do.      1     "\ 

w 

3 

19.8 

2 

367 

12 

J  Lime  slaked  to  pow- 
]     dcr                            ^0  • 
LSand  the  same           1.50^ 
C  Cement  A        do.     1      1 

w 

2 

29.6 

3 

573 

13    {  Lime  the  same             .50^ 

w 

4 

20.1 

3 

509 

' 

r  Sand  No.' 2                 2      S 

I  Cement  A         do.          1^ 

14 

{  Lime  the  same                1 C 
^  Sand  No.  2.                      23 

w 

4 

28.3 

3 

778 

C  Cement  A        do.          l5 

15 

<  Lime  the  same               2> 
CSandNo.  2                       O 

W       4 

17.1 

' 

545 

. 

rCement  A         do.          1  i 

16 

<  Lime  the  same               2S 
CSandNo.  2                      6  1 
rCementA        do.      1      S 

W 

4 

16.2 

8 

267 

17 

<  Lime  in  paste,             .50  C 
CSandNo.  2                  1.5o5 
C  Cement  A                   1      -) 

W 

1 

14.4 

1 

765 

18 

^Ume  in  paste              .50  C 
CSandNo.  2                 1.5o5 

D 

1   < 

54.7 

1 

915 

19 

1  Cement  B        do.           1^ 

Sand  No.  3                     15 

W 

2  : 

L8.9 

^    CCementB           do.  1      I 
20    iSandNo.2                 1.50$ 

W 

1  s 

13.4 

CCementB       do.           1> 
^-*^     iSaiidNo.2.                    25 

W 

2 

14.7 

■ 
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8  Praetiealand  T^eareiieal Mechanics  and  Chemisirif. 

Table  No.  LXY— Continued. 


t 

t 

S 

« 

Tenacity. 

Hardness. 

N«. 

Nitare  and  Compoailloii  of  the  mortar. 

w.  • 

i 

f  S 

J 

» 

2^ 

« 

o2 

S 

i 

i 

i 

f  Cement  B           do.  1     "^ 

32 

J  Lime  in  powder  aUk-        1 
^      ed            .               .50  f 
tSand  No.  2                2     J 

W 

2 

ir.5 

r  Cement  B           do.        iS 

. 

23 

^  Lime  the  same               1 C 
^  Sand  No.  3                      23 
^Hydraulic  cement  B  in 
powder                        l'\ 

w 

2 

19.1 

24 

J  Lime  slaked  in  pow-       1 
der                              2f 
Sand  No.  3                       4J 
r- Cement  B                         iS 

w 

2 

18.1 

25 

3  Lime  the  same                3  C 
^  Sand  No.  2                      63 

w 

2 

15.0 

26 

r  Roman  cement            1      1 
1  Sand  No.  2                    .503 

w 

19.2 

397 

27 

r  Roman  cement                1 7 
^  Sand  No.  3                      I3 

w 

16.8 

309 

28 

r  Roman  cement           1      > 
^  Sand  No.  2                 1.503 
r  Roman  cement           1      *) 

w 

13.3 

286 

29 

^  Lime  in  paste             0.50  C 
^Sand  No.  3                 1.503 
r  Roman  cement           1      "^ 

w 

26.7 

471 

30 

^  Lime  in  paste            0.50  C 
^Sand  Noc  2                  L503 

D 

39.1 

787 

• 

31 

r  Lime  in  powder          1      > 
JSaodNo.  3                3.505 

W 

12.3 

159 

32 

1  Lime  in  powder             1  > 
^  Sand  No.  3                      63 

w 

5.6 

107 

33 

c  Lime  in  paste            1      > 
^  Sand  No.  3                   .50  3 

w 

14.3 

208 

34 

c  Lime  in  paste            1      ? 
^  Sand  No.  3                 1.505 

w 

15.4 

2 

275 

35 

c  Lime  in  paste                 1 7 
t  Sand  No.  3                      3  3 

w 

12.8 

2 

146 

Ifade  With  a  hoe. 

36 

c  Lime  in  paste                  1 7 
i Sand  No.  3         3.50  a  33 

w 

14.3 

3 

202 

Msde  in  mortar  mill. 

37 

c  Lime  in  paste           '      1  ? 
i Sand  No.  3         2.50  a  33 

D 

14.9 

254 

do.              do. 

38 

c  Lime  in  paste                1  > 
ISandNcl          2.50  a  33 

W 

13.7 

217 

do.              do. 

39 

c  Ume  in  paste                1  ? 
lsandNo.1          2S0  a  SS 

D 

16.2 

200 

do.               do. 

40 
41 

C  Lime  in  paste                 1  ? 
isandNo.  1                     25 
C  Lime  in  paste                 1  > 
i  Sand  No.  1                      33 

W 

D 

33.8 
26.6 

242 
281 

^  Lime  different 
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On  Limtf  Hjydraulie  Cement,  Sandy  ^c^  9 

06f  erva/ton«  an  the  Expermenis  of  Table  No.  LXV • 

1st.  Genenllj,  within  the  limits  of  the  experiments,  a  moriar  madt  eff 
Ume  and  iand^  or  of  hydraulic  cement  and  eandj  or  of  hydraulic  cement j  lime 
and  sand — whether  it  waa  cement  JSy  or  cement  B,  or  Roman  cement^  was  the 
stronger,  a$  the  quantity  of  sand  was  the  leea.  In  24  comparisons,  3  excep- 
tions. 

In  13  comparisons  of  tenacity^  2  exceptions.  , 

In  11  comparisons  of  hardnees,  1  exception. 

2od.  //  appears  that  with  cement  A^  or  cement  B^  any  addition  of  eand 
weakens  the  mortar.  In  all  the  cement  experiments,  except  one,  composed 
of  Roman  cement  1— sand  |  (No.  26,)  the  cement  alone,  was  stronger  than 
when  mixed  with  sand  in  any  proportion  whatever.  Cement  A  (No.  6,} 
would  seem  to  be  another  exception,  but  it  is  not;  the  strength  of  cement 
A,  alone,  as  given  in  No.  2,  is  the  average  of  five  results  with  different  speci- 
mens of  cement,  some  of  which  were  of  inferior  quality;  while  the  result 
given  in  No.  6  is  of  one  trial  only,  and  that  of  a  cement  proving  to  be  the 
best  used)  the  particular  result  of  No.  2  which  corresponds  with  No.  6 — 
that  is  to  say,  which  was  afforded  by  the  same  specimen  of  cement,  gave 
for  tenacity  74.7  lbs.  and  (or  hardness  1063  lbs.,  while  No.  6  shows  a  tenacity 
of  61.9  lbs.  and  a  hardness  of  1055  lbs. 

drd.  It  appears  that  when  cement  mortars  are  not  required  to  be  the  strata 
gest  that  can  be  made^-^  little  lime  may  be  added^  without  great  loss  aftena- 
cUyt  and^  of  course^  with  a  saving  of  expense, 

4th.  Mortar  made  in  the  mortar-mill  was  superior  to  mortar  made  by  be* 
ing  mixed,  in  the  common  mode^  with  the  hoe, 

5  th.  frhen  the  bricks  were  dry  and  the  mortar  more  fluid  than  usual^  the 
,  mortar  was  better^  both  as  to  TKNAorrr  and  HAaDNsss-— tn /be  eases  out  of 
seven^  than  when  the  bricks^  being  wetf  wereput  together  with  mortar  tfcont^ 
man  consistence. 

In  the  next  table  there  is  a  comparison  of  the  three  kinds  of  lime^-^f  the 
three  modes  of  slaking,  of  various  proportions  of  sand— of  the  effect  of  wet 
aod  of  dry  bricks  on  the  mortar,  &c. 

In  most  cases  six  pairs  of  bricks  were. put  together  at  the  same  tine,  and 
of  the  same  materials;  of  which  three, pairs  were  separated  after  about  6 
months,  and  the  remainder  after  the  lapse  of  4  years  and  5  months. 
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Praeiiealand  ITteareiical  Mechanics  and  CAemisify. 


Tabic  No.  LXVI. 

Showing  the  tenacitj  and  hardness  of  mortars  varioaslj  composed  after  ex- 

posQre  in  the  air. 


Bricks  wet        1 

Bricks  dry. 

Tenacity 

Tenacity. 

per  square 

Hardnesa 

per  square 

Hirdneas. 

inch. 

inch. 

o' 

Nature  and  composition  of  tho 

— """ 

^~^~ 

Remarka 

2 

mortar. 

1 

«D 

1 

< 

11 

«D 

1 

11 

i 

i 

u 

lbs. 

«D 

1 

< 

lbs. 

lbs. 

lbs. 

Us. 

lbs. 

lbs. 

Ibf. 

■ 

CPa$te  of  Smthjield  lime 

1 

1 

<     tlaked  6v  BROWKinQ    I7 
(Sand  No.  S                      15 

20^4 

42.8 

119 

220 

" 

>» 

2 

C  Lime  the  same                1 7 
^SandNo.  2                       25 

15.2 

18.8 

130 

297 

/ 

3 

C  Lime  the  same                1  > 
^SandNo.  2                      3  5 

12.6 

16.6 

182 

232^ 

1 

4^ 

4 

C  Lime  the  same                1 1 
d  Sand  No.  2                      4$ 

13.2 

16.4 

85 

203 

CPoite  of  Thonuutovn  lime 

. 

5 

<     ilaked  by  dbowvivo   1  \ 
C  Sand  No.  2                     15 

11.3 

38.3 

216 

300 

1 

40.3 

355 

II 

6 

C  Lime  the  same                 1  \ 
I  Sand  No.  3                      2  5 

17.1 

38.3 

123 

273 

39.1 

310 

^1 

rPa9te  •/  Themtut^vn 

7 

J      Ume^alakedby^ROWK^ 

—  0 

1      IKO                                        1^ 

LSand  No.  2                     3  5 

24.7 

27.6 

265 

240 

38.0 

220 

11 
If 

li 

11 

■8" 

8 

C  Lime  the  same               1  > 
^  Sand  No.  2                       45 

15.1 

21.7 

214 

210 

35.4 

b03 

C  Pa9te  ofF^rt  AdamB  Hme 

9 

<     A  flaked  by  dm  wnNO  1  > 
CSandNo.2                      15 

13.4 

21.9 

105 

273 

34.0 

186 

10 

C  Lime  the  same                1 7 
I  Sand  No.  2                     2  5 

9.9 

18.8 

68 

175 

22.5 

110 

11 

5  Lime  the  same               1  ^ 
I  Sand  No.  2                       3  5 

12.6 

22.7 

75 

93 

22.8 

187 

12 

5  Lime  the  same              1 7 
d  Sand  No.  2                      45 

9.6 

11.5 

92 

93 

21.4 

102 

rPa»te  of  Thomatt9vn 

e 

13 

I    Ume^tlakedbyBFRiv^' 

}     LIHO                                            1 1 

tSand  Vo.  2                      1 5 

26.8 

49.1 

259 

798 

40.6 

787 

U 

c  Lime  the  same                I7 
^  Sand  No.  2                      35 

26.4 

35.6 

225 

666 

57.3 

370? 

s 

15 

C  Lime  the  same                1  ? 
t  Sand  No.  2                      3  5 

26.3 

37.0 

285 

392 

26.2 

625 

1 

16 

C  Lime  the  same               17 
lSandNo2                        45 
ri'atte  of  Fort  Adamo  Ume 

25.2 

31.0 

289 

313 

38.0 

347 

17 

J      B  tlaked  by  spmisK- 

Lsand"No.2                      15 

32.9 

47.8 

446 

900 

56.7 

620 
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On  Lime,  HgdrauKe  Cemeniy  Sandy  ^. 

Ttble  No.  LXVI.  Continaed. 


11 


Bricks  wet. 

Brickidiy. 

1 

Teoaeitj 

TenacU/  I 

'"taX" 

HardnosiL 

•"toS"" 

Bardnoao. 

1 

Natan  and  OonposWoo  of  the 
moitar. 

Ramarki. 

<  S 

11 

li 

U 

H 

If 

hie 

• .        ■ 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

18 

cUmethesune               I7 
^SuMlNo.3                     35 

33.1 

54.5 

338 

600 

52.4 

507 

19 

C  Lime  the  same               1  ^ 
^SandNo.  3                     3  5 

28.9 

43.1 

221 

327 

51. H 

366 

30 

C  Lime  the  same                1 1 
^  Sand  No.  3                        45 
CPtute  9fSmitt^fidd  Ume 

23.5 

30.4 

254 

258 

62*6 

333 

21 

CSandNo.  3                     15 

22.4 

126 

23 

CLime  the  same                1^ 
t  Sand  No.  3                      35 
iPoMte    •/  Thmmutrwn 

9.9 

85 

33 

I       Ume  AIB  BLAKBB                1  1 

(  Sand  No.  3                      1  5 

37? 

24 

5  Lime  the  same                1  ^ 
^SandNo.3                      35 

6.0 

20? 

(  Ftuic  •/  Fort  Adamt 

ss 

% 

25 

\     Ume  B  Aim  slakid      1  \ 
rSandNo.3                        15 

•   • 

39.2 

664 

"2  -ff 

I 

26 

5  Lime  the  same                1^ 
^  Sand  No.  3                       35 

21.6 

281 

1' 

CPatte  of  Fort  Adam% 

8 

o 

Ume  B    Mlaked   by 

27 

<        naowvive            1      ") 

Brick  dust                  0.40  C 

LSand  No.  3                  1.403 

CLime  the  same           1     *) 

16.3 

104 

1 

1 

28 

'<  Dust  of  berat  cky       ^oC 
CSand  No.  3                    .503 

17.5 

168 

i 
] 

1 

•.4 

CFoMte  of   T^mattovn 

29 

J     2iiiie  olakedbtf  spmiSK- 

J       LINO                                        1 1 

LBfick  dost                       2  5 

35.0 

360 

« 

O 

6 

fPatte  of  Thomaetormn 
Hmeotakedbp^moww   . 

;j 

30 

-i     ivo,  measured  before 

sUking                       1 1 
l8andNo.2                      5  5 

12.2 

18.5 

102 

263 

22.5 

192 

CLime  the  same*         1       ) 

31 

'{Cement  A                   .33  > 
C  Sand  No.  2                  5.50^ 
fFaote  of  Fort  Adame 
HmeB  olakedby 

15.4 

23.1 

165 

192 

42.6 

230 

32 

<     Bmowvivs,  measured 

before  sbking             17 
LSandNo.2                      55 

25.7 

48.8 

130 

650 

17.8 

652 

(Lime  the  same*          1      -} 

33 

{  Cement  A                    .38  C 
(  Sand  No.  2                 5.6o5 

23.7 

46.7 

194 

849 

46.9 

303 

34 

5  Cement  A  in  powder  1      \ 
lSandNo.3                 1.505 

63.3 

72.4 

1508 

467 

88.4 

1659 
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12         Practical  and  Theoretical  Meehanica  and  Chemistry. 

Obeervations  an  the  experiments^  of  Table  No.  LXVL 

1st.  Wlthm  the  HmU9  of  the  experitnenis^  whatever  toae  the  modeofeltA- 
ingi  or  the  kmd  oflimtj  the  mortar  woe  the  ettonger  ae  the  quantity  of  sand 
wai  lea. 

The  lime  being  ineasared  lo  paste,  the  proportions  were  1  of  lime  to  1  of 
sand;  1  of  lime  to  2  of  sand;  1  to  3,  and  1  to  4  of  sand. 

In  all  the  corresponding  trials  of  the  table, 
1  lime  in  paste,  to  1  sand«  gave  the  strongest  mortar  in  35  cases  of  tenacity, 
.    and  in  13  eases  of  hardness. 
1  lime  in  paste,  to  2  sand,  gave  the  strongest  mortar  in  3  cases  of  tenacity, 

and  in  1  case  of  hardness. 
1  lime  in  paste,  to  3  sand,  gave  the  strongest  mortar  in  2  cases  of  tenacity, 

and  in  2  cases  of  hardness* 
1  lime  in  paste,  to  4  sand,  gave  the  strongest  mortar  in  0  cases  of  tenacity, 

and  in  1  case  of  hardness. 

2d.  Slaking  by  drowning,  or  using  a  targe  quantity  of  water  in  the  pro- 
cees  of  elaking^  affords  weaker  mortar  than  slaking  by  sprinkung. 

In  24  corresponding  cases  of  the  table — ^I'he  quantity  and  quality  of  the 
materials  being  alike:  and  there  being  no  other  difference  than  in  the  modes 
of  slaking  the  lime.* 
Lime  slaked  by  sprinkling,  gave  the  best  mortar  in  22  cases  of  tenacity, 

and  in  24  cases  of  hardness. 
Lime  slaked  by  drowning,  gave  the  best  mortar  in  2  cases  of  tenacity,  and 

in  0  case  of  hardness. 
The  average  strength  in  all  the  24  cases  in  which  the  lime  was  slaked  by 

drowning  was,  as  to  tenacity,  23.79  lbs.,  and  as  to  hardness,  187.00  lbs. 
While  the  average  strength  in  all  the  24  cases  in  which  the  lime  was  slaked 

by  sprinkling  was,  as  to  tenacity,  38.63  lbs.,  and  as  to  hardness  417.33 

lbs. 

The  relative  tenacity  then  is  as  1  to  1.62;  and  the  relative  hardness  as  1 
to  2.23. 

3d.  7%e  experiments  with  air  slaked  limb,  were  too  few  to  be  decisive — 
but  the  results  were  unfavourable  to  that  mode  of  slaking. 
Average  strength  of  the  mortar  made  of  air-slaked  lime  as  to  tenacity  20.80 

lbs.,  and  as  to  hardness  202.18  lbs. 
Average  strength  of  the  corresponding  mortars  made  of  lime  slaked  by 

drownings  as  to  tenacity  27.10  lbs.,  and  as  to  hardness  207.50  lbs. 
Average  strength  of  the  corresponding  mortars  made  of  lime  slaked  by 

sprinklings  as  to  tenacity  46.70  lbs.,  and  as  to  hardness  533.83  lbs.      , 

4th.  The  mortars  were  very  materially  stronger  at  the  end  of  4  years  and  5 
months^  than  at  the  end  of  the  first  half  year. 
Of  the  26  mortars  which  enter  into  this  comparison,  the  average  strength 

at  the  end  of  6  months  was,  as  to  tenacity,  22.54  lbs.,  and  as  to  hardness 

166.33  lbs.,  and  at  the  end  of  4  years  and  5  months  it  was,  as  to  tena- 
city, 35.45  lbs.,  and  as  to  hardness  367.37  lbs. 
The  relative  tenacities  being  as  1  to  1.57,  and  hardness  as  1  to  1.97  lbs. 

5th.  Brick  dust^  or  the  dust  of  burnt  day^  improves  the  quality  of  mortars 
both  as  to  tenacity  and  hardness, 

6th.  Hydraulic  cement  added^  even  in  small  quantities^  to  mortars^  improves 
their  quality  sensibly. 

*  Except  in  their  being  two  different  burnings  oft  Foit  Adams  lime 
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7th.  The  tenacUy  ef  mortart  ieemt  to  have  been  increased  by  ueing  dry 
bricks^  and  making  the  mortar  a  little  more  fluid  than  ueuaL  But  the  hard' 
ness  of  the  mortars  was  rather  the  greatest  when  wet  bricks  were  used. 

In  21  corresponding  install ces,  wet  bricks  and  mortar  of  common  consis- 
teocj  gave  the  best  results,  as  to  tenacitj,  in  5  instances;  and,  as  to  hard- 
ness, in  12  instances.  Dry  brick  and  mortar  more  fivid,  gave  the  best  re- 
sults as  to  tenaeitj  in  16  inatances;  and  as  io  hardness,  in  ^  instances. 

Table  No,  LXVII. 

Trials  in  December,  1836,  of  mortars  made  in  December,  1885.  The  re- 
sults show  the  weights  in  pounds  required  to  break  prisms  of  mortar  2  inches 
square,  6  inches  long  and  4  inches  in  the  clear  between  the  supports. 
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Observations  on  Table  No.  LXVII. 
It  results  from  this  table,  and  from  the  tables  from  which  it  has  been 
abridged, 
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Ut.  Tliat  in  mortars  of  cement  and  sand  (no  lime)  the  strength  is  genet- 
ally  greater  as  the  quantity  of  sand  is  less.  In  S3  comparisoQs,  12  excep- 
tions. 

2nd.  That  in  mortars  oj  sand,  cement  and  lime^-the  lime  remaining  the 
same  in  quantity^  the  mortars  were  stronger  as  the  quantity  of  sand  was  less 
in  proportion  to  the  cement.     In  57  comparisons,  10  exceptions. 

drd.  That  in  mortars  of  cement y  sand  and  lime— the  quantities  of  cement 
and  sand  being  the  same — the  mortars  were  stronger  as  the  quantities  of  lime 
were  less>    In  52  comparisons,  15  exceptions. 

4th.  That  mortars  made  of  cement  and  sand  were  materially  stronger  when 
the  least  possible  quantity  of  water  was  used^than  when  the  mortars  were  made 
thin.     In  14  cases,  1  exception. 

5th.  That  mortars  made  of  cement  and  sand  with  the  least  possible  quanli* 
ty  of  water^  were  stronger  when  kept  in  a  damp  plaee^  than  when  kept  in  a  dry 
one.  In  7  comparisons,  1  exception.  The  experiments  did  not  prove  this 
to  be  true  with  reference  to  mortars  made  thin.  These  results  were  afford- 
ed by  the  experiments  but  are  not  included  in  the  above  table. 

6th.  That  in  mixtures  of  lime  and  sand  in  various  proportions^  the  mortar 
was  generally  stronger  as  the  lime  was  slaked  with  less  water. 

The  average  strength  of  several  trials  with  0.30  of  water  being  repre- 
sented bj  80 — with  .40  of  water,  it  was  98 — with  .60  of  water,  it  was  72^ 
with  .80  of  water,  it  was  60,  and  with  1.00  of  water,  it  was  57.  These 
results  were  afforded  by  the  experiments,  thouj^h  not  included  in  the  table. 

7th.  That  mortars  of  lime  and  sand  are  materially  improved  by  the  addi- 
tion of  calcined  clay^  but  not  so  much  as  by  the  addition  of  cement  Ji. 

8th »  That  sand  freed  from  dust  by  washing  and  then  pounded  fine^  gives 
much  better  mortarSy  than  a  sand  composed  of  particles  of  every  size  from  dust 
(no  dirt  J  up  to  grains  ^^  of  an  inch  diameter.  In  21  comparisons,  2  excep- 
tions. 

9th.  Many  experiments  were  made  to  ascertain  whether  of  two  cements 
of  the  same  manufactory,  the  diflerence  bein^,  probably,  only  difference  of 
age,  that  cement  which  sets  the  quickest  under  water  will  give  the  strongest 
mortars  in  the  air  after  a  considerable  lapse  of  time.  The  results  leave  the 
matter  in  doubt.  The  quick  cement  sometimes  giving  stronger  mortars, 
and  sometimes  weaker. 

10th.  Of  lime  kept  for  three  months  after  being  slaked,  before  being  made 
into  mortar — the  lime  slaked  into  powder  by  sprinkling  one-third  of  its  bulk 
of  water,  gave  the  strongest  mortar — represented  by  250  lbs.;  the  lime 
slaked  into  cream  gave  the  next  strongest  mortar — represented  by  210  lbs., 
and  the  lime  slake  spontaneously  during  three  months,  the  weakest  mortar, 
represented  by  202  lbs.  All  these  mortars  being  much  inferior  to  that 
made  of  the  same  lime  which  had  been  carefully  preserved  from  slaking  by 
being  sealed  hermetically  in  a  jar — thi&  last  moriar  being  represented  by 
364  lbs.  It  must  be  remarked  here  that  this  result  is  very  extraordinary 
for  fat  lime  and  sand;  and  it  is  probable  this  particular  barrel  of  lime  was 
somewhat  hydraulic. 

11th.  Mortars  of  cement  and  sand  in  which  bitter- water  alone  was  mix- 
ed (Bitter- water  being  the  mother  water  after  the  separation  ot  muriate  of 
soda  from  sea  water,)  were  weaker  than  those  in  which  water,  or  a  mixture 
of  equal  parts  of  water  and  bitter-water,  was  used.  But  a  mixture  of 
equal  parts  of  water  and  bitter-water  gave  much  better  mortar  than  water 
alone — the  strongest  composition  we  had,  being  cement  IJ,  sand  1,  and 
equal  parts  of  water  and  bitter-water.     In  8  comparisons,  2  exceptions. 
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The  trials  that  afforded  the  two  exceptions  were  with  mortars  containiog  a 
smaller  proportioo  of  cement  than  the  six  others.  These  facts  seem  to  show 
that  the  addition  of  bitter-water,  within  certain  limits,  improves  the  cement, 
but  that  beyond  these  limits  it  is  injurious;  and  that  where  the  proportions 
of  cement  are  great,  an  increased  addition  of  bitter-water  may  be  advanta- 
geous. These  particular  experiments  were  made  in  jconsequence  of  finding 
that  the  addition  of  a  little  bitter-water  hastened  the  setting  of  cement  A 
when  immersed. 

12th.  Mortars  of  cement  and  eand  are  injured  by  any  addition  of  lime  what- 
ever^  untkin  the  range  of  the  experiments;  that  is  to  say  from  sand  1,  l%me\^ 
and  cement  \s  to  sand  1,  lime  1,  and  cement  3.  No  exceptions  in  67  com- 
parisons. 

13  ih.  Stone-lime  J  in  the  proportions  triedy  gives  better  mortar  than  shell- 
Umcyos  153  to  133:  but  some  previous  trials  bad  afforded  results  slightly  the 
best  with  shell-lime. 

Table  No.  LXVIIL 

Drialsmade  in  June^  1836,  of  mortars  made  in  September^  1835. 
The  results  show  the  weights,  in  pounds,  required  to  separate  each  inch 
square  of  surface  of  bricks  joined  by  mortars.     The  object  is  to  compare 
grout  with  mortar. 
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1 

if 

11 

1 
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30.12 
33.33 
31.35 
32.14 
41.06 
39.64 
22.94 
23.38 
27.07 
29.93 
33.79 
36.69 

17.19 
17.84 
15.13 
25.14 
21.42 
34.68 
23.08 
14  22 
12.67 
16.96 
22.71 
19.75 

Observations  on  Table  No.  LXVIII. 

Id  order  to  compare  the  strength  of  grout  with  that  of  mortar,  bricks  were 
joined  (as  before  described)  with  the  mortar  given  in  the  table^there  being 
4  pairs  to  each  kind  of  mortar.  To  obtain  similar  joints  of  grout,  bricks 
were  supported  on  their  ends  and  edges,  in  a  box  large  enough  to  contain 
all,  in  such  a  way  as  to  admit  the  proper  quantity  of  grout  to  flow  in  be- 
tween each  pair.  The  box  was  not  disturbed  until  the  grout  had  become 
quite  stiff*,  when  it  was  first  laid  on  one  side,  and  then  taken  to  pieces. 
The  excess  of  grout  was  carefully  cleared  away  from  the  bricks,  which 
were  removed  without  injury  to  any  of  the  pairs,  and  put  away  by  the  side 
of  the  bricks  joined  with  mortar. 

It  will  be  seen  that,  in  every  case  but  one,  the  grout  was  much  inferior 
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to  the  niiMrtar.    The  avenge  strength  of  all  the  mortars  in  the  table  is 
31.78,  and  the  average  strength  of  all  thejgrouts  is  S0.06 

Changes  of  bulk  an  slidUng  lime-'-making  moTlatj  grout,  fyr.. 

A  great  many  measurements  were  made  ot  the  changes  of  bulk  in  the 
operations  of  slaking,  lime,  making  mortars  &c.,  and  the  results,  as  might 
be  expected,  varied  with  the  qualities  of  the  lime.  The  following  conden- 
sation of  the  results  may  be  useful. 

1  lime  and  i  water  made,  as  a  mean,  2*25  of  powder.  %7  l«5o  to  2.97 

1     do.         I      do;                 do.             1.74         do.  4  1.55  to  1.83 

1     do.         I      do.                do.            1.81        do.  4  1.63  to  1.95 

1     do.         1      do.                do.           2.06        do.  4  1.77  to  2.39 

1     do.  2.54      do.  do.  2.68  of  thin  paste.    3        2.50to2.82 

Slaked  bj  drowning. 
1     do.  1.70      do.  do.  1.98        do.  6         1.73to2.36 

Slaked  bj  sprinkling. 

Uffle  In  powder.         Water. 

1  0.40  made,  as  a  mean,  0.66  thick  paste.      2        0.65  to  0.67 

1  0.50    do.  do.     0.76  thinner  paste.  19        0.67  to  0.94 

1  lime  air-slaked  gave,  at  a  mean,      1.84  powder  S        1.37  to  2.41 

1  of  air  slaked  lime  in  powder  and  0.50  water  made,  as  a  mean,  0.75  thin 
paste,  2  triala  varying  from  .70  to  .80. 

1  of  lime  (quick)  pounded  to  powder,  made  0.90  of  powder,  1  trial. 

I  of  Uoia  slaked  te>  powder,  kopt  dry  ibr  3  months,,  still  measured  1.00, 
1  trial. 
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do. 

2.14 

50 

00 

do. 

0.32  water,  made  1.27  grout. 

50 

0.062 

do. 

0.45    do. 

do.      1.50 

do. 

50 

0.125 

do. 

46    do. 

do.      1.55 

do. 

50 

.25 

do. 

51     do. 

do.      1.66 

do. 

50 

.375 

do. 

52     do. 

do.      1.78 

do. 

50 

.50 

do. 

61     do. 

do.      1.88 

do. 

302  of  mortar  with  87  of  water  made  290  of  grout. 
213         do.  87         do.     do.     305         do. 

430         do.  180         do.     do.     604        do, 

467         do.  201         do.     do.     660         do. 

430         do.  180         do.     do.     620         do. 
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495  of  mortar  with  176  of  water  made  664  of  grout. 
553        do.  180        do.     do.     711         do. 


Article  ilhiv, '^Observations  and  experiments  on  Concrete^  ^c 

It  was  ascertained,  bj  careful  measurement,  that  the  void  spaces,  in  I  bulk 
t>f  sand  No.  I,  taken  from  the  middle  of  the  heap,  amounted  to  0.33:  the  ce- 
menting paste,  whatever  it  may  be,  should  not  be  less  therefore,  than  one- 
third  the  bulk  of  this  sand.  Taking  one  bulk  of  cement  A,  measured  in 
powder  from  the  cask,  and  a  little  compacted  bj  striking  the  sides  of  the 
vessel,  water  was  added  till  the  consistence  was  proper  fov  mortar:  0.35  of 
water  was  required  to  do  this,  and  the  bulk  of  the  stiflfcement  paste  was  0.625. 
To  obtain,  at  this  rate,  an  amount  of  cement  paste  equal  to  the  voids  (0.33) 
in  the  sand,  will  require,  therefore,  0.528  cement  in  powder,  and  0.185  of 
water,  or 

Drj  sand,  1.000^ 

Cement  in  powder,       .528  >  making  a  bulk  of  1.000  of  mortar. 

Water,  .185) 

It  is  bj  no  means  certain  that  a  mortar  composed  on  this  principle  will 
be  the  most  tenacious  that  can  be  made-— on  the  contrary  our  experiments 
indicate  that  the  mortar  would  be  stronger  with  a  smaller  proportion  of 
sand;  but  possessing  the  minimum  quantity  of  cementing  constituent, 
which  is  bjr  far  the  most  expensive  ingiedient,  it  affords  the  cheapest  ad- 
missible mortar,  made  of  cement  and  sand;  and  as  it  was  probable,  that  it 
would  shrink  very  little  on  drying,  it  was  tried  as  9l  pointing  for  exposed 
joints,  and  also  as  stucco^  and  it  answered  very  well  for  both  pur pose»^ 
becoming  very  hard,  and  never  showing  the  slightest  crack.  An  excess  of 
cement,  and  a  very  slig/U  excess  of  water^  above  the  stated  proportions, 
should  be  allowed  for  imperfect  manipulation,  because  the  proportions  sup 
pose  every  void  to  be  accurately  filled. 

Extending  the  application  of  this  principle  to  concrete— experiment 
showed  that  one  bulk  of  stone  fragments  (nearly  uniform  in  size,  and  weigh- 
ing about  4  oz.  each)  contains  0.482  of  void  space.  To  convert  this  bulk 
of  stones  into  concrete,  we,  in  strictness,  need  use  no  more  mortar  than 
will  fill  this  void  space;  and  to  compose  this  mortar  we  need  use  no  more 
cement  than  is  necessary  to  occupy,  in  the  state  of  paste,  the  voids  in 
0.482  of  sand.     This  concrete  would  therefore  be  composed  as  follows: 

Stone  fragments  about  4  oz.  each,  1.000  ^  ^^^      ^  ^^^ 

Sand  No.   1  .  •  .482  f      ^     f        f 

Cement  in  powder,  .  .255  f     J'™;. 

Water,        ^  .  .        .089  J       "^"""^^- 

Obtaining  thus  a  cubic  yard  of  concrete  by  the  use  ot  one-fourth  of  a 
cubic  yard  of  cement  in  powder,  (about  one  and  a  half  bbls.^ 

But  the  above  fragments  were  of  nearly  equal  size,  and  of  a  form  ap- 
proaching the  spherical:  affording  more  void  space  than  if  they  had  been 
more  angular,  and  had  varied  in  size  from  about  six  oz.  to  less  than  one  oz. 
such  as  would  commonly  be  used.  We  have  found  that  clean  gravel, 
quite  uniform  in  the  size  of  the  pebbles,  which  were  about  half  an  inch 
in  average  diameter,  afforded  voids  to  the  amount  of  0.39.  And  Mr.  Mary, 
a  French  Engineer,  used  pebbles,  probablv  mixed  of  coarse  and  fine,  of 
which  the  voids  were  0.37.  The  above  allowance  of  0.482  for.  void  space 
is  therefore  quite  large. 
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In  ftli  cases  of  the  composition  of  concrete,  the  quantities  expressed  above, 
should  be  ascertained  bj  actual  measurement  of  the  particular  cement,  sand 
and  frsgrnents,  or  pebbles,  that  are  to  be  used.  No  better  mode  of  measuring 
the  void  spaces,  will  be  found,  probably,  than  measuring  the  ouantitj  of 
water  that  can  be  poured  into  a  vessel  already  filled  with  stone  rragments, 
pebbles,  or  sand,  as  the  case  may  be. 

Although  the  hydraulic  property  of  cement  will  be  the  cause,  in  all  cases 
of  its  use  in  concrete,  it  may  happen  that  the  cement  at  hand  is  more  en- 
ergetic than  is  actually  necessary,  and  that  the  concrete  would  fully  ac- 
complish the  object  in  view,  even  if  it  should  be  two  or  three  weeks  in  be- 
coming hard  and  impervious  to  water.  Under  such  circumstances  lime  may 
take  the  place  of  part  of  the  cement,  with  great  economy.  The  lime  may 
be  added  either  in  the  state  of  powder  that  has  been  slaked  some  time,  or 
in  the  state  of  paste:  but  in  either  case,  the  previous  slaking  must  be  com- 
plete. 

The  mortar  is  to  be  made  first,  and  then  the  pebbles,  or- broken  stones, 
may  be  mixed  therewith  by  turning  them  over  several  times  with  the 
shovel. 

When  it  is  to  be  deposited  under  water,  it  is  still  a  disputed  point  wheth- 
er the  concrete,  prepared  as  above,  should  be  used  immediately,  or  be 
left  in  heaps  to  stiffen  to  such  a  degree  as  to  require  the  use  of  pickaxes  to 
break  down  the  heaps:  but,  in  works  out  of  water,  there  can  hardly  be  a  case 
in  which  it  will  not  be  best  to  place  it  at  once  in  its  allotted  space,  where 
it  should  be  compacted  by  ramming  till  none  of  the  stone  fragments  project 
above  the  common  surface.  One  or  two  trials  will  show  how  much  mortar 
over  and  above  the  strict  proportionis  necessary  in  each  case. 

In  circumstances  where  ramming  cannot  be  applied,  as  when  depositing 
concrete  in  deep  water,  the  concrete  should  be  more  yielding  and  plastic 
— containing  a  larger  proportion  of  mortar,  and  the  mortar  should  be 
rammed  before  being  deposited,  in  order  thoroughly  to  imbed  the  larger 
constituents. 

In  many  situations  where  concrete  may  be  resorted  to  with  ^reat  advan- 
tage, the  economy  need  not  stop  at  the  above  proportions.  This  substance 
may  be  rammed  between,  and  upon,  stones  of^  considerable  size — the  only 
indispensable  precaution  being,  to  make  sure  that  the  stones  are  perfectly 
clean,  are  well  imbeded  in  the  concrete,  and  are  far  enough  apart  to  per- 
mit the  full  action  of  the  rammer  between  them. 

The  following  case  occurred  at  Fort  Adams  in  October,  1836. 
The  proportions  adopted  ^ere^  fragmenti  of  granite^  of 

nearly  uniform  size,  and  about  5  oz.  each,  1.000'*>      Bulk  of 

Sand  No.  1  .  .  0.500  I  concrete,  a 

Cement  A,  in  powder,  .  -        0.280  |  little  more 

Water  rather  more  than  .  0.  looj   than  l.ooo. 

Experiment  gave  16.683  as  the  number  of'  cubic  feet  of  concrete  made 
by  1  barrel  of  cement^-187  barrels  were  consumed  which  afforded  115.52 
cubic  yards  of  concrete.  There  were  also  used,  11.29  struck  Winchester 
bushels  of  sand,  and  22.58  struck  Winchester  bushels  of  granite  frag- 
ments. 

187  barrels  of  cement  at  g2.45  $  458.15 

1 129  struck  bushels  of  sand  at  So.  37  41.77 

2258  do.  granite  fragments  at  20.04        90.32 

Carried  over,  g  590.24 

Digitized  byVjOOQlC 


Obaervati^m  amd  eaBperimenU  im  Conerttef  4r€*  19 

Brought  over,        8  590.34 
There  were  151  days  labour,  applied  to  nakiDg 
mortar-^making  concrete— depositing  the  concrete  in 
its  proper  place,  rammiog  it  into  a  compact  mass,  and 
doing  all  other  work  required  in  the  operatioiiu 

151  dajrsatS  092.  .  138.93 

Supervision  •  10.00 

Cost  of  115:52  cubic  yards,  g  739.16 

Coit  of  one  ctibie  yard  8  6.40 
Springs  of  water  flowed  over  this  work  contiouallyi  and  were  allowed 
to  cover  each  day's  work.    Th^  next  morning  the  concrete  was  always 
found  hard  and  perfectly  set. 

Had  we  dispensed  with  one  half  of  the  cement  used,  and  used  in  lieu 
thereof,  as  much  paste  of  lime,  as  the  cement  dispensed^  with  would  have 
furnished  of  paste  of  cement,  the  cost  would  have  beep  materially  reduced* 
and  the  work  have  been  still  very  hydraulic,  and  very  strong.  In  that  case, 
the  bulk  would  not  have  been  altered,  but  would  have  been  as  before, 
1 15.52  cubic  yards.  We  should  have  used  93}  bbls.  of  cement  less  than  we 
did:  and,  as  cement,  in  passing  to  the  state  of  paste,  diminishes  in  bulk 
in  the  proportion  of  1  to  .625,  we  should  have  used  93. 5  X.  625  equal  to 
58.43  barrels  of  paste  of  lime.  Saving,  thereby,  the  difference  between 
the  cost  of  93.5  barrels  of  cement  and  58.43  barrels  of  paste  of  lime. 
93.  5  barrels  of  cement  at  2  3.45  2  229.07 

58.43    do.     of  paste  of  lime  at  2  0.60  36.06 

Amount  saved  2193.01 

$  739.16,  less  2  193.01,  equal  2  546.15;  the  cost  of  115.52  cub.  yards. 
Cost  of  one  cubic  yard  2  ^-73. 
Another  iMtanu. 
Pnyor/toiw— Clean  gravel,  l.OOOl 

Sand  No.  1,  .530  i  Bulk  of  concrete  about 

Cement  A,  in  powder,  .430  [  1.15 

Water  about,  .  140j 

This  was  rammed  into  a  mould  of  the  capacity  of  13.786  cubic  feet. 

Cement  A,  4.35  struck  bushels  at  2  0.59  cost  2  2.57 

Sand  No.  1,  washed        5.44  do.        <*     0.04  .22 

Gravel  10.00  do.        *^     0.04  .40 

Cost  of  all  the  labour,  .  1.03 

Total  cost  of  13.786  cubic  feet,  2  4.22 

Being  2  0.306  per  cubic  foot,  or  2  8.26  per  cubic  yard. 
This  became  very  hard,  and  is  a  very  good  substitute  for  stone,  in  certain 
applications. 

Another  Imtanee* 

Propor/tons*— Clean  gravel, 
Sand  No.  1, 
Cement  A,  in  powder^ 
Water,  about 

This  was  rammed  into  a  mould  of  the  capacity  of  7.812  cubic  feet;  and 
the  whole  cost  was  2  3.15,  being  2  0.376  per  cubic  foot,  or  2  7.45  per 
cubic  yard. 
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This  became  a  hard  mass,  but  the  concrete  was  rather  too  incoherent  to 
make  the  best  factitious  stone. 

Another  ease. 

In  this  instance,  a  box  containing  7.812  cubic  feet  was  filled,  first,  with 
pieces  of  a  stone  of  slaty  structure — laying  the  pieces  on  their  beds;  a  grout 
was  then  poured  in,  until  all  the  interstices  were  filled.  The  composition 
of  grout  was  as  follows. 

Washed  sand  No,  1,  I.OOO" 

Cement  A  in  powder,  1.000 

Water,  •  .910^ 

The  whole  cost  was  g2.40 — being  {^0.31  per  cubic  foot-«or  08.37  per 
cubic  yard. 

This  mass  became  hard,  but  was  not  so  strong  as  those  made  of  mortar 
instead  of  grout. 

Numerous  objects  have,  at  different  times,  been  moulded  at  Fort  Adams, 
with  analogous  compositions,  and  always  with  success.  Sometimes  con- 
crete was  used,  the  entire  mass  being  rammed  into  the  mould:  at  other 
times  the  mortar  without  the  fragments  was  used  as  mortar;  bricks,  or  frag- 
ments of  stones,  being  laid  therein,  in  successive  strata,  until  the  mould 
was  filled.  Shafts  of  columns — the  Doric  echinus,  abacus,  &c.,  thus  form- 
ed many  years  aj^o,  resist  the  climate  well,  although  less  perfect  than  we 
should  now  be  able  to  produce. 

All  our  eiperiments  concur  in  showing  that  much  sand  weakens  cement 
mortar  essentially;  at  least  when  exposed  to  the  air.  The  improvement  to 
be  applied  to  the  foregoing  proportions  should  consist  therefore,  if  the  ex- 
pense be  no  objection,  in  increasing  the  quantity  of  cement — taking  care 
to  keep  the  quantity  of  water  as  low  as  possible,  in  order  to  retain  the 
shrinkage  of  the  indurated  mass  at  a  minimum.  It  is  surprising  how 
much  water  may  be  driven  out  of  an  incoherent  and  apparently  half-dry 
heap  of  cement-mortar,  by  hard  ramming:  and  it  is  still  more  surprising, 
after  the  exact  quantity  necessary  to  saturation  has  been  supplied,  how 
small  a  quantity  of  water  will  suffice  to  convert  a  dry  and  powdery  heap,  if 
well  worked,  into  a  thin  paste.  Cements  vary  in  their  capacity  for  wafer: 
hence  the  dose  of  water  is  a  matter  that  must  be  established  by  eiperiment 
in  each  case.  The  true  quantity  for  concrete,  and  moulded  objects  in  air, 
is  that  which,  with  hard  ramming,  affords  a  stiff"  paste,  with  a  little  free  wa- 
ter on  the  surface:  a  state  to  which  it  can  be  brought  with  difficulty  under 
the  trowel  or  under  the  shovel.  More  water  than  this  is  attended  with 
the  double  disadvantage  of  lessening  the  density  of  the  mortar  when  dry, 
and  of  causing  cracks  by  the  shrinkage.  If  the  quantity  of  water  be  thus 
regulated,  the  quantity  of  cement  may  be  increased  at  pleasure,  but  the  ex- 
pense will  increase  rapidly  with  every  addition  of  cement.  In  the  first 
concrete  above,  the  bulk  of  the  dry  cement  is  about  one  half  the  bulk  of 
the  sand,  and  the  expense  per  cubic  yard  is  S6.40;  make  the  dry  cement 
to  equal  the  sand  in  bulk,  and  the  expense  per  cubic  yard  will  be  about 
210.00,  all  other  proportions  remaining,  as  they  ought,  the  same. 

In  the  preceding  proportions  it  has  been  supposed  that  the  concrete  was 
to  be  used  in  the  air,  and  that  nothing  would  prevent  the  free  use  of  the 
rammer.  But  if  the  concrete  is  to  be  deposited  under  water  beyond  the 
reach  of  this  instrument,  there  should  be  a  change  of  the  proportions;  and 
the  quantity  of  mortar  should  be  so  increased  that  the  fraj^ments  will  be 
certain  to  be  severally  imbedded  therein  from  their  own  weight,  the  gentle 
operation  of  the  rake  and  other  leveling  instruments,  and  the  pressure  of 
the  superincumbent  concrete*    Attention  must  be  paid  to  the  constituenta 
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of  the  mortar,  in  reference  to  hydraufic  energy,  also,  especiallj  in  ninnine 
water:  this  mortar  must  not  onlj  be  very  hard  after  a  time— it  must  become 
hard  speedily;  and  to  attain  this  end,  the  materials  at  command  may  de- 
mand proportions  quite  different  from  those  required  to  fill  the  voids  in  the 
sand. 

The  following  instances  are  derived  from  the  practice  of  the  French. 
M.  Mary,  Engineer  des  Fonts  et  Chausse^s,  states  that  he  ascertained 
the  voids  between  the  stones  to  be  .37  of  the  whole  bulk— that  filling  .90 
parts  of  a  box  wi^  stones,  .lo  part8+(,37x.90=.33)=.43  parts  of  mor- 
tar  would  be  required,  in  theory,  to  fill  the  box:  but  he  found  that  the  box 
was  more  than  full,  showing  that  some  of  the  mortar  designed  to  occupy 
the  voids  did  not  reach  them,  from  imperfect  manipulation.  Instead  of  .90 
parts,  he  then  filled  .87  parts  of  the  box  with  stones,  which  required  that 
the  mortar  should  amount  to.  13+  (•37x.87=.32)  =a.45  parts  of  mortar; 
and  this  he  found  filled  the  box  very  exactly.  He  also  found  that  the  trans- 
portation  of  the  concrete,  in  wheelbarrows,  from  the  mortar  bed  tt)  the  place 
where  it  was  to  be  deposited,  produced  agitation  enough  to  settle  all  the 
stones  to  their  places,  and  bring  the  excess  of  mortar  to  the  top.  M.  Mary 
IS  not  aware  that  so  large  a  proportion  of  stones  had  been  employed  any 
where  else  than  at  Pont-de-Reroy,  at  Abbeville,  and  at  the  upper  dam  of 
Saint  Valery;  but  at  these  places,  no  disadvantage  resulted  from  the 
quantity,  and  the  concrete  was  impervious  to  water.  The  mortar  mixed 
with  these  stones  was  composed  of  0.22  parts  of  feebly  hydraulic  lime  mea- 
sured in  paste— 0.225  of  sand— and  0.225  of  brick,  or  tile,  dust  («*ce»i«i/.'') 
The  proportions  of  this  concrete  were  therefore,  as  follows: 
Stones,  .87"^ 

Sand,  .225 

Brick,  or  tile  dust       .225     m  *  i  l  u    ,  ^^ 
Feebi;  hydraulic  >  '  f^^otai  bulk  1.000 

lime  in  paste     3        '^^ 
Water, 

OfN-*  Stones,  l.OOO^ 

Sand,  .259 

Brick  or  tile  dost,        .259 


Feebly  hydraulic?        ^  , 


1.15 


lime  in  paste,    \ 
Water. 

At  the  lock  of  Haiiingue  the  c;^be  of  concretes  was  ooiBpofted  m  fol- 
lows: 

Pebbles,  .69'! 

S*nd,  .40  I  i,„|l.    ,    r^r. 

Hvdraulic  lime  in  paste,       .22  r^^^^  ^'^^ 

As  to  this  case  M.  Mary  observes  that  it  is  probable  the  pebbles  were 
a  mixture  of  coarse  and  fine  gravel;  because,  with  these  quantities,  in  or- 
der to  make  up  the  cube  of  1.00,  the  void  spaces  could  amount  to  only  about 
.09.  This  would  be  about  13  per  cent,  only  of  the  measure  of  the  pebbles,  in- 
stead of  37,  found  by  M.  Mary,  himself,  in  the  case  stated  above.  Ex- 
pressing, as  in  the  other  cases,'  the  proportions  used  at  this  lock,  in  parts 
of  the  measure  of  pebbles— it  would  stand  thus. 

Pebbles,  hOOl 

Sand,  .58  |»Bulk  1.45 

Hydraulic  lime  in  paste,  .323 
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To  found  the  pier  of  the  suspension  bridge  communicating  between  la 
Gr^ve  and  Pile  de  la  Cit^,  at  Paris,  a  concrete  was  usetl  which  was  much 
more  hjrdraulic  than  those  just  mentioned.    It  was  thus  composed: 

Fragments  of  Buhrstone,  l.oo'" 

Sand,  .50 

Factitious  puzzoiana  of  M.  St.  Leger,    .25 


do.        hjdraulic  lime  do.     > 

(unslaked)  5     '^\ 


>Re8ultiDg  bulk  1.50 


>Bulk  1.34 


2.00  • 
This  concrete  was  placed  in  a  bed  eight  feet  thick,  which,  owing  to  a  flood 
in  the  Seine,  was  about  six  weeks  in  being  deposited.  Masonrj  was  begun 
upo'j  it  in  eight  dajrs  after  its  completion,  and  in  six  weeks  it  had  the  whole, 
pier  to  support;  and  before  the  concrete  was  four  months  and  a  half  old 
It  sustained  the  weight  of  the  pier  of  the  bridge,  and  of  the  proof  load, 
without  the  least  appearance  of  subsidence. 

At  the  Saint  Martin  canal,  where  great  quantities  of  concrete  were  used, 
the  proportions  were: 

Pebbles,  l.OOl 

Sand,  1.00  I* Bulk  1.63 

Hydraulic  lime,  .33  J 

In  another  case,  these  proportions  were  used,  viz: 

Silicious  pebbles,  l.OO"* 

Tile  dust  and  brick  dust,  .28 

Fat  lime  made  from  chalk  used  at  thel 
moment  of  slaking— -measured   as  L    .56 
quicklime,  J 

Water,  more  or  less,  .53^ 

Another  aue. 

Rounded  gravel  about  the  size  of  a  hazle-nut,  I.OOO  >  ^, ..   ,  ,  ^ 

Mortar,  .  .  0.5005  ""'*  *'*^ 

The  mortar  being  composed  of  brick-dust,         1.00 
Slaked  lime,  in  powder,  1.00 

Sea-sand,  l.oo 

After  three  months  immersion  in  salt  water,  this  concrete  sustained  a 
pressure  on  one  end  of  the  mass  of  260,000  pounds  per  square  foot  of  sur- 
face without  impression.  On  being  broken  up.  it  showed  that  the  gravel 
was  well  imbedded  in  mortar.  The  void  space  in  the  gravel  was  found  to 
measure  0.35. 

Another. 

The  aqueduct  of  Gu^tin,  which  conducts  the  Loire  canal  across  the  Al- 
lier,  is  composed  of  18  arches  of  53 J  feet  span,  and  of  17  piers  of  9.84 
feet  in  thickness.  Immediately  at  one  end  of  the  aqueduct  are  three 
connected  locks,  whereof  the  mass  forms  the  left  buttress  of  the  bridge. 

The  right  buttress  and  its  wing-walls,  the  17  piers,  and  the  three  con- 
nected locks,  are  built  on  a  general  ^radier^'  or  platform,  1594  feet  long, 
57.42  feet  wide,  and  5.4l  feet  thick;  on  the  upper  and  lower  sides  of  the 
platform  are  two  guard  walls  6.56  feet  thick,  and  14.76  feet  deep — these 
walls,  like  the  rest  of  the  platform,  rising  to  within  1.64  feet  of  the  level 
of  the  water  in  the  river  in  its  lowest  state. 

The  whole  of  the  guard  walls,  as  well  as  the  lower  layer  of  the  platform« 
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for  a  thickness  of  3.28  feet,  were  Forined  of  concrete  deposited  in  the  water. 
The  concrete  used  amounted  to  near  22.000  cubic  jards. 

The  operation  of  depositing  the  concrete  was  confined  to  the  4  or  5 
months  between  the  spring  and  autumn  floods;  and  at  the  end  of  the  se- 
cond season  it  supported  the  superstructure  above  described. 

The  following  is  the  composition  of  the  concrete: 
Stone  fragments,  l  .000  > 

Mortar,  1.000  5 

The  mortar  was  composed  of  sand. 

Hydraulic  lime  measured  in  powder, 

Artificiaf  puzzolana  uf  M.  St.  Leger, 
And  the  puzzolana  was  formed  by  calcining,  at  a  heat  not  great,  a  mix- 
ture of  four  parts  of  earthy  clay  measured  in   paste,  and  one  part  of  fat 
lime  measured  in  the  same  way — the  mixed  pastes  being  formed  into  small 
prisms,  dried  in  the  sun,  calcined  and  pulverized. 


1.50*1 
1. 00  Y 
0.50  J 


In  order  to  obtain  some  evidence  of  the  actual  strength  of  concrete,  and 
to  compare  several  varieties  of  composition,  the  experiments  contained  in^ 
the  following  table  were  made  at  Fort  Adams:  some  prefatory  remarks  are 
necessary  in  relation  to  them. 

The  cement  was  obtained  by  taking  several  casks  of  hydraulic  cement  A, 
of  nearly  equal  energy^emptying  them  into  one  heap  on  the  floor,  and, 
after  mixing  the  contents  intimately,  returning  the  cement  into  the  casks 
and  heading  them  all  tightly,  until  they  were  severally  wanted.  As  the 
casks  were  opened,  in  succession,  for  use,  the  quality  of  the  mixture  was 
tried  with  the  test  wire,  and  was  found  to  be  very  uniform—about  half  an 
hour  being  required  for  the  setting.  This  cement  had  been  on  hand  about 
four  months. 

The  lime  used  was  Fort  Adams'  improved  lime.  It  was  slaked  to  pow- 
der by  the  afl'usion  of  one-third  its  bulk  of  water,  and  allowed  to  stand 
several  days.  As  it  was  about  to  be  used,  it  was  reduced  to  paste  and 
passed  through  a  hand  paint-mill,  by  which  it  was  made  very  fine.  It 
should  be  borne  in  mind  that  this  lime  is  slightly  hydraulic. 

The  sand  used  was  sand  No.  1 

The  larger  constituents  of  the  concrete  were  of  four  kinds,  viz:  1st.  gran- 
ite  fragments,  angular,  average  weight  of  each  4  oz.;  2d,  brick  fragments^ 
angular,  average  weight  4  oz.;  3d.  stone-gravel,  made  up  of  rounded  pebbles 
from  i  to  i  of  an  inch  in  diameter;  and,  4th.  brick  gravely  composed  of  an- 
gular fragments  of  bricks  from  j  to  1  inch  in  their  greatest  dimensions.  All 
were  perfectly  free  from  dirt,  and  were  drenched  with  water  before  mixing 
them  with  the  mortar. 

The  measure  of  the  void  spaces  in  the  granite  and  brick  fragments  was 
.48;  and  of  the  stone  gravel  and  brick  gravel,  .39. 

One  set  of  experiments  was  made'  by  using,  in  each  case,  a  measure  of 
mortar  equal  to  the  measure  of  void  space— and  another  set,  by  using  two 
such  measures  of  mortar. 

The  mortar  was  made  with  as  small  a  quantity  of  water  as  possible. 
On  this  account,  the  mixture  of  the  constituents  was  probably  somewhat  im- 
perfect; and  to  this  may,  in  part,  be  attributed  the  irregularities  observable 
in  the  results.  The  concrete,  before  ramming,  was  quite  incoherent,  espe- 
cially when  only  one  measnre  of  mortar  was  used.    It  was,  in  every  case, 
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consolidated  br  rammiog  iofo  botes  that  afforded  rectangular  prisma  of  coo* 
Crete  12  inche*8  bj  6  inches  by  6  inches. 

The  prisms  were  made  in  December  I836,and  being;  kept  in  a  damp  place, 
safe  from  frost  and  accident,  were  broken  in  June,Julyt  and  August  follow, 
ing.  In  breaking  the  prisms  the  two  edges  of  the  supports  were  9  inches 
apart,  leaving  1i  inch  resting  at  each  end:  weights  were  applied,  by  adding 
about  60  lbs.  at  a  time,  to  a  scale-pan  suspended  from  a  knife  edge  which 
bore  on  the  middle  of  the  prism. 
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OhnrvaiionM  im  Ike  experiments  gwen  in  the  ahoroe  tabU, 

It  IS  to  be  regretted  that  such  discrepancies  are  to  be  noted  in  the  table. 
Thej  are  ascribable,  in  the  first  place,  as  suggested  above,  to  the  difficulty 
of  bringing  the  mixture  always  to  the  same  condition  as  regards  the  dissemi- 
nation of  the  ingredients,  when  worked  in  so  drj  a  state;  but,  probablj, 
chieflj  to  the  difficulty  of  filling  the  moulds  always  with  equal  accuracy, 
and  ramming  every  part  with  equal  force,  when  using  so  incoherent  a  mor- 
tar, united  with  so  large  a  proportion  of  very  coarse  ingredients. 

Notwithstanding  these  discrepancies,  however, several  deductions  may  be 
fairly  drawn  from  the  table,  which,  if  confirmed  by  future  trials,  will  be  useful. 

1st.  When  the  mortar  was  made  of  cement^  sand^  and  lime^  or  of  cement  and 
Mand  without  liine^  the  concrete  was  the  stronger  as  the  sand  was  less  in  quantity. 
In  50  comparisons  19  exceptions.  But  there  may  he  0.50  of  8andand0.25 
if  lime  without  sensible  deterioration;  and  as  much  cu  1.00  of  sand  and  0.25 
ofUme,  without  great  loss  of  strength. 

2d.  A  mortar  of  cement  and  satid  does  not  seem  to  he  improved  by  the  addi' 
tion  of  lime  J  while  the  bulk  of  sand  is  only  equal  to^  or  is  less  than^  the  bulk  of 
cement;  but  as  the  quantity  of  sand  is  further  increased^  the  mortar  appears  to  be 
mare  and  more  benefitted  by  the  addition  of  a  small  quantity  of  lime. 

Sd.  Two  measures  of  mortar ^  in  concrete^  are  better  than  one  measure;  that 
is  to  say,  a  quantity  of  mortar  equal  to  the  bulk  of  the  void  space  does  not  give 
as  strong  a  concrete  as  twice  that  quantity  of  mortar.  In  30  comparisons,  7 
exceptions.  Nevertheless,  the  strongest  example  was  with  one  measure  of 
mortar,  and  it  is  not  unlikely  that  the  deficiency  of  strength  in  the  other 
cases  resulted  from  the  difficulty  of  causing  all  the  voids  to  be  accurately 
filled,  when  the  mortar  was  a  minimum,  and  the  space  into  which  it  was 
forced  so  small.  It  is  not  improbable  that  the  voids  may  be  perfectly  oc- 
cupied, even  with  one  measure  of  mortar,  when  the  mass  of  concrete  is 
large  enough  to  permit  the  full  effect  of  the  rammer. 

4th.  The  results  of  the  experiments  recommend  the  several  composi- 
tions of  the  table,  in  the  following  order,  namely: 

1.  Brick  gravel,  with  2  measures  of  mortar,         No.  8. 

2.  do.  with  1  do.  7. 

3.  Brick  fragments,     with  2  do.  4. 

4.  Granite  fragments,  with  2  do.  2. 

5.  do.  with  1  do.  1. 

6.  Brick  fragments,     with  1                  do.  3, 

7.  Stone  gravel,          with  2                  do.  6. 

8.  Brick  fragments,  grouted  10. 

9.  Stone  fragments,  grouted  9. 
10.  Stone  gravel,           with  1  measure  of  mortar  5. 

5th.  It  appears  that  the  best  material  to  mix  with  mortar  to  form  concrete^  is 
quite  smally  angular^  fragments  of  bricks:  and  that  the  worst  is  smaUj  rounded^ 
stont'gravel. 

6th.  Grouty  poured  amongst  sione^  or  brick  fragments^  gave  concretes  inferior 
to  allf  but  ofi6,  of  those  obtained  from  mortars. 

A  piece  of  sound  and  strong  red  sand-stone^  12  inches  by  4  inches  by  4 

inches,  required  a  weight  of  3673  pounds  to  break  it — there  being  9  inches 

ab* 
between  the  supports.    According  to  the  formula  PaR. ,*    prisms    of 

*  In  this  formula  P  is  the  weight  cauiing  fracture,  c  the  distance  between  the  aup- 
ports,  a  the  breadth,  and  b  the  depth  of  the  priami. 
Vol.  XXIL— No.  1.— July,  1838.  3 
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this  stone,  of  the  size  of  our  prisms  of  concrete,  would  require  the  weight 
of  12,396  lbs.  to  break  them;  whence  it  appears  that  the  strongest  concrete 
under  trial,  was,  after  eight  months  exposure,  half  as  strong  as  this  sand- 
atone. 


Dtseription  of  a  convenient  mode  of  arranging  a  sand  bath. 

The  practical  chemist  is  always  more  or  less  incommoded  by  the  cor- 
rosion of  the  balances  and  other  delicate  pieces  of  apparatus  in  his  labora- 
tory, bj  the  gases  and  vapours  evolved  during  the  processes  upon  his  sund 
bath.  He  is  moreover  subject  to  uncomfortable  heat  in  the  apartment  from 
the  necessity  of  keeping  his  bath  at  an  elevated  temperature.  To  obviate 
these  inconveniencesi  I  have  devised  an  arrangement  the  description  of 
which  may  be  useful  to  those  pursuing  the  subject.  The  accompanying 
figures  represent  the  construction  of  one  which  i  have  now  in  use. 


]^Smi^^yM^&^ 


1 


I 


a,  figs.  1,  2,  represents  a  nine  inch  ^heet-iron  stove,  without  its  ortli- 
nary  top,  while  b  shows  a  rectangular  sheet-iron  bath,  two  feet  long  by  18 
inches  wide,  made  to  fit  as  a  top  upon  the  stove;  the  heated  air  from'  the 
stove  is  then  made  to  circulate  under  the  sand  bath,  before  it  can  pass  out 
through  the  pipe,  e,  fig.  3,  represents  the  stove  and  sand  bath,  in  place, 
surrounded  by  brick-work,  rf,  is  a  chamber  in  which  the  stove  is  placed, 
and  corresponding  in  size  to  that  of  the  sand  bath.  The  fuel  is  introduced 
into  the  stove  through  the  hole  e,  and  the  ashes  removed  through  /.    The 
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chamber  is  made  to  commanicate  with  the  external  atmoapherei  by  holet 
Iq  the  outer  wall,  against  which  the  arrangement  is  boilt  The  eflbct  of 
the  bod  J  of  air  circulating  around  the  stove  is  to  prevent  entirely  the  wall 
of  the  chamber  from  becoming  heated,  g^  represents  a  window  in  the  wall 
of  the  building  occupied  by  wire  gauze*  through  which  the  vapours  pass  out) 
while  their  escape  into  the  apartment  is  prevented  by  the  movable  sash, 
seen  in  front.  Thus  at  the  same  time  that  the  operator  has  completely  under 
bis  eye  and  control  all  his  process,  he  is  entirely  exempt  from  the  inconve* 
nieoces  of  the  common  forms  of  sand  baths.         R.  E.  Rooxrs,  M.  D. 


Civil  Eingrineerins. 


F^h  Annual  Report  to  the  Building  Committee  of  the  Crirard  College  for 
Orphans;  by  Thomas  U.  Walter,  Architect. 

Gentlemen:^-!  have  the  honour,  in  conformity  with  your  resolution  of 
the  26thinst.,to  communicate  the  following  report  on  the  progress  of  the 
work  during  the  past  year. 

The  marble  work  of  the  centre  building  is  raised  to  the  height  of  the 
third  story  floor;  all  the  arches  over  the  second  story  are  completed,  and 
the  quoins  are  commenced  for  the  vaulting  to  support  the  roof  ;<^nearly  all 
the  marble  required  to  complete  the  cell  of  the  building  has  been  wrought; 
—two  of  the 'large  antae  capitals  are  finished^  and  the  workmen  are  now 
engaged  in  executing  the  other  two; — three  of  the  columns  on  the  eastern 
flank  have  been  raised  to  their  destined  height,  two  more  are  ready  to  re- 
ceive their  capitals,  and  two  others  are  more  than  half  finished  ;^-one  of 
these  columns  has  been  fluted  and  entirely  completed,  and  the  fluting  of 
another  is  nearly  finished;  several  of  the  large  architraves  have  been  de- 
livered; also  about  7000  cubic  feet  of  marble  for  bases,  capitals,  and  co- 
lumns, beyond  what  has  been  used,  nearly  all  of  which  will  be  wrought 
during  the  winter. 

The  carpenters  are  now  about  commencing  the  centres  for  the  third  story 
arches,  all  of  which  will  be  ready  to  set  as  soon  as  the  spring  opens. 

The  easternmost  out  building,  which  embraces  the  dwellings  of  the  Pro- 
fessors, is  nearly  completed,  and  the  building  nearest  the  College  is  in  9\}c\\ 
a  state  of  forwardness  as  to  admit  of  its  being  finished  (if  required,)  in  three 
or  four  months; — I  am,  however,  of  opinion,  that  neither  of  these  buildings 
should  be  entirely  completed  until  the  time  shall  have  been  agreed  upon  for 
occupying  them,  as  new  buildings  deteriorate  much  faster  without  occupants 
than  with  them;— -dt  would,  therefore,  be  better  to  keep  them  in  such  a  state 
of  forwardness  that  possession  may  be  given  at  a  few  weeks  notice. 

The  whole  quantity  of  marble  that  has  been  delivered  during  the  past 
year,  amounts  to  37,648  cubic  feet: — 31,974  superficial  feet  have  been 
wrought  and  used  in  the  building,  and  there  are  now  on  the  ground  about 
13,500  feet  of  finished  work,  1828  feet  that  have  been  sawed  principally  for 
ashlar,  and  5564  cubic  feet  in  the  rough. 

There  have  been  873,150  bricks  delivered  at  the  work  during  the  last 
season,  which,  together  with  the  500,000  leA  on  hand  from  the  previous 
year,  make  1,373,150,  of  which  1^11,150  have  been  used  in  the  building, 
leaving  162,000  bricks  now  on  the  ground. 

All  the  contracts  have  been  faithfully  executed,  and  every  part  of  the 
work  reflects  the  highest  credit  upon  the  superintendents  of  the  various 
mechanical  branches;— an  unusual  degree  of  skill  and  industry  has  been 
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eYiDced  by  the  workmeii,  and  the  moat  peifect  harmooy  has  prevailed  in 
all  the  departments  of  the  work. 

The  delivery  of  marble  duriog^  the  past  year  has  folly  equalled  oar  ex* 
pectatioQS,  and  there  remains  do  doubt  that  the  contractors  will  be  able  to 
continue  the  supply  as  rapidly  as  it  will  be  required. 

The  expenditures,  from  December  Slst,  1836,  to  December  30th,  1837, 
amount  to  gl81,839  79. 

There  is  now  on  the  ground  about  g85«000  worth  of  materials  and  work- 
manship which  have  not  yet  been  used  in  the  building,  and  which  includes 
capitals,  bases,  column  blocks,  and  architraves  for  the  portico,  the  marble 
for  finishing  the  cell  of  the  main  building,  and  the  ^teps  and  yard  walls  ol 
the  out-buildings,  all  of  which  will  be  available  for  the  work  of  next  season. 

The  building  is  now  in  a  situation  to  admit  of  more  work  being  done 
during  the  ensuing  season  than  has  been  accomplished  in  any  one  year  since 
its  commencement; — the  marble  work  of  the  cell  being  nearly  completedt 
there  will  be  nothing  whatever  to  interfere  with  the  progress  of  the  brick 
work;  all  the  arches  of  the  third  story  may  therefore  be  constructed,  and 
the  building  prepared  for  the  roof,  before  the  close  of  the  season, — ^the 
columns  and  architraves  of  the  flank  porticoes,  and  the  steps  and  yard  walls 
of  the  out  buildings,  may  also  be  readily  finished  during  the  next  year,  as 
the  whole  attention  of  the  stone-cutters  will  be  directed  to  these  ohjecfs:— - 
about  £285,000  will  be  required  to  accomplish  this  amount  of  work;  it  there- 
fore  only  remains  for  you  to  say  whether  the  buildings  shall  be  advanced  then 
rapidly  or  not. 

A  temporary  roof  has  been  constructed  over  the  whole  of  the  main  build- 
ing, and  the  greatest  precaution  has  been  taken  to  prevent  injury  from  frost; 
-—conductors  have  been  made  to  lead  the  water  from  the  top  of  aH  the 
arches  into  sinks  in  the  cellar,  for  the  purpose  of  preventing  the  rains  that 
fall  on  the  work  during  the  summer  from  percolating  through  the  abutments 
and  arches,  and  saturating  the  work  in  the  lower  stoHes. 

Temporary  furnaces  for  drying  and  warming  the  building  during  the  win- 
ter have  also  been  constructed,  and  the  warm  air  introduced  into  every 
room  in  the  house,  notwithstanding  the  unfinished  state  of  the  work; — this 
arrangement  was  deemed  expedient,  not  only  to  prevent  injury  to  the 
arches  from  congelation  and  consequent  expansion  by  cold,  but  also  for  the 
purpose  of  evaporating  as  much  dampness  from  the  walls  as  possible,  pre- 
vious to  the  occupancy  of  the  building. 

The  expansible  properties  of  tron  having  been  a  subject  of  considerable 
conjecture  in  reference  to  the  bands  for  resisting  th^  lateral  pressure  of  the 
arches,  I  was  induced  to  make  an  experiment  for  the  purpose  of  discover- 
ing the  actual  difference  of  temperature  produced  in  the  middle  of  the  walls, 
by  the  extreme  heat  of  summer  and  the  severest  cold  of  winter. 

Although  1  have  never  had  an  idea  that  any  evil  could  possibly  result 
from  the  expansion  of  the  iron  in  question,  by  an  increase  of  temperature, 
the  materials  which  surround  it  being  subject  to  an  expansion  almost  (if  not 
quite,)  equal  to  that  ol  the  iron,  yet  the  satisfaction  to  be  derived  from  positive 
evidence  on  the  subject  is  sufficient  to  give  interest  to  the  experiment,' — I 
shall  therefore  give  a  brief  account  of  the  manner  in  which  it  was  conduct- 
ed, so  as  to  enable  you  to  judge  how  far  the  result  may  be  relied  on. 

The  place  selected  for  the  experiment  was  the  brick  wall  between  the 
south  vestibule  and  the  large  rooms;*— the  thickness  of  this  wall  is  five  feet 
five  Inches,  and  its  distance  from  the  south  front  of  the  cell  twenty-six  feet; 
the  sun  bad  therefore  full  power  upon  it  during  the  summer,  and  in  th« 


Digitized  byVjOOQlC 


Oirard  Colkgefor  Orphans.  29 

wioter  the  whole  boildiog  was  co?ered  with  a  temporary  roof:— -I  aboald 
•bo  remark,  that  the  experimeDt  was  completed  before  any  fires  were  made 
Id  the  foroaces. 

Od  the  23d  ot  September,  1836,  the  temperatare  od  the  work  being  at 
82^  Fahrenheit,  a  self-registering  mitdmum  thermometer  was  placed  apoa 
the  iron  band  in  the  middle  of  the  wall,  and  the  work  constrocted  as  solidly 
aroond  it  as  the  rest  of  the  baildiog. 

On  the  29th  of  July,  1837,  the  temperatare  being  again  at  82*^,  a  hole 
was  made  in  the  wall,  and  the  thermometer  taken  out,  when  it  was  found 
that  the  register  had  descended  to  42^  during  the  intermediate  wiotert  the 
extreme  cold  of  which  was  3^  below  zero:— -thus  we  find  the  greatest  cold 
in  the  middle  of  the  walls  to  be  42°. 

On  the  16th  of  January,  1837,  the  temperatare  on  the  building  being  24^ 
Fahrenheit,  a  self-registering  maximum  thermometer  was  placed  on  the 
iron  band  in  the  middle  of  the  aforementioned  wall,  on  the  same  horizontal 
line  with  the  other  thermometer,  and  about  sixty  feet  distant  from  it,  a 
space  ha?lng  been  leA  in  the  wall  when  it  was  built,  for  the  purpose;  which 
space  was  walled  ap  around  the  thermometer  as  firm  and  compact  as  the 
rest  of  the  work. 

On  the  16th  Inst.,  the  temperature  on  the  building  being  again  at  24% 
the  walling  was  taken  out,  when  it  was  found  that  the  regi9ter  in  the  ther- 
mometer had  gone  up  to  6V  during  the  intermediate  summer,  the  greatest 
,  heat  of  which  wa?  94^. 

We  have  therefore  42^  for  the  lowest  temperature  of  the  iron  bars,  and 
61^  for  the  highest,  making  a  difference  of  19^. 

The  expansion  that  an  increase  of  temperature  of  180^  produces  upon 
malleable  iron,  is  given  by  Dr.  Ure,  in  his  Dictionary  of  Chemistry,*  as  fol- 
lows: 

From  experiments  by  Smeaton  y|^  of  its  length;  according  to  Borda's  ex- 
periments jlg  of  its  length;  and  according  to  Dulong  and  Petit  ^^^  of  its 
length. 

Mr.  Hassler,  (of  New  Jersey,!  in  his  **  Account  of  Pyrometric  Experi« 
ments,"  read  before  the  American  Philosophical  Society,  June  29th,  1817,t 
finds  the  expansion  to  be  equal  to  y^  of  its  length;  and  in  a  work  on  Natu- 
ral Philosophy,  by  Biot,|  we  have  the  experiments  of  Lavoisier  and  Laplace, 
made  in  1782,  giving  an  expansion,  under  the  same  increase  of  temperature, 
equal  to  -^  of  its  length. 

I'he  triding  difference  in  these  results  may  be  attributed  to  a  difference 
in  the  density  of  the  material. 

Now,  if  180^  will  increase  a  bar  ^  of  its  length,  (this  being  the  greatest 
expansion  obtained  by  the  foregoing  experiments,)  19^  will  lengthen  it  only 
yiV^;  hence  the  bands  around  the  rooms  of  the  College,  (each  being  54 
feet  long  from  the  points  of  support,)  will  be  subjected  to  a  difference  in 
th(*ir  length  between  the  extreme  heat  of  summer  and  the  severest  cold  of 
winter,  of  y^^  or  -f^  of  an  inch. 

This  being  the  actual  difference  produced  in  the  length  of  the  iron  bands, 
by  the  greatest  change  of  temperature  to  which  they  can  be  subjected^  it 
remains  for  us  to  consider  the  expansibility  of  the  materials  with  which  they 
are  surrounded. 

A  table  on  the  expansion  of  different  kinds  of  stone,  &c.,^  from  an  increase 

*  Ure's  Dictionary  of  Chemistry,  page  272. 

f  Tranflactions  of  the  American  Philosophical  Society— new  series— YoL  I^  page  337. 

^  Pbynque  de  Biot,  Vol.  I. 
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of  tem'peratare,  i8  given  bj  Mr.  Alexander  J.  Adie,  ci?il  engineer,  in  a  pa- 
per read  before  the  Royal  Society  of  Edinbargli,  on  the  20tb  of  April, 
1835,*  in  which  he  malces  the  expansion  produced  upon  briclcs  by  180**  of 
Fahrenheit,  equal  to  ^^  of  its  length,  or  ^^  of  an  inch  in  54  feet  ander 
an  increase  of  temperature  of  19**. 

If,  theretore,  the  maximum  expansion  of  one  of  the  iron  bands  in  the  walls 
of  the  College  is  ^\  of  an  inch,  and  the  brick  work  surrounding  it  ^^^  the 
difference  is  then  reduced  to  nearly  ^  of  an  inch: — but  if  we  consider  that 
the  Tariation  of  temperature  in  the  interior  of  the  wall  is  only  19%  while 
the  exterior  is  subjected  to  the  extremes  of  heat  and  cold,  it  will  be  obvious 
that  the  aggregate  expansion  and  contraction  of  the  brick  work  is  even 
greater  than  that  of  the  iron. 

From  these  considerations,  it  is  evident  that  not  the  slightest  injury  can 
possibly  result  from  the  use  of  iron  in  the  construction  of  the  College. 

I  am,  gentlemen,  very  respectfully,  your  obedient  servant, 

Thomas  U.  Walter,  Architect 

Qirard  CoUegty  December  30lA,  1837. 

To  James  HurcHiNSoir,  Esq. 

Chairman  of  Building  Committtej  Crirard  College  for  Orphans. 
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FOK  THX  JOUKVAX  01  THE  FeUTKLZV  IlTSTITUTB. 

Report  of  iome  Meteorological  Observations  made  at  Frankford  Arscnalj 
near  Philadelphia.  By  Captain  A.  Mordeoai,  of  the  Ordnance  Depart- 
ment. 

1.  OJ  the  Temperature. 

In  a  former  paper  on  this  subject  [Journal  of  Franklin  Institute,  Vol. 
XIX.  p.  7]  [  gave  the  results  of  hourly  observations  of  the  thermometer  during 
one  year,  from  which  were  deduced  the  hours  of  daily  mean  temperature, 
and  of  daily  maxima  and  minima  in  each  month,  and  it  was  also  shown 
that  the  mean  temperature  derived  from  the  daily  extremes  is  the  same  as 
that  derived  from  hourly  observations.  As  the  temperature  changes  very 
slowly  near  the  maximum  and  minimum  points,  the  observation  of  the 
extremes  of  daily  temperature  is  little  subject  to  error,  and  we  have  thus  a 
method  of  testing  the  accuracy  of  the  deductions  previously  made,  as  to  the 
hours  of  observation  for  the  mean  temperature  of  the  day.  For  this  pur- 
pose I  have  made,  during  two  years,  four  daily  observations  of  the  ther- 
mometer; two  for  the  maxima  and  minima,  and  two  for  the  means.  The 
hifers  selected  for  the  observations,  and  the  results  for  each  of  the  years 
ending  SOth  April,  with  the  average  for  the  two  years,  are  presented  in  the 
following  table. 

'See  Journal  of  the  Franklin  InitiUite  of  the  State  of  Fenaiylvania,  Vol.  XX.  pageSOO. 
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February,  . 
March,      . 
April,    .     . 

1 

This  table  shows  the  mean  temperature  deduced,  Ist,  from  two  daiFj 
observatioDs  at  the  hours  stated  in  the  first  and  second  columns;  2nd,  from 
two  observations  at  the  hours  stated  in  the  third  and  fourth  columns;  3rd, 
from  the  four  dailj  observations  combined.  These  results,  agreeing  very 
nearly  with  each  other,  show  that  the  hours  chosen  For  the  observations  of 
the  mean  temperature  arc  nearly  correct;  but  in  comparing  the  results  of 
the  morning  observations  for  the  mean  with  those  of  the  evening  (results 
which  It  is  not  thought  necessary  to  show  separately  in  the  table')  I  find 
that  the  former  give  generally  (and  especially  in  the  summer  season,)  too 
low  an  average,  and  the  latter  a  little  too  high;  the  excess  in  the  one  case 
not  compensating  for  the  defect  in  the  other;  as  the  general  average  is  seen 
to  be  somewhat  too  low,  when  compared  with  the  general  mean  of  the  ex- 
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tremes.  A  cloger  approximation  to  the  true  times  of  meao  daily  tempera* 
ture  could  bardlj  have  been  expected,  from  a  register  of  only  one  year's 
observatioDs,  but  by  the  aid  of  the  above  table  we  may  correct  the  previous 
deductions,  and  we  shall  probably  find  the  true  times  for  observing  the 
mean  daily  temperature  to  be  nearly  as  follows,  viz: 

h  h 

For  February,  March*  April,  and  May,  9.    A.  M.  8.  P.  M. 

June,  July,  and  August,        .  •  8.S0  8, 

September,  October,  November,  Dec.  and  Jan.      9.00  7.30 

I  subjoin  a  statement  of  some  general  results  of  the  three  years  observa- 
tions, o 
Meao  temperature  of  the  year  ending  April  30th,  1836  49.21 
Maximum  observed  July  13th,  3  and  4  P.  M.  89.50 
Minimum  observed  February  6(h,  5  and  6  A.  M.  .  -7.00 
Extreme  range  of  temperature  •  .  .  96.50 
Mean  temperature  of  year  ending  April  SOth,  1837,  .  50.24 
Maximum  observed  July  9th,  2i  P.  M.  .  89.00 
Minimum  observed  January  3d,  6  A.  M.  .  •  6.00 
Extreme  range  of  temperature  «  .  .  83.00 
Mean  temperature  of  year  ending  April  30thy  1838,  .  50.77 
Maximum  observed  August  30th,  2i  P.  M.  .  89.00 
Minimum  observed  February  21st,  6  A.  M*  .  .10.00 
Extreme  range  of  temperature           •                                     79.00 

Average  of  three  years^ 
Mean,  temperature,  .  .  •  «  50.07 

«'      Maximum,  .  •  •  .  •      89.17 

<<      Minimum,  ....  3.00 

**     Yearly  range,       .  .  .  .  .86.17 

2.  Of  the  Bain. 
At  the  same  time  with  the  thermometric  register,  I  began  a  series  of  obser- 
vations with  a  view  to  furnish  data  for  discussing  the  question  of  the  relative 
quantities  of  rain  received  on  equal  surfaces  at  different  heights  above  the 
ground.  For  this  purpose  two  stations  were  chosen;  one  on  the  ground,  in 
an  open  garden;  the  other  on  the  top  of  a  tower  attached  to  the  principal 
store  house  at  the  Arsenal,  and  about  250  feet  in  a  south-easterly  direction 
from  the  first.  The  tower  is  about  twenty  five  feet  square;  it  has  a  flat 
roof  surrounded  by  an  open  balustrade  about  three  and  a  half  feet  hi^h,  and 
the  roof  is  nearly  on  a  level  with  the  ridge  of  the  building  to  which  the 
tower  belongs;  the  tower  is  on  the  west  side  of  the  buildinff,  the  ridge  of 
which  runs  north  and  south.  The  prevalent  winds  are  K.E.  and  N.W. 
The  roof  of  the  tower  is  fifty-two  feet  above  the  ground  at  the  first  station, 
which  latter  is  about  twenty-three  feet  above  low  water  in  the  Delaware*  The 
surrounding  country  is  open  and  nearly  level  for  more  than  100  miles  to- 
wards the  north  and  west,  and  on  the  south  and  east  no  high  lands  intercept 
the  winds  from  the  Atlantic.  The  same  kind  of  rain  gauge  was  used  at 
each  station:  it  consists  of  a  cone  of  tin  to  the  base  of  which  is  attached  a 
short  cylindrical  rim  5  inches  in  diameter,  the  water  received  in  which 
passes  through  an  opening  of  ^  of  an  inch  at  the  apex  of  the  cone,  into  a 
cylindrical  receiver  to  the  neck  of  which  the  conical  part  is  closely  fitted 
bjr  a  collar;  the  whole  is  painted  white  and  enclosed  in  a  wooden  box  like- 
wise painted  white. 

The  water  thus  collected  is  measured  in  a  ^lass  tube  graduated  to  as  to 
allow  of  reading  less  than  |  ^^  of  an  inch  of  nun.    The  measurements  ware 
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punctuallj  made  immediatelj  after  each  rain,  but  the  eyaporations  from 
these  gauges  is  so  slight  that  no  appreciable  error  would  have  arisen  from 
permitting  the  water  to  stand  in  them  many  dajs. 

To  test  this  experimentally  the  two  gauges  were  placed  side  bj  side  dar- 
ing the  month  of  Juij,  1837;  it  rained  eight  times  during  the  month,  and 
half  of  the  whole  quantity  of  rain  fell  before  the  eighth  day:  one  of  the 
gauges,  measured  after  each  rain,  gave  a  total  of  3in.67r|  the  other  at  the 
end  of  the  month  gave  3in.680. 

To  measure  the  snow,  which  would  fill  the  conical  part  of  the  gauge  with- 
out finding  its  way  into  the  receiver,  I  used  two  other  gauges  of  the  same 
diameter  as  the  first  at  the  top,  but  widening  downwards  and  terminating 
in  a  receiver  of  sufficient  capacity  to  contain  all  the  snow  that  could  enter 
it  during  one  storm.  These  gauges,  whilst  in  place,  were  measured  for  the 
rain  as  well  as  the  snow,  and  although  the  individual  results  did  not  always 
correspond,  the  total  for  each  month  generally  confirmed  that  obtained  from 
the  rain  gauges. 

In  consequence  of  the  drifting  of  the  snow  it  may  be  thought  that  the 
quantity  received  in  an  open  vessel  cannot  afford  an  accurate  measure  of 
that  which  falls;  but  the  general  agreement  in  the  results  obtained  from  the 
two  gauges  at  each  station,  in  the  frequent  cases  where  the  snow  in  both 
could  be  measured,  leads  me  to  think  that  the  error  from  this  cause  is  not 
great. 

Under  the  head  of  temperature  in  the  following  table,  are  shown  the  mean 
temperature  of  each  period,  and  the  averagedaily  range  ot  temperature,  or 
mean  of  the  daily  maxima  and  minima*  derived  from  the  observations  re- 
ferred to  in  the  preceding  part  of  this  paper.  The  column  of  ^^ratios'* 
shows  the  proportion  of  the  quantity  of  rain  received  on  the  tower  to 
that  received  on  the  ground,  the  latter  quantity  being;  represented  by  1000. 
The  height  of  the  tower  is  not  sufficient  to  admit  ot  an  intermediate  place 
of  observation  between  it  and  the  ground,  and  there  is  no  higher  point 
attainable  at  the  arsenal:  having  then  but  one  station  above  the  ground, 
these  results  do  not«  in  themselves,  afford  the  means  of  discussing  the  laws 
of  diminution  of  rain  at  various  heights,  but  they  may  be  useful  for  that 
purpose  in  conjunction  with  other  observations  ota  similar  kind  which  may 
have  been  made  at  Philadelphia,  or  its  vicinity.  Some  such  were  made  by 
Prof.  A.  D.  Bache,  on  the  top  of  a  shot  tower,  in  Philadelphia — I  proceed 
to  state  such  remarks  as  are  suggested  by  an  examination  of  table  L 

1.  Additional  evidence  is  afforded  to  the  now  established  fact  of  a  di- 
minution in  the  quantity  of  rain  at  different  heights  above  the  ground.  A 
remarkable  deviation,  however,  from  this  law  is  seen  in  the  results  of  the 
winter  observations  in  1835-'S6,  where  in  the  months  of  November,  De- 
cember, January  and  February,  the  greatest  quantity  of  rain  was  received 
at  the  upper  station;  that  winter  was  very  cold,  (the  thermometer  marking 
at  one  time  7^  below  zero,)  and  there  fell  a  great  quantity  of  snow,  the 
measurement  of  which  is,  as  before  observed,  included  in  the  general  state- 
ment; but  the  anomaly  cannot  be  attributed  to  the  accidental  drifting  of  the 
snow,  since  it  is  equally  marked  in  cases  where  little  or  no  snow  fell,  and 
besides  it  would  be  much  more  apt  to  drift  into  the  lower  gauge  than  the 
upper.  In  the  two  succeeding  winters,  which  were  milder,  with  less  soow» 
this  anomaly  is  not  observed,  the  diminution  in  the  second  winter  being 
greater  in  the  cold  months  than  in  the  warm. 
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The  odIt  notice  which  I  have  seen  of  such  an  excess  of  rain  at  the  up- 
per station  is  in  the  Journal  of  the  Franklin  Institute,  vol.  XVII,  p.  286, 
where  it  is  recorded  thi^t  at  Kinfaun's  Castle,  a  greater  quantity  of  rain 
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was  received,  in  1834,  in  a  gtoge  elevated  160  feet  above  the  ground,  than 
in  one  on  the  ground;  the  difference  in  this  case  was  verj  small,  (only  ^^ 
of  tfh  inch,)  bat  the  obsenration  is  not  the  less  remarkable,  for  at  such  an 
elevation  a  difference  of  at  least  one  third  in  favor  of  the  lower  gauge  might 
be  expected. 

2.  The  average  quantity  of  rain  received  on  the  ground  is  92^  inches  in 
a  year;  the  average  quantity  fallen  in  the  six  warm  months  has  been  grea- 
ter than  in  the  six  cold  months.  The  quantities  fallen  in  Spring  and  Au- 
tumn, have  been  nearly  equal,  but  the  average  in  summer  has  exceeded 
that  in  Winter  by  nearly  one  fourth.  Here  it  should  be  remarked,  how- 
ever, that  this  great  disproportion  is  occasioned  chiefly  by  the  unusually 
great  quantity  of  rain,  (nearly  nine  inches,)  which  fell  between  the  28th  of 
May  and  the  SOth  of  June,  1836. 

3.  The  average  diminution  of  quantity  at  the  height  of  52  feet  is  about 
5  per  cent;  and  this  result  of  the  three  years  observations  agrees  very  nearly 
with  that  which  is  obtained  from  an  average  of  the  rain  that  has  fallen  with- 
out wind  or  with  verj  light  winds,  when  the  observations  may  be  considered 
least  liable  to  error. 

4.  The  diminution  at  the  upper  station  is,  in  the  three  vears,  and  in  the 
general  average,  greater  in  Summer  than  in  Winter,  'this  result  also  is 
inconsistent  with  those  of  previous  observations.  In  the  reports  of  the 
British  Association  for  the  advancement  of  Science,  (third  and  fifth  meet- 
ings.) the  present  subject  is  discussed  mathematically  by  Prof.  Philips, 
from  the  results  of  three  years  observations  at  York,  from  which  he  has 
deduced,  formulae  to  represent  the  relation  which  the  diminution  of  rain 
bears  to  the  height  of  the  station  and  to  the  temperature  of  the  season;  but 
as  his  observations  gave  the  diminution  greatest  in  the  cold  season,  he 
makes  th^  amount  of  diminution  dependant  on  the  temperature  of  the  sea-  * 
son  inversely^  whilst  here  it  appears  to  vary  with  the  temperature  directly. 

5.  The  column  of  mean  daily  range  of  temperature  in  the  table,  is  giv- 
en as  a  substitute  for  the  observation  of  the  mean  dew  point  in  ascertain- 
ing the  relative  dryness  of  the  air  at  different  seasons;  the  dryness  being 
considered  directly  proportional  to  the  mean  range  of  temperature.  Here 
again,  if  my  observations  are  correct,  the  law  of  diminution  is  different 
from  that  which,  obtains  at  York;  for  the  diminution  of  rain  as  we  ascend 
seem^^here  to  be  greatest  in  the  dryest  season,  or  when  the  mean  range  of 
temperature  is  greatest;  whereas  at  York  it  bears  an  inverse  relation  to  the 
mean  range.  The  latter  relation  seems  the  more  probable,  and  accords 
with  the  natural  solution  of  the  question,  which  attributes  the  increase  of 
the  quantity  of  rain  in  descending  to  an  au8:mentation  of  the  drops  in  pass- 
ing through  a  warm  and  more  moist  tract  of  air:  I  am,  therefore,  inclined 
to  doubt  whether  some  disturbing  cause,  that  may  impair  the  correctness  of 
the  observations,  may  not  have  escaped  my  notice.  But  the  laws  of  va- 
riation in  the  quantity  of  rain  may  be,  and  probably  are,  very  different  in 
our  climate  from  those  which  hold  good  in  England,  and  my  observations 
having  been  carefully  made,  will  serve,  I  hope,  to  throw  some  lighten  the 
subject. 

In  order  to  ascertain  whether  such  a  disturbing  cause  as  I  have  referred 
to  could  be  found  in  the  direction  of  the  wind,  at  the  time  of  the  rain,  I 
have  arranged  the  results  of  the  observations  with  reference  to  the  course 
of  the  wind  as  in  the  following  table. 
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From  this  table  it  would  appear  that  the  ratio  of  the  quantities  of  rain 
at  different  heights  is  not  much  influenced  bj  the  mere  direction  of  the 
wind,  for  the  ratios  of  the  quantities  received  from  the  same  direction  in 
different  seasons  do  not  correspond.  The  relative  ratios  in  different  sea- 
sons, from  different  directions  appear  anomalous,  but  it  is  to  be  remarked 
that  the  quantity  of  rain  received  at  one  time  from  other  than  the  N  E 
direction  is,  generally  speaking,  so  small  that  the  error  of  measurement! 
or  of  accidental  variation,  is  more  sensible. 

In  comparing  the  individual  observations,  I  observe  that  the  force  of  the 
wind  exercises  a  decided  influence  on  the  ratio  of  the  quantities  of  rain; 
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the  dimination  in  the  upper  gauge  being  generally  greater  in  proportion  (o 
the  violence  of  the  wind;  in  one  instance,  of  a  ¥101001  storm  from  the  S. 
MT.  the  dimination  was  as  great  as  36  per  cent.  This  effect  most  be  at- 
tributed chiefly  to  eddies  from  the  roof  of  the  building,  preventing  the 
rain  from  entering  the  gauge,  and  from  this  cause  it  is  probable  that  we 
shall  arrive  at  a  correct  mathematical  solution  or  our  question  only  by  tak« 
ing  account  of  the  rain  which  falls  in  calm  weather,  or  accompanied  by 
very  light  winds.  At  the  same  time  I  must  remark  that  in  analysing  the 
second  and  third  years'  observations,  omitting  those  in  which  the  rain  was 
accompanied  with  high  winds,  I  do  not  find  that  the  results  differ  mate- 
rially  from  those  given  by  the  general  average  for  those  years. 

Table  II  is  interesting  as  exhibiting  the  average  quantity  of  rain  which 
has  reached  us  in  each  of  the  last  three  years,  from  difterent  quarters. 
Thus  we  see  that  4 wo  thirds  of  the  whole  quantity  has  come  from  the  N. 
E.,  about  ont-eixth  from  the  S.  W.,  and  one'ttvelfth  from  each  of  the  other 
quarters.  The  numbers  in  the  table  are  the  results  of  S60  observations, 
being  for  each  of  the  three  years  an  average  ot  87,  viz: 

From  N.  E.  '.  •  43  observations! 

S.  E.  •  7  ♦* 

S.  W.  .  .  24 

N.W.  13  «* 

Mean  total  87  <« 

The  average  number  of  days  in  each  year  on  which  rain  or  snow  fell  it  1 17. 
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LIST  OF  AMVBlCkn   PATENTS  WHICH  ISSUED  IN   SEPTEMBER,  1837. 

fVifh  Bemarks  and  Exemplifications  by  the  Editor. 


267.  For  an  innprovement  in  the  mode  of  Working  Pumps  for 
thumping  ShipSy  ^c;  David  Gay,  Batb^  Lincoln  county,  Maine,  Sep- 
tember 8, 

The  pumping  is  to  be  effected  by  the  rolling  of  the  vessel,  and  to  effect 
this  there  is  to  be  a  vertical  shaft  of  iron,  having  a  step,  and  a  bearing  in 
a  suitable  frame.  Towards  the  upper  end  of  this  shaft  there  is  to  be  a  cast 
iron  weight,  sustained  by  means  ot  arms,  which  weight  is  to  cuose  the  shaft  to 
revolve.  Near  the  lower  part  of  the  shaft  is  a  horizontal  wheel,  firmly  at- 
tached, and  sustaining  seven,  or  any  other  suitable  number  of,  friction  wheels, 
which  may  be  one  foot  each  in  diameter;  they  are  to  revolve  on  centre  pins 
passing  through  the  face  of  the  horizontal  wheel,  near  its  periphery,  and,  of 
course,  projecting  nearly  one  half  their  diameters  beyond  said  wheel.  As  the 
ahaft  revolves,  or  vibrates,  these  friction  wheels  'are  to  work  three  pump 
brakes,  with  projecting  arms  from  which  they  are  to  be  kept  in  contact,  by 
means  described  in  the  specification.  As  the  vessel  will  not  be  always  rolling, 
a  hand  lever  is  attached  to  the  apparatus,  to  work  the  pumps  when  necessa- 
ry. The  claim  is  to  <nhe  application  of  the  weight  to  the  shaft  of  the  eccentric 
wheel  for  giving  motion  and  action  to  the  pistons  of  the  pump,  by  the  rol- 
ling or  pitching  of  the  ship,  or  vessel,  at  sea,  or  in  rough  water;  and  com- 
binmg  therewith  a  hand  lever  for  working  the  pomp  by  hand  when  the  ship 
has  not  sufficient  motion.'' 

There  have  been  various  devices,  patented  and  unpatented,  for  working 
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pampt  either  by  the  rolling,  or  the  way,  of  a  Teseel,  poMes sing,  of  course, 
Tariout  degrees  of  merit.  We  do  not  think,  however,  that  the  one  before 
us,  although  denominated  an  improvement,  will  juetifj  the  name;  it  must 
itaelf,  we  apprehend,  be  greatly  improved,  before  it  will  perform  its  office 
well,  or  do  more  than  occasionally  deliver  a  few  quarts  of  water. 

268.  For  an  improvement  in  the  mode  of  coDstructing  the  Hubs 
qf  Carriagt  and  fVaggon  Wheeh  for  containing  Oils  Abraham 
Randall,  Vernon,  Oneida  county,  New  York,  September  8. 

These  hubs  are  to  be  of  cast  iron;  and  it  is  proposed  to  cast  them  in  three 
pieces,  which  are  to  be  united  together  by  means  described  in  the  specifica- 
tion. The  main  feature  of  novelty  is  the  casting  the  parts  hollow, 
so  as  to  form  large  reservoirs  for  oil,  which  is  to  be  poured  in  through 
openings  closed  by  screws.  Through  the  centre  tubeorbox,  which  receives 
the  axle,  there  are  to  be  holes,  communicating  with  these  reservoirs,  so  as  to 
keep  up  a  continued  lubrication.  The  claim  is  to  'Uhe  casting  of  hubs 
with  hollow  compartments  for  containing  the  oil  or  other  lubricating  matter, 
having  holes  communicating  with  the  axle;  the  compartments  covered  by 
screw  boxes,  substantially  as  above  described." 

Reservoirs  for  oil,  in  the  hubs  of  wheels,  are  well  known  applications;  the 
novelty,  therefore,  of  the  foregoing  plan  exists  only  in  the  particular  way  in 
which  these  are  arranged  and  constructed,  as  making  a  part  of  a  cast  iron  hob. 

•For  a  machine  for  separating  iSmut  from  Wheat;  Benjamin  M. 
Smith,  Rochester,  Monroe  county,  New  York;  Patent  dated  August  1 . 

The  claim  to  this  machine  is  as  follows: 

*^What  I  claim  as  my  invention  is  the  constructing  of  a  machine  for  clean- 
ing wheat  or  other  grain,  having  a  shaft  with  revolving  disks,  the  upper 
surfaces  of  which  are  made  rough  by  punching,  or  otherwise;  which  disks  are 
surrounded  by  a  case,  the  interior  of  which  is  also  made  rough  bj  punching; 
and  by  the  insertion  of  metallic  points  in  alternate  sections;  the  whole  being 
constructed,  and  operating,  substantially  in  the  manner  set  forth.  I  also  claim 
•the  vanes,  as  combined  in  this  machine,  and  theparticular  manner  of  forming 
the  step.''  The  grain  is  to  be  let  in  at  the  upper  end  of  the  machine,  whence 
it  falls  through  a  hole  upon  the  upper  revolving  plate,  where  there  are  anns, 
or  vanes,  which  throw  it  forcibly  againat  the  shell,  or  case.  These  vanes  are 
to  create  a  wind,  by  which  the  process  of  cleaning  is  to  be  aided.  There 
also  are  to  be  similar  vanes  on  the  lower  disk,  which  are  to  operate  in  a  sim- 
ilar manner.  One  half  of  the  outer  case,  in  segments,  is  to  be  of  sheet  iron, 
punched,  like  a  grater,  from  the  outer  to  the  inner  sides,  leaving  numerous 
openings  through  which  the  smut,  and  other  dust,  may  escape.  The  par- 
ticular manner  of  forming  the  step  consists  in  the  surrounding  it  with  an 
oil  cup,  within  which  oil  is  constantly  kept,  and  upon  which  there  is  a 
cover  to  keep  out  dust  Analogous  contrivances  have  been  used,  but 
probably  not  such  as  could  be  deemed  identical* 

269.  For  a  noachine  for  Moulding  and  pressing  Bricks:  Nathan- 
iel Adams,  Cornwall,  Orange  county,  New  York,  September  8. 

A  cylindrical  box  is  placed  vertically,  to  contain  the  clay  to  be  moulded. 
The  bottom  of  this  box  consists  of  bars  of  metal  at  suitable  distances  for 
the  clay  to  pass  through  to  the  moulds  beneath,  which  are  slid  in  under 
the  bars,   an  empty  set  of  moulds  being  made  to  push  a  full  set  out. 

'Tlw  numbering  •£  this  patmt  is  omitted,  it  liaving  btaa  aotioed  lo  the  l»t  list,  by 
■BuUOce.    The  pitsent  notice,  however,  is  more  fuU. 
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Within  the  cjlindrical  box,  a  Fertical  ahaft  is  made  to  revoWe  bj  any  suit* 
able  power,  and  upon  thia  is  placed  what  is  called  a  circular  inclined  plane 
which  consists  of  a  plate  of  metal  fastened  to  the  shaft,  and  extending  ont 
so  as  nearlj  to  touch  the  box;  this  plate  forms  a  single  thread  of  a  screw, 
and  by  its  revolution  causes  the  clay  to  descend.  An  intermitting  motion 
is  given  to  the  shafts  to  prevent  the  descent  of  the  clay  during  the  time 
of  changing  the  moulds;  the  contrivance  for  effecting  this  we  cannot  now 
describe,  but  it  manifests  ingenuity.  The  claim  is  to  ^Hhe  combination  of 
the  parts  of  said  machine  in  the  manner  above  described,  or  in  any  other 
manner  substantially  the  same,  for  the  purpose  aforesaid;  but  no  part  separ- 
ately, or  independently  of  this  combination." 

270.  For  an  improvement  in  the  construction  of  Door  Locks;  Tur* 
ner  Whitehouse,  Boston,  Massachusetts,  September  8* 

The  whole  of  the  proposed  improvement  consists  in  the  employment  of 
a  number  of  friction  rollers  within  the  lock,  for  the  porpose  of  making  it 
work  easily.  There  are  two.  for  example  upon  the  lock  bolt,  for  the  key 
to  operate  sgainst;  one  larger  one  upon  the  dog,  or  tumbler,  to  receive  the  lift 
of  the  key;  another  upon  the  dog, or  tumbler,  for  the  spring  to  play  against, 
which  forces  it  down.  The  tumbler  of  the  latch  bolt,  also,  plays  against 
friction  wheels,  there  being  three  devoted  to  this  object.  The  claim  is  to 
*nhe  application  of  the  several  friction  wheels,  and  the  adaptation  of  the 
various  parts  of  the  lock  for  the  reception  of  these  friction  wheels,  aa  rep- 
resented in  the  drawings." 

One  thing  most  be  perfectly  plain,  namely,  that  by  this  application  of 
friction  wheels  a  lock  is  rendered  much  more  complex  than  without  them, 
whilst  the  main  purpose  of  a  lock,  security,  is  not  in  any  degree  promoted; 
its  liability  to  become  foul,  and  to  get  out  of  order,  will  also  be  increased. 
The  gain  we  think  very  trifling,  as  in  a  well  made  lock,  the  amount  of  fric- 
tion is  very  small,  so  small  that  it  is  scarcely  desirable  to  lessen  it. 

271.  For  a  Non-radiating  hot  air  iS/ove;  Benjamin  Blaney,  Boston, 
Massachusetts,  September  8. 

There  is  too  much  complexity  in  this  stove  for  verbal  description.  In 
the  drawing  of  it  there  are  six  different  figures  explanatory  of  its  varioaa 
arrangements.  The  claims  are  to  »4he  application  of  the  cold  air  to  the 
inner  surface  of  the  outer  case,  over  the  whole  space  from  the  base  to  the 
top  of  the  stove,  by  the  mode  in  which  it  is  admitted  through  the  air  box 
into  the  cold  air  chamber,  and  caused  to  circulate  between  the  outside  case 
and  the  loose  case,  and  between  the  loose  case  and  the  perforated  case,  be- 
fore it  passes  through  the  perforated  case  into  the  hot  air  chamber,  to  act 
upon  the  heated  cylinder.  Also  the  application  of  the  loose  case  to  the 
hot  air  stove  for  the  purpose  of  preventing  the  direct  rays  from  the  heated 
cylinder  acting  through  the  perforations  upon  the  oatside  case,  in  the  man- 
ner described." 


272.  For  improvements  in  Window  Sash  Springs  for  upper  sashes; 
Henry  Hammond,  Lewisburg,  York  county,  Pennsylvaniay  Septem- 
ber 8. 

This  improvement  consists  merely  in  so  forming  a  spring  for  sashes,  as 
that  it  may  be  applied  to  the  upper  as  well  as  to  the  lower  sash;  the  kind 
of  spring  alluded  to  is  that  which  catches  into  notches,  and  holds  the  sash 
at  various  heights,  having  a  thumb  piece  by  which  it  is  pressed  back.    The 
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claim  made  is  to  **the  particular  form  and  manner  of  applying  the  spring 
for  the  upper  sash,  as  described." 

273.  For  an  improvement  in  the  con9truction  of  Stoves;  George  F. 
Hopkins,  city  of  New  York;  Patent  dated  March  8. 

This  stove  is  made  of  cast  iron,  is  open  in  front,  and  has  a  grate  for 
coals  which  may  be  removed,  for  the  purpose  of  burning  wood.  The  sides 
of  the  stove  are  vertical,  and  are  segments  of  a  cylinder.  There  are  two 
doors  which  are  also  segments  of  cylinders;  which  doors  when  drawn  to- 
gether close  the  fronts  and  when  opened,  slide  in  grooves  and  run  back  so 
as  to  cover  the  side  plates,  with  the  curve  of  which  they  correspond.  The 
back  plate  of  the  exterior  of  the  stove  is  flat,  and  two  or  three  shelves  pro- 
ject out  from  it,  for  the  purpose  of  sustaining  articles  which  it  is  desired  to 
keep  warm.  At  the  back  of  the  fire  place  there  is  a  cast  iron  plate,  reaching 
from  the  top  to  the  bottom  of  the  stove.  This  also  is  a  segment  of  a  cylin- 
der, standing  with  its  convex  sides  towards  the  fire.  Between  the  two 
back  plates  there  is  a  space  of  about  four  inches,  constituting  a  chamber, 
or  reservoir,  of  heated  air.    The  claims  are  to; 

^*lst.  The  employment  of  sliding  doors,  running  in  curved  grooves 
formed  in  the  upper  and  lower  plates,  to  receive  them,  as  set  forth« 

*'£nd.  The  placing  of  metallic  shelves  against  the  rear  plate  of  the 
stove,  in  the  manner  and  for  the  purpose  specified. 

^*Srd.  The  form  and  construction  of  the  chamber  essentially  in  the  manner 
and  for  the  purpose  specified." 

This  stove  is  described  with  special  care  and  minuteness,  and  the  vir- 
tues of  its  construction  and  arrangement,  dwelt  on  with  much  complacencj, 
and  that  in  several  instances  in  which  our  perceptions  have  been  too  ob- 
tuse to  enable  us  to  discover  the  difference  between  the  parts  described  and 
analagous  parts  in  numerous  other  stoves.  Judging  from  the  drawing  the 
stove  has  a  neat  appearance,  and  with  the  same  supply  of  fuel  which  fur- 
nishes a  given  portion  of  heat  in  some  other  stoves,  yft  have  no  doubt  that 
this  would  behave  equally  well. 


274.  For  an  improvement  in  the  Steering  •Apparatus/or  Ships^  ^c. 
called  Nicholson's  steering  wheel  and  guide;  Samuel  Nicholson,  city  of 
Boston,  September  12. 

The  tiller  is  to  be  fixed  in  the  rudder  head,  so  as  to  stand  a  little  above 
the  deck,  and  upon  the  deck  there  is  to  be  laid  a  frame,  or  platform,  hav- 
ing a  curved  edge,  adapted  to  the  sweep  of  the  end  of  the  tiller.  The 
curved  edge  of  this  frame  is  grooved  so  as  to  receive  a  tiller  rope;  this  part 
of  the  apparatus  is  called  the  guide.  Near  the  end  of,  and  upon  the  tiller, 
there  are  to  be  raised  two  vertical  posts,  one  behind  the  other,  to  support  a 
common  upright  steering  wheel,and  the  wheels  by  means  of  which  it  is  to  oper* 
ate  upon  the  guide.  The  steering  wheel  is  fixed  upon  a  shaft  which  has  its 
bearinss  in  the  two  posts;  which  shaft  projects  out  through  the  hind  post  to  re- 
ceive the  wheel.  Upon  this  same  ahafr,  between  the  posts  is  fixed  a  toothed 
driving  wheel  of  six  inches  diameter,  which  mashes  into  a  wheel  below  it  of 
eighteen  inches  diameter,  the  shaft  of  which  is  also  sustained  by  bearings 
in  the  two  posts.  Upon  the  shaft  of  this  last  wheel  there  is  a  drum,  or 
whirl,  uf  the  same  diameter  with  the  wheel,  grooved,  and  sufficiently  thick, 
to  receive  the  turns  of  the  tiller  rope,  which  is  to  be  wound  round  it.  On 
the  under  side  of  the  tiller,  small  grooved  pulleys,  or  sheeves,  are  soar- 
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nngcd  ag  to  conduct  tho  tiller  rope  directly  upon  the  groo?es  of  the  gqide« 
The  outer  ends  of  this  rope  are  attached  to  the  bind  part,  or  back  of  the 
guide,  which  is  a  semicircle,  or  nearly  so.  This  constitutes  the  general  ar- 
rangement of  the  apparatus,  and  it  will  be  seen  that  by  turning  the  steering 
wheel  the  tiller  may  be  carried  round.  The  patentee  points  out  various 
modifications  of  his  apparatus,  and  then  says,  ^^ What  I  claim  as  my  inven- 
tion is  the  fixed  and  permanent  guide,  distinctly,  and  by  itself;  and  then 
the  combination  of  the  guide  with  the  cog  wheels  and  cylinder,  forming  the 
machine  above  described. 

'^The  advantage  gained  by  the  guide  is  the  prevention  of  slack  in  the 
steering  rope,  so  that  where  the  tiller  traverses  the  deck,  the  deck  is  kept 
unincumbered  f<A*  the  passage  of  men,  spars,  &c.;  and  at  all  times  the  move- 
ment of  the  steering  wheel  is  immediately  felt  by  the  helm." 

275.  For  improvemeDts  in  the  Machine  for  Pressing  Bricks;  Aii- 
drew  F.  Mervine,  St.  Louis,  Missouri,  September  12. 

The  particular  mode  of  arranging  and  guiding  the  levers  in  this  press 
would  require  either  an  engraving  or  a  very  long  description,  to  make  them 
known;  not  because  the  machine  is  itself  specially  complex;  but  because  an 
actual  form  which  may  be  perceived  and  understood  by  a  glance  of  the  eye, 
may  not  be  communicable  in  words,  or  may  require  too  much  circumlocu- 
tion.    The  claims  made  are  to  certain  peculiarities  of  arrangement 

276.  For  Machinery/  for  making  Bodies  qf  Hats  of  Fur;  Henry 
A.  Wells,  J.  James,  and  R*  H.  Peck,  city  of  Brooklyn,  New  York,  Sep- 
tember 20. 

This  invention  consists  in  the  application  of  steam,  issuing  through  openings 
in  suitable  tubes,  upon  a  web  of  fur,  which  is  wound  upon  cones  by  an  im* 
proved  apparatus,  in  which  the  transverse,  vibrating,  and  rotary  motions 
are  so  managed  as  to  cause  the  various  required  operations  to  be  simultaqe- 
ously  performed;  the  whole  being  '^connected  with  the  other  oneriitioDa 
provided  for  by  said  machinery,  to  form  and  harden  a  hat  body,  and  prepare 
the  same  for  the  sizing  operation,  in  a  manner  much  easier,  better,  more 
expeditious,  and  cheaper,  than  has  heretofore  been  done  in  any  otb^r  way." 


277.  For  a  Stove,  for  Heating  and  Cooking;  Philip  Wilcox, 
Spriogfidld,  Hampdon  county,  Massachusetts,  September  12. 

The  claims  are  to  certain  things  in  which  this  stove  is  considered  to 
differ  from  others,  but  they  are  not  of  a  character  to  be  made  known  ver- 
bally. The  attempt  to  do  this  would  generally  produce  more  fatigue  than 
edificajtion.  When  patentees  choose  to  furnish  cuts,  corresponding  with 
their  snecifications,and  exhibiting  what  they  deem  the  characteristics  of  their 
inventions,  we  will  insert  them;  in  other  cases  we  shall  be  compelled,  most 
commonly,  to'^read  them  by  their  titles." 

^8.  For  an  improved  Planing  Machine;  Alopzo  Q.  HuD,  Brooklyn, 
iCifigs  county,  New  York,  September  20. 

In  this  machine  the  planing  is  to  be  effected  1»y  cotters  placed  u^  the 
faces  of  wheels,  or  disks,  which  revolve  verticalljr,  as  is  the  case  with  ma^ 
Bj  other  pluiog  macbioes,  SkuA  wUcb,  therefore,  is  not  claimed^    The  pa- 


Digitized  byVjOOQlC 


42  Mechanics^  RegUier. 

tentee  conceives,  however,  that  his  manner  of  combining  the  respective 
parts  is  substantially  new,  and  makes  claim  to  this  particular  combination* 
The  planing  is  not  to  be  effected  bj  cotters  upon  a  single  wheel  or  disk, 
but  on  two  or  more  in  succession;  against  which  the  stuff' is  fed  bj  means 
of  an  endless  chain.  The  first  of  these  wheels  reduces  the  stuff  in  the  man* 
nerofa  jack  plane,  and  it  is  subsequently  smoothed  bv  the  others.  The 
using  of  two  or  more  such  wheels,  operating  successively  is  claimed.  The 
cutters  on  the  reducing  wheel  are  peculiar  in  their  construction,  there  being 
four,  or  any  other  convenient  number  of,  cutters  set  in  one  stock,  so  as  to 
cut  successively  to  different  depths,  in  advance  of  each  other;  there  is  also 
a  single  cutter  described  and  claimed,  which  has  offsets  causing  it  to  oper- 
ate in  a  manner  analogous  to  those  above  noticed.  Upon  the  smoothing 
wheel  there  are  long  cutters,  or  knives,  extending  from  near  the  centre  to 
its  periphery,  in  a  direction  making  an  angle  with  the  radii  ;of  the  wheel. 
There  are  also  shorter  cotters  arranged  near  the  periphery,  and  face  plates, 
to  determine  the  thickness  of  the  shaving;  these  are  also  claimed. 


279.  For  a  machine  for  Breaking  and  Cleaning  Hemp  and  Flax\ 
D.  M.  Langley,  and  S.  Davis,  Westbrooke,  Cumberland  county,  Maine^ 
September  21. 

In  this  machine  there  is  a  cylinder,  the  periphery  of  which  is  formed  of 
slats  passing  from  bead  to  head,  aod  resembling  in  form  the  slats  on  the  bed 
of  the  ordinary  break.  This  cylinder  is  placed  in  a  frame  so  that  it  may 
revolve  vertically,  a  small  portion  of  its  periphery  projecting  above  the 
cheeks  of  the  frame  within  which  it  revolves.  There  are  two  endless 
feeding  aprons,  one  on  each  side  of  the  cylinder,  their  upper  snrfaces  be- 
ing even  with  the  top  of  the  frame;  upon  these  the  flax  or  hemp  to  be  bro- 
ken is  placed,  and  it  is  fed  to  the  breaking  cylinder  by  the  revolving  of  these 
feeding  aprons.  A  beater  having  three  or  more  blades  upon  It,  adopted  to  the 
spaces  between  the  slats  of  the  cylinder  is  bung  by  Its  outer  end  in  a  frame 
which  stands  at  right  angles  to  the  main  frame;  and  4he  outer  end  of  this 
being  acted  upon  by  revolving  cams,  or  liAers,  causes  the  beater  to  rise,  and 
allows  it  to  fall  by  its  gravity.  By  suitable  gearing  the  cylinder  of  slats  is 
carried  round  by  an  intermitting  motion,  as  also  are  the  rollers  which  carry 
the  endless  aprons;  two  blows  are  given  by  the  beater  between  each  move- 
ment of  the  cylinder.  There  are  two  pressing  rollers,  one  over  each  of 
the  inner  rollers  of  the  endless,  or  feed  aprons,  and  between  these  and  the 
aprons,  the  hemp  or  flax  lies,  they  serving  by  their  weight  to  bold  it  down 
as  It  is  fed.  The  claim  is  to  ^'the  combination  of  the  revolving  cylinder 
breaker,  with  the  beating  breaker,  and  the  aprons,  as  above  specified." 

280.  For  an  improvement  in  the  Machine  for  cutting  Veneers; 
Joseph  Skinner,  Stockbridge,  Berkshire  county,  Massachusetts,  Sep- 
tember 29. 

The  description  of  this  machine  is  of  great  length,  and  has  reference  to 
numerous  figures  in  the  drawings,  of  which  we  cannot  attempt  to  give  a 
general  epitome.  The  veneers  are  to  be  cot  by  a  knife  made  to  traverse 
backward  and  forward,  and  the  stuff  to  be  cut  is  pressed  by  a  roller  along 
the  point,  or  line,  on  which  the  knife  operates,  so  as  to  prevent  the  crack- 
ing of  the  wood  in  advance  of  the  knife.  By  this  mode  of  cutting  there  is 
not  any  staff*  lost,  and  the  veneer  is  so  thin  that  it  may  be  rolled  out  of  the 
WA/i  as  the  cutting  proceeds.     The  inventor  says,  <»now  what  I  claim  as 
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my  ioTeotioD,  is  (he  ase  of  a  dide,  or  roller,  in  conjanctioD  with  a  kolfe,  or 
catting  tool,  sabstantiallj  as  above  described,  for  cn'tting  veneers,  or  thin 
pieces  of  vrood,  for  all  osefol  purposes:  the  object  of  said  slide,  or  roller, 
being  so  to  compress  the  wood  during  the  operation  of  cutting,  as  near  as 
possible  to  the  point  of  impact  of  the  edge  of  the  knife,  or  cutting  tool,  as 
to  prevent  the  wood  from  parting,  or  separating  in  the  grain,  in  advance  of 
the  knife/' 

^<A  knife  and  compressing  slide,  or  roller,  for  cutting  upon  the  above  de- 
scribed principle,  msy  be  greatly  varied  with  respect  to  both  form  and 
BMvements.  The  mechanical  arrangements  necessary  for  making  the  fun- 
damental principle  available,  may  be  greatly  varied,  so  as  to  cut  either 
endwise,  obliquely,  or  from  a  round  log.  Hard  timber  may  be  softened  by 
steam,  or  otherwise  heating,  to  facilitate  the  catting  the  veneers,  and  to  ren- 
der them  more  pliant  and  yielding.'^ 

281.  For  an  improved  Pantaloon  Measure;  Edwin  Grimston,  Dan- 
vers,  Essex  county,  Massachusetts,  September  21. 

It  will  appear  from  the  claim  made  that  this  instrument  is  constructed  op- 
CD  philosophical  principles;  the  claim  is  in  the  following  words: 

**WhatI  claim  as  new  in  this  instrument  in  the  measuring  for  Pantaloons, 
is  the  particular  construction  and  arrangement  of  the  respective  slides,  with 
their  appendages,  working  upon  a  perpendicular  bar,  in  the  manner  de- 
scribed; with  the  application  thereof,  to  the  ascertaining  of  the  curves  of 
the  leg  and  body,  by  measuring  their  deviation,  precisely,  from  a  perpen- 
dicular, or  other  6xed  line.'' 

A  vertical  rod,  four  feet  long,  Is  to  rise  from  one  side  of  a  horizontal 
platform  placed  upon  the  floor;  upon  this  vertical  rod  there  are  fourslides 
which  may  be  slid  up  and  down  upon  it,  and  be  tightened  by  screws  at 
different  heights.  These  slides  carry  others  which  pass  through  mortises 
in  them,  and  slide  horizontally;  the  whole  being  graduated  into  inches  and 
parts  of  inches.  The  person  to  be  measured  stands  upon  the  platform  so 
that  the  outside  of  the  calf  of  the  leg  and  also  the  hip,  or  body,  just  touch 
the  vertical  rod.  The  first  slide  is  then  placed  opposite  the  hollowest  part 
of  the  waist,  and  its  horizontal  slide  pushed  through  so  as  to  touch  the  body. 
The  second  slide  is  then  so  placed  as  to  bring  its  curved  bar  between  the 
legs,  close  up  to]  the  crotch;  the  third  slide  opposite,  to  the  most  concave 
part  of  the  outside  of  the  knee,  and  its  shaf^  pushed  through  so  as  to  touch 
the  leg  at  this  point.  The  fourth  slide  is  to  stand  at  that  point  of  the  ancle 
where  the  pantaloons  are  to  terminate.  The  distance  from  the  first  to  the 
foarth  slides  gives  the  whole  length  of  the  pantaloons,  and  the  other  slides 
give  the  variation  of  the  respective  parts  from  the  perpendicular,  and  con- 
sequently the  curvature  to  be  observed  in  cutting,  with  the  other  information 
necessary  to  this  process. 


282.  For  an  improvement  in  the  mode  of  Supporling  the  Bodies 
of  eight  wheeled  Rail  Road  Cars,  and  Carriages;  Richard  Imlay, 
city  of  Philadelphia,  Pennsylvania,  September  21. 

<*The  nature  of  my  invention  consists  in  placing  two  cylindrical  plates 
one  above  the  other,  in  the  middle  of  the  carriage,  at  each  end  of  the  car, 
so  that  the  under  one  being  confined  to  the  body  of  the  carriage,  the 
springs  to  the  upper  one,  and  they  connected  to  the  body  of  the  car,  there- 
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by  allows  of  any  movement  in  tarnlng  cnrres,  and  also  a  complete  rotary 
motion  if  desired.'* 

The  device  above  referred  to  consists  of  two  cast  iron  wheels,  like  fifth 
wheels  of  a  carriage;  one  of  them,  which  may  be  two  feet  in  diameter,  is 
fixed  firmly  on  to  the  centre  of  the  transverse  rail  of  the  carriage.  It  baa 
a  stout  rim  rising  vertically  at  its  periphery,  the  whole  being  turned  per- 
fectly true.  A  second  wheel,  also  of  cast  iron,  fits  into  this,  and  has  a  bear- 
ing upon  the  lower  one,  of  about  four  inches  in  diameter,  near  the  centre. 
A  flanch  upon  this  second  wheel  covers  the  rim  of  the  first  but  does 
not  quite  touch  it,  this  being  prevented  by  the^centre  bearing.  The 
carriage  is  to  rest  upon  the  upper  side  of  the  second  wheel.  To  this  up- 
per side  are  also  attached  three  bars  of  spring  steel,  parallel  to,  and  at  a 
small  distance  from  each  other;  these  are  to  be  of  such  length  as  to  be 
received  in  pockets,  or  have  their  bearings  otherwise,  upon  the  side  rails 
of  the  cars,  by  which  means  Ihey  become  the  springs  upon  which  the  car- 
riage rests.  The  claim  is  to  *Uhe  vibrating  cylinder  plates  as  set  forth  in 
the  specification,  whereby  to  support  all  kinds  of  eight  wheeled  rail  road 
carriage  bodies  upon  springs." 


283.  For  an  improvement  in  the  Machine  for  making  PTrought 
Nails;  N.  W.  Bishop,  and  Simon  Brook?,  Saybrook,  Middlesex  county, 
Connecticut,  September  21. 

The  nails  are  to  be  fed  in  between  vibrating  dies  sustained  on  two  hori- 
zontal shafts  one  above  the  other,  toothed  gearing  causing  the  shafts  to  vi- 
brate in  unison.  One  half  the  die  of  the  upper  shaft  is  capable  of  a  lateral 
motion,  and  recedes  from  the  other  half,  to  allow  the  feeding,  but  when 
vibrating  back  again  it  is  closed  and  presses  the  nail  laterally,  whilst  the  die 
on  the  lower  shaft  forms  it  longitudinally.  There  are  also  heading  dies 
worked  by  a  toggle  joint,  and  the  necessary  apparatus  for  cutting  the  iron 
to  the  proper  length.  It  will  be  seen  that  the  general  principle  upon  which 
this  and  some  other  wrought  nail  machines,  operate^  is  the  same;  the  pecu- 
liar arrangement  only  can  be  claimed. 

(^We  do  not  claim  the  making  of  wrought  nails  by  means  of  vibrating  dies, 
Dor  do  we  claim  the  use  of  toggle  joints  for  the  opening  and  closing  of  dies 
generally,  they  having  been  before  used.  But  what  we  do  claim  is  the 
particular  arrangement  of  the  toggle  joints  as  herein  described,  for  the 
opening  and  closing  of  the  dies,  and  also  for  the  heading  of  the  nails;  this 
manner  of  using  being,  as  we  verily  believe,  new,  and  of  our  invention." 

284.  For  an  improved  method  of  Preserving  Timber  and  other 
vegetable  products;  granted  to  John  Knowles,  and  Robert  Grilbert,  ex- 
ecutors of  the  estate  of  Robert  Bill,  of  Great  Britain.  Auguste  Gott* 
hilff,  of  New  York,  their  Attorney,  September  21. 

The  claim  will  afford  an  adequate  idea  of  the  Datnre  of  Ibis  inveiitton, 
vl2: 

**What  is  claimed  as  new,  and  as  coDStitutiog  the  Inventioii  of  the  befera 
named  Robert  Bill,  is  the  saturating  timber  of  aU  kinds  with  mineral  tar  or 
pitch,  by  covering  the  same  therewith  in  suitable  troughs  or  tanks,  in 
which  it  is  subjected  to  the  action  of  beat,  in  the  maimer  described;  which 
saturalioD  is  for  the  purpose  of  pr^serfiag  it  from  destructioa  by  worms, 
from  dry  rot,  or  from  decay  from  other  causes.    And  also  the  saturating  of 
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the  fibres  of  hemp  and  other  vegetable  sabstances  ot  which  ropes  are  man" 
ufactared,  with  mineral  pitch  or  tar^  as  obtained  from  mineral  coal,  either 
alone  or  in  combination  with  the  spirit  of  coal  tar;  and  in  the  case  of  the 
material  for  ropes,  in  combination  with  turpentine,  as  herein  described,  ap- 
plying the  same  in  all  cases  at  a  temperature,  and  substantially  in  the  man- 
ner, set  forth,  and  including  nnder  the  general  denomination  of  mineral 
pitch,  that  species  known  by  the  name  of  asphaltnm,  or  Jew's  pitch.^^ 


285.  For  an  inrtproyement  in  the  mode  of  making  a  Batting^  or 
Web  for  Hat  Bodies;  Henry  A.  Wells,  James  James  and  Robert  W. 
Peck,  city  of  Brooklyn,  New  York,  September  22. 

This  patent  is  taken  for  improvements  on  a  machine  invented  and  pa- 
tented by  Thomas  Blanchard  on  the  14th  of  June  1837,  and  noticed  at  p. 
176  of  the  last  volume.  The  variations  specified  are  ten  in  numbers,  and 
the  claims  are  to  *4he  several  additions  to  said  machine,  as  specified,  in 
their  combination  and  connexion  therewith." 


286.  For  an  improvement  in  the  composition  of  matter  for  Fire 
Bricks:  Christopher  W.  Fenton,  Bennington,  Vermont,  ^c^tember  22. 
(See  Specification.) 


287.  For  an  iniprovement  in  the  nK>de  of  Regulating  the  tempera- 
ture of  Inking  Rollers,  fyc.;  E.  W.  Arnold,  Boston,  Massachusetts, 
September  21. 

A  hollow  metallic  dram  is  to  be  made  of  the  nsoal  size  of  inking  drams; 
which  dram  is  to  receive  the  ink  from  a  common  distributing  roller,  like 
those  DOW  osed,  which  take  it  from  the  ink  fountain  underneath;  inking  rol- 
lers of  the  ordinary  construction  are  to  take  the  ink  from  this  roller  and 
distribute  it  on  the  form.  One  of  the  gudgeons  of  the  metallic  drum  is  to 
be  hollow,  and  by  means  of  this  opening  a  pipe  is  to  be  introduced  through 
which  water  may  flow  into  the  interior  of  the  drum.  This  pipe  is  connect- 
ed with  a  reservoir,  which  may  be  elevated  about  a  foot  above  the  level  of 
the  drum,  and  is  to  contain  water  either  warm  or  cold,  according  to  the 
temperature  desired  to  be  given  to  the  drom.  A  waste  pipe  furnished  with 
a  stop  cock,  is  also  attached,  by  means  of  which  the  water  may  be  drawn 
off.  The  claim  is  to  *4he  heating  and  cooliag,  and  regulating  the  temper- 
ature of  inking  rollers  and  ink,  in  the  operation  and  process  of  printing,  by 
the  means  aforesaid." 


288.  For  an  improvement  in  the  Endless  Chain  Horse  Power: 
Jacob  G.  Hall,  Zanesville,  Ohio,  September  21. 

The  improvement  claimed  consists  in  the  form  given  to  the  links  by  which 
the  slats,  forming  the  revolving  floor,  are  connected  together;  oval  and 
semi-oval  links  being  employed  alternately,  the  latter  embracing  the  slats 
of  the  floor.  A  claim  is  likewise  made  to  the  manner  of  constructing  the 
endless  chain  of  rollers,  by  passing  the  axles,  or  round  rods  on  which  they 
revolve,  through  the  rollers  and  links,  without  riveting,  or  other  fastening, 
and  retaining  them  in  their  places  by  means  of  boxes,  or  troughs,  the  sides 
of  which  prevent  their  falling  out. 
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289.  For  an  improvement  in  the  Endless  Chain  Horse  Powers 
Aaron  Palmer,  Akron,  Erie  county,  New  York,  September  22. 

The  links  which  join  the  slats  are  made  in  a  peculiar  form,  having  hinge 
jolotSy  and  straps  which  lap  in  sach  a  way  as  to  afford  considerable  sustain- 
ing power  to  the  slats.  The  knnckle  of  the  joint  comes  under  the  centre 
of  each  slat,  a  strap  eitending  from  joint  to  joint.  In  the  drawing  no  other 
support  is  represented  as  being  given  to  the  floor  upon  which  the  horse  is 
to  walk.  This  will  not  answer  in  practice,  the  whole  sustaining  power  be- 
ing the  joint  pins,  or  the  straps. 

290.  For  an  improvement  in  the  Slide  Valves  of  Sleam  Engines; 
for  which  a  patent  was  granted  to  him  on  the  tenth  of  July  1834;  John 
Kirkpatrick,  city  of  Baltimore,  September  22. . 

This  patent  is  taken  for  an  improvement  in  the  manner  of  carrying  ont 
the  original  plan  of  the  patentee,  by  which  the  valves  are  intended  to  work 
with  but  little  friction. 


291.  For  an  improvement  in  the  mode  of  Causing  Puppet  Valves 
to  work  light;  John  Kirkpatrick,  city  of  Baltimore,  September  25. 

The  object  in  view  in  this  improvement  is  to  ^'cause  the  unequal  action 
of  springs  to  counteract  the  unequal  action  of  the  puppet  valves  in  opening 
and  shotting.  As  the  valves  push  much  harder  when  nearly  shut,  the  spring 
being  forced  down  by  the  valves  in  shutting,  offer  the  greatest  resistance  at 
that  time,  and  in  rising  they  cease  to  act  as  the  valves  cease  to  require  that 
action."  The  claim  is  to  ^Uhe  application  of  springs  as  described,  either 
with  or  without  the  piston,  to  cause  puppet  valves  to  work  light,  using  for 
that  purpose  any  kind  of  springs  best  suited  to  the  particular  arrangement 
of  the  engine  to  which  it  is  applied," 

293.  For  improvements  in  the  •Apparatus  for  Oenerating  Steam 
in  Cooking;  John  Bonis,  city  of  Baltimore,  September  21, 

In  the  specification  of  this  patent,  a  long  description  is  given  of  the  mode 
of  conveying  steam  from  a  boiler,  to  perform  culinary  operations,  to  beat 
baths,  and  for  other  purposes;  but  not  presenting  any  thing  that  is  new.  The 
only  thing  claimed  is  *Hbe  form  and  construction  of  the  boiler;"  which 
is  to  be  made  of  boiler  iron,  ^*in  the  form  of  the  false  back  ot  a  fire  place." 

293.  For  an  improvement  in  the  Galley  and  Cooking  Stove  fin' 
Vessels^  and  Domestic  uses;  Benjamin  Spratley,  Portsmouth,  Normlk 
county,  Virginia,  September  25. 

Like  stoves  in  general,  especially  those  of  a  complicated  character,  the 
claims  would  not  afford  any  insight  into  the  particular  arrangement  upon 
which  the  claim  to  novelty  is  founded. 

294.  For  an  improvement  in  the  Hydraulic  Current  Wheel;  War- 
ren P.  Wing,  Greenwich,  Hampshire  county,  Massachusetts,  Septem- 
ber 22.     (See  Specification.) 

295.  For  an  improvement  in  the  Horizontal  Water  Wheel;  Chap- 
man Warner,  Oxford,  Warren  county.  New  Jersey,  September  22. 

A  cistern,  in  the  form  of  a  vertical  cylinder!  is  placed  so  as  to  stand  on 
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the  tlieetiiii^  prepared  for  it  at  the  lower  part  of  a  fall  of  water.  Tlut  cis- 
tero  baa  a  bole  in  its  centre  tbroogh  wbich  the  water  i«  to  escape,  aAer  it 
baa  acted  opoo  the  water  wbeel,  the  bottom  of  tbe  cistern,  or  cylindrical 
reservoir,  being  snfficientlj  elevated  above  tbe  sheeting,  by  means  of  blocks, 
for  tbe  water  to  pass  out  readily.  A  vertical  shsA  runs  on  a  step  upon  tbe 
sheeting,  in  tbe  centre  of  the  opening  above  mentioned.  From  this  shaft 
extend  out  six  buckets,  or  vanes,  upon  wbich  the  water  is  to  operate. 
These  are  surrounded  by  a  rim  having  six  openings  through  wbich  tbe  wa- 
ter is  to  pass  to  act  upon  the  vanes,  these  openings  are  formed  by  curved 
pieces  constituting  the  rim,  arranged  in  the  manner  of  the  buckets  in  Wing's 
and  other  reaction  wheels.  There  is  a  close  cover  fitted  on  to  these  rims, 
and  securely  bolted  down.  From  the  centre  of  this  cover  a  tube  is  elevated 
through  which  the  shaft,  of  the  water  wheel  passes,  tbe  tube  rising  suffi* 
ciently  high  to  prevent  the  head  of  water  admitted  into  the  cistern  from 
flowing  over. 

The  claim  is  to  ^Hhe  application  of  a  close  chamber,  or  cistern,  in  com- 
bination with  the  before  described  water  wheel,  in  which  the  water  is  re« 
ceived  and  made  to  strike  all  the  buckets  simultaneously,  before  it  passes 
out  at  the  bottom.'' 

Like  the  class  of  wheelsi  denominated  reaction  wheels,  that  just  describ- 
ed, will  be  very  wasteful  of  water;  where  this  is  of  no  importance  it  may, 
from  its  simplicity,  be  useful;  but  whether  better  than  the  reaction  wheels,  in 
any  respect,  experience  must  determine;  we  see  no  reason,  however,  why 
it  should  be  so. 


299.  For  an  improvement  in  the  Manufacture  ofSugar\  John  Pen- 
ny, and  William  Toland,  Parish  of  Ascension,  Louisiana,  September  26. 

'^The  object  in  view  is  to  obtain  a  complete  command  of  the  necessary 
degrees  of  temperature,  both  in  heating  and  cooling  the  pans,  kettles,  boi- 
lers, or  clarifiers  employed;  wbich  is  effected  by  means  of  dampers  and  air 
flues,  the  former  shutting  off  the  heat  at  pleasure,  and  the  latter  admitting 
a  current  of  cold  air  to  circulate  round  the  vessels  when  tbe  heat  has  been 
shut  off,  and  it  becomes  desirable  to  produce  a  rapid  cooling."  After  this 
preliminary  remark  the  specification  proceeds  to  describe  the  piJirticular 
manner  in  which  the  boilers  are  set,  and  the  furnace  and  flues  so  constructed 
that  by  the  aid  of  sliding  shutters,  or  dampers,  the  beat  may  be  regulated 
under  each  individual  vessel,  or  cold  air  may  be  admitted  in  a  rapid  current 
whenever  its  influence  is  desirable. 

The  claims  made  are  to  ^*the  application  of  heat,  from  one  furnace,  to 
tbe  evaporating  kettles,  the  granulating  pan,  and  the  clarifiers,  in  the  man- 
ner set  forth;  in  combination  with  the  ipeans  of  managing  that  heat  by  the 
aid  of  dampers,  and  the  introduction  of  cold  air  into  the  space  surrounding 
tbe  clarifiers  and  crystallizing  pan;  the  whole  operating  on  the  principle, 
and  applied  to  the  purpose  described. 

300.  For  an  improvement  in  his  Patent  Lamp;  Samuel  Rust,  city  of 
New  York,  September  25. 

The  patentee  has  made  several  successive  improvements  in  his  lamp, 
which  he  has  made  the  subjects  of  patents.  The  present  claim  Is  to  the 
particular  manner  in  which  he  inserts  a  roller  for  raising  the  wick  into  the 
stopple  of  his  lamp;  in  a  more  recent  patent,  which  will  be  hereafler  noticed, 
another  arrangement  for  raising  the  wick,  still  more  simple  in  its  character, 
has  beea  described. 
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SOL  For  an  improvement  in  the  Mode  of  Applying  Air  to  Wood 
and  Coal  Stoves^  Frederick  Fickhardt,  Easton,  Northampton  county, 
Penns J Ivania,  September  25th;  patent  dated  March  25. 

The  object  of  the  arrangemeat  made  in  this  stove  is  to  supply  heated  afr 
to  the  combustible;  which  heat  is  to  be  abstracted  from  the  products  of  com« 
bastion  as  they  escape  in  the  smoke  flue.  For  this  purpose  different  ar- 
rangements may  be  made  according  to  the  form  ot  the  stove;  the  following 
may  serve  as  an  eiample.  A  smoke  flue  may  surround  an  oven  in  the  or- 
dinary wajf;  the  cold  air  may  be  admitted  through  an  opening  at  the  lower 
end  of  the  back  plate  of  the  stove,  leading  Into  a  floe  between  the  bottom 
plate  of  the  stove^  and  the  bottom  plate  of  the  smoke  flues.  The  cold  air 
thus  admitted  arrives  under  the  grate  bars  at  the  front  of  the  stove,  and 
feeds  the  fire.  In  passing  from  this,  around  and  under  the  oven,  the  heated 
air  warms  that  which  is  admitted  through  the  back  plate.  The  claim  is  to 
the  air  flue,  in  the  connexions  above  given. 

302.  For  a  Parceling  Machine;  Obed  Kempton,  New  Bedford,  Mas- 
sachusetts, September  25. 

The  process  of  pnrceling  is  the  8preadin|^  of  tar  -npon  canvass  for  the 
purposes  of  the  rigger;  the  machine  which  is  the  subject  of  the  present  pa- 
tent  is  for  effecting  this  object  in  a  more  expeditious  and  economical  man- 
ner than  heretofore.  The  claim  will  show  with  sufficient  clearness  the  gen- 
eral construction  of  the  machine. 

«<What  1  claim  Is  the  making  of  parceling  by  passing  the  canvass,  or  cloth, 
over  a  cylinder,  which  revolves  in  a  pan  or  trough  containing  heated  tar, 
and  winding  the  canvass  upon  a  spindTe,  the  cylinder  having  a  scraper  placed 
at  any  distance  from  its  surface  to  scrape  off  the  superfluous  tar;  and  the 
box  or  trough  being  placed  upon  a  furnace  or  stove,  all  as  above  described." 

303.  For  an  improvement  in  Manj/  Chambered  Fire  Arms;  Curtis 
Parkhurst,  Lawrenceville,  Tioga  county,  Pennsylvania,  September  26. 

In  this  gun  the  chamber  is  a  negment  of  a  cyhnder,  instead  of  being  a 
complete  cylinder,  as  in  Cochran's;  the  chambers  are  bored  in  at  the  peri- 
phery, towards  the  centre  upon  which  the  segment  is  to  revolve;  there  being 
a  slat,  or  mortise,  to  receive  it,  in  the  rear  of  the  barrel;  the  other  parts  are 
80  arranged  as  to  adapt  themselves  to  the  construction  of  the  chambered 
segment. 

304.  For  an  improvement  in  the  mode  of  Setting  Axletrees^  and  in 
the  Machinery  therefor ;  Timothy  Fcssenden,  Boston,  Massachusetts, 
September  25. 

The  object  in  view  is  to  set  the  axles  of  carriages  40  that  each  shall  have 
the  same  inclination  from  a  horizontal  plane;  and  consequently,  when 
wheels  are  dished,  to  cause  them  to  be  equally  so. 

The  apparatus  claimed  is  a  species  of  gauge,  to  be  applied  to  the  axle, 
after  the  round  or  conical  ends  have  been  turned,  and  the  two  parts  welded 
together.  The  axle  may  be  laid  on  a  bench,  and  the  gauge  applied.  This 
gauge  consists  of  a  straight  bar  of  sufficient  length,  and  it  has  on  it  three 
sliding  pieces,  capable  of  adjustment,  which  project  at  right  angles  from  it. 
The  extreme  ends  of  two  of  these  slides  are  to  be  so  adjusted  as  to  come  into 
contact  with  one  of  the  journals  of  the  axle,  one  of  them  near  its  end,  and 
the  other  near  its  shoulder;  the  third  gauge  piece,  at  the  opposite  end  of 
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the  long  bar,  beinf^  placed  in  contact  with  the  opposite  jonroal,  near  its 
ehoaldera.  If  these  three  points  are  in  contact^  and  on  being  rererted  are 
8lill  in  cootacty  the  journals  are  true  with  each  other;  if  not  they  require 
aetling.  The  claim  is  to  the  mode  of  setting  the  aiies,  and  to  the  appara- 
tus as  described. 

Had  we  been  engaged  in  the  business >)f  setting  axles,  we  certainly  should 
have  resorted  to  some  mode  substantially  the  same  with  tlie  foregoing,  and 
should  have  done  this  without  being  sensible  that  we  had  made  any  inven- 
tion or  discovery. 


305.  For  an  improvement  in  Sioves;  Thomas  Mills,  Havanna,  Che- 
mung county,  New  York,  September  25. 

This  is  a  species  of  box  stove,  for  heatiog.  The  bottom,  if  bottom  It  can 
be  called,  consists  of  two  plates,  each  reaching  from  near  the  lower  edges  of 
the  side  plates  to  the  middle  of  the  top  plates,  leaving  an  open  space  from 
front  to  rear  of  the  stove,  in  the  form  of  a  common  tent.  There  are  ribs 
on  the  interior  of  the  plates  for  the  fuel  to  rest  against.  The  fire  chamber 
consists  of  two  compartments,  both  of  which  are  to  be  supplied  with  wood. 
The  claim  is  to  the  making  two  chambers  of  combustion,  by  the  arrange- 
ment of  the  plates  as  described;  also  to  the  projections  on  the  insldes  of  the 
plates,  and  double  sunk  hearths,  in  the  manner  in  which  they  are  combined. 

"-■^-^■^ 

806.  For  improvements  in  the  fVaier  Wheels  and  the  Mode  of 
letting  Water  on  the  same;  Samuel  Curtis,  £agle,  Alleghany  county. 
New  York,  September  28. 

Perceiving  nothing  in  this  wheel  to  recommend  it,  as  superior  to  others, 
and  believing  that  instead  of  being  so,  it  will  disappoint  the  hopes  of  its  pro- 
jector, we  shall  give  only  the  claim. 

^*The  invention  claimed  by  me  consists  in  the  manner  of  introducing  the 
water  inside  the  wheel,  and  causing  it  to  act  by  percussion  as  well  as  re- 
action, as  above  described;  and  the  mocle  of  forming  and  adapting  the  buck- 
ets thereto.*' 


307.  For  an  improvement  in  the  Mortise  Latch  for  fastening 
Doors;  Charles  S.  Gay,  Nashua,  Hillsborough  county,  New  Hamp- 
shire. 

In  this  instrument  a  spring  latch  is  protruded,  and  drawn  back,  by  a 
knobbed  handle  in  the  ordinary  way.  The  novelty  consists  in  what  is  called 
a  rotary  guard,  which  is  to  be  turned  by  means  of  a  key,  and  which  catches 
upon  the  bolt  so  as  to  prevent  its  being  withdrawn  until  the  guard  is  turned 
back  again,  thus  making  it  answer  the  purpose  of  a  lock.  The  claim  is  to  this 
rotary  guard.  The  latch  deposited  in  the  patent  office  is  a  good  one,  being 
well  Blade,  and  not  liable  theretore  to  get  out  of  order.  As  to  the  rotary 
guard,  it  will  certainly  answer  the  purpose  intended  perfectly  well;  few 
things,  however,  would  be  more  easy  than  to  devise  a  dozen  modes  equally 
good. 

30a  For  an  improvement  in  the  ^Mortise  Latch  for  Fastening 
Doors;  David  N«  Ropes,  Portland,  Maine,  September  28. 

This  latch  is  a  spring  lifting  latch,  operating  in  the  manner  of  the  lifting 
latches  which  are  used  in  the  modern  imported  English  patent  door  locks. 
It  is  made  in  a  very  simple  manner,  which  is  its  only  merit.    The  latch 
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part  18  made  of  ir<m,  and  upon  the  tdp  part  of  this  a  narroir  strip  of  steel 
18  riveted  which  extends  out  behind  it,  and  is  firmly  fastened  to  the  box  or 
plate  of  the  latch.  This  spring  forces  the  latch  down,  and  it  is  raised  by  a 
liAer  on  d  knobbed  handle,  in  the  usual  way. 


309.  For  Lrajiing  out  thejbre  pari  of  Coats;  Allen  Ward,  city 
of  Philadelphia,  September  26. 

We  are  informed  by  the  patentee  that  ^<the  following  draft,  or  diagram 
of  a  coat  will  show  the  practical  tailor  how  to  produce  the  balancing  points 
of  coats  according  to  the  new  method,  with  about  half  the  labour  usually 
bestowed  for  that  purpose."  Those  Interested  in  the  invention  or  discovery 
may  obtain  the  said  drafts  at  the  patent  office.  Were  there  any  probability 
that  this  great  improvement  would  lessen  the  charge  to  the  consumer  of 
coats,  we  would  take  some  trouble  to  make  it  known,  as  this  would  be  a 
balancing  point  of  general  interest;  of  this,  however,  we  have  no  hope,  bat, 
on  the  contrary,  apprehend  a  charge  for  the  patent  right. 


310.  For  an  improvement  in  the  Machine  for  Cutting  Leather; 
Levi  N.  Leland,  Grafton,  Massachusetts,  September  28. 

This  is  a  machine  intended  principally  for  cutting  out  the  soles  of  hoots 
and  shoes.  The  leather  is  first  to  be  cut  into  strips  of  a  proper  width;  that 
is,  equal  to  the  length  of  the  sole  to  he  cot.  A  sliding  frame,  acted  upon 
by  a  rack  and  toothed  wheel,  is  placed  upon  a  frame  within  the  cheeks  of 
which  it  slides  horizontally.  Knives  of  a  proper  curvature  cross  this  frame 
from  side  to  tide,  being  held  in  grooves  prepared  to  receive  them.  The 
e^es  of  these  knives  are  upwards,  and  are  all  on  the  same  horizontal  plane. 
A  cylinder,  which  may  be  turned  by  any  adequate  power,  crosses  the  ma- 
chine above  the  edges  of  the  knives,  and  has  toothed  wheels  on  each  of  its 
ends  which  take  into  the  racks  upon  the  knife  frame.  The  cylinder  is  ad* 
jostable,  and  its  periphery  bears  upon  the  edges  of  the  knives.  When  the 
leather  is  passed  between  them,  it  will  be  cut,  as  desired,  and  will  fall 
through  between  the  knives. 

The  claim  is  to  *4he  cylinder  in  connexion  with  the  carriage  under  it, 
the  slide  placed  in  the  carriage,  and  the  knives  inserted  in  the  slide,  and  the 
mode  of  regulating  them,  as  set  forth.  ^ 


311.  For  an  improvement,  in  the  Endless  Chain  Horse  Povcer; 
Henry  G.  Hall,  Putnam,  Muskingham  county,  Ohio,  September  28. 

The  difference  between  endless  chain  horse  powers,  for  which  patents 
are  claimed,  i^  frequently  as  small  as  that  existing  between  cylinder  i brash* 
ing  machines.  Care,  of  course,  is  taken  in  the  office  to  confine  the  claims, 
in  these  cases,  to  those  things  whieh  appear  to  be  actually  new,  and,  how* 
ever  small  such  a  thing  may  be,  if  it  have  the  character  of  novelty,  and 
appears  to  be  substantially  different  from  what  has  preceded  it,  no  more  can 
be  required;  its  importance  is  a  question  between  the  patentee  and  the  pub* 
lie  The  claim  in  the  present  instance  is  to  an  ^^additional  link  for  strength- 
enlog  the  chain,'^  Ho  as  more  securely  to  bear  the  weight  of  the  horse. 
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Spedfieaiion  of  a  patent  far  a  eomporiium  ofmatier  far  the  manufaetare  of 
Fire  Bricks;  granted  to  Christopher  W.  FentoN}  Benningtony  Vermont ^ 
September  32n</,  1837. 

The  natare  of  my  ioventioa,  or  dtscovery,  consists  in  mixing,  io  the  maoa« 
factore  of  fire  briciu,  the  following  substances,  to  wit:  the  earth  asaally  de- 
nominated kaolin,  or  porcelain  clay,  and  fine  granular  quartz,  or  white  sandy 
or  sandstone,  frequently,  if  not  commonly,  used  in  the  manufacture  of  glass; 
which  bricks,  when  shaped,  and  sufficiently  dried,  are  baked  in  a  high  heat. 

To  enable  others  skilled  in  the  art  to  make  and  use  my  invention,  I  will 
DOW  describe  the  manner  in  which  1  proceed,  I  compose  the  said  fire 
bricks  of  the  said  kaolin  or  porcelain  clay,  and  fine  granular  qaartz,  being  a 
species  of  pure  white  sand,  or  sandstone,  as  before  mentioned,  in  equal  parts, 
or  in  any  other  available  proportion,  though  I  prefer  equal  parts,  or  nearly 
80.  These  two  substances  being  intimately  mixed  together  and  moistened 
with  water,  so  as  to  bring  the  whole  to  a  proper  consistency,  I  thea  shape 
the  mass  into  bricks,  or  other  blocks,  by  the  aid  of  moulds,  after  the  com« 
mon  manner  of  making  bricks.  When  these  bricks  are  sufficiently  dried  I 
bake  them  in  a  high  heat;  they  are  then  fit  for  use,  and  will  resist  a  greater 
degree  of  heat  than  any  other  substance  or  compositipa  of  matter  known  to 
ibe  inventor  as  applicable  to  this  purpose. 

What  I  claim  as  constituting  my  invention  and  discovery,  and  wish  tp  se- 
cure by  letters  patent,  is  the  using  and  applying  the  aforesaid  substances, 
known  under  the  name  of  kaolin,  or  porcelain  clay,  and  granular  quartz, 
being  a  species  of  white  sand,  or  sandstone,  frequently  used  in  the  manu- 
facture of  glass,  in  the  manufacturing  of  fire  bricks;  which  fire  bricks  are 
capable  of  resisting  aa  intense  heat;  and  I  claim  the  composing  said  fire 
bricks  of  these  substances  in  any  proportion,  be  it  In  equal  or  unequal  parts. 

Christopher  W.  Fbnton. 

Remarks  by  the  Editor.  The  testimonials  respecting  the  goodness  of  the 
bricks  made  by  the  patentee  are  satisfactory  upon  that  point,  as  they  have 
been  well  tested,  and  compared  with  others,  in  iron  furnaces.  The  term 
kaolin,  or  porcelain  earth,  is  not  a  very  distinctive  one.  The  substance  so 
called  by  us,  is  not  identical  with  the  true  kaolin  of  China;  and  it  will  be 
found  to  differ  in  the  proportion  of  its  constituents  in  different  localities;  that 
used  by  the  patentee  offers  no  assurance  therefore,  that  the  material  known 
by  the  same  name  in  another  place,  will  possess  like  refractory  properties. 


Specification  of  a  patent  for  an  unproved  current  water  wheel;  gxanfed  to 
Warre.v  p.  Wino,  Greenwichj  Hampshire  county^  MassachtuettSy  Septem- 
ber22ndj  1837. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Warren  P.  Wing, 
of  Greenwich,  in  the  county  of  Hampshire,  and  State  of  Massachu- 
setts, have  invented  certain  improvements  in  the  hydraulic  currenl 
wheel,  by  means  of  which  the  flowing  of  a  current,  or  tide,  may  be 
more  efficiently  applied  than  it  has  been  heretofore  to  the  raising  of  water. 
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or  to  other  purposes  for  which  power  is  required;  and  I  do  herebj  de- 
clare that  the  following  is  a  full  and  exact  description  thereof. 

For^the  sake  of  facility  of  description  I  will  give  the  form  and  dimen- 
sions of  one  which  I  have  put  into  operationt  and  which  has  been 
f(^und  to  answer  well  in  practice.  The  wheel  consists  of  a  shaft 
upon  which  are  placed  flights,  or  buckets,  against  which  the  water  is 
to  strike  and  give  motion  to  the  shaft,  the  flights  being  placed  oblique- 
ly thereon.  The  shaft  of  this  wheel,  is  thirty  feet  long,  and  eight  inch- 
es in  diameter;  its  form  is  octagonal.  Into  four  of  the  sides  I  insert 
seven  flights  or  buckets,  making  twenty  eight  in  the  whole.  Atone 
end  of  the  shaft  the  flights  are  twenty  inches  long,  and  at  the  other 
end  forty,  the  intermediate  flights  increasing  equally  in  length  from  the 
shortest  to  the  longest.  They  are  each  about  eight  inches  wide  near 
the  shaft,  and  spread  out  in  a  fan-like  form,  so  that  their  extremities  oc- 
cupy about  one  eighth  of  the  circle,  or  circumference,  of  the  wheel.  The 
flights  or  buckets  are  flat  on  the  face  and  they  are  set  so  as  to  form  an 
angle  with  the  axis  of  the  shaft,  usually  of  about  thirty  degrees;  but 
this  angle  will  vary  according  to  the  velocity  of  the  current,  and  ac- 
cordingly as  the  shaft  varies  more  or  less  from  the  line  of  direction  of 
the  current:  a  distinguishing  characteristic  of  my  wheel  being  the 
plitcing  of  the  shaft  so  as  to  form  an  angle  with  the  direction  of  the 
stream  both  vertically  and  horizontally.  The  buckets,  or  flights,  may 
be  of  iron,  or  other  material.  The  wheel  is  to  be  placed  so  far  below 
the  surface  as  to  be  out  of  the  way  of  floating  ice,  &c. 

The  shaft,  as  above  intimated,  is  to  be  placed  obliquely  to  the  direction  of 
the  current.  In  a  wheel  of  the  size  mentioned  it  may  vary  about  six  feet 
from  the  direct  line,  both  horizontally  and  vertically,  by  which  means  the 
force  of  the  water  upon  the  flights  will  be  greatly  increased.  Two  or  more 
such  shafts  may  be  coupled  together,  and  to  prevent  inconvenience  from 
their  great  depth  in  the  ivater,  the  angles  of  the  shafts  with  the  current 
may  be  reversed,  so  that  whatever  their  number  their  depths  below  the 
surface  will  remain  the  same.  From  the  gudgeons  of  the  shafts  the 
power  may  be  communicated  in  any  convenient  way. 

I  do  not  claim  as  new  the  employment  of  wheels  consisting  of  a  shaft 
furnished  with  flights,  or  buckets,  ihese  having  been  used;  but  what  I 
do  claim  is  the  increase  of  the  length  of  the  flights  so  as  to  give  to  the 
outside  of  the  wheel  the  form  of  the  frustrum  of  a  cone;  and  also  the 
placing  of  such  shafts  in  the  current  so  as  to  form  a  decided  angle 
therewith,  in  the  manner  described. 

Warren  P.  Wing. 


Sptajicaiian  of  a  Patent  for  a  process  for  protecting  articiei  made  of  Iron  or 
Steel  from  oxidation*  Granted  to  M.  Sorel,  of  the  city  of  Faris^  in  the 
Kingdom  of  France.    December^  1837. 

To.all  whom  it  may  concern;  be  it  known,  that  I,  M.  Sorel,  of  the  city 
of  t^ari^  in  the  Kingdom  of  France,  have  invented,  or  discovered,  a  pro- 
cess, method,  or  methods,  by  which  various  articles  made  of  iron  or  stee), 
may  be  efi'ectually  preserved  from  oxidation,  or  rusting,  by  the  galvanic 
action' produced  by  zinc,  and  I  do  hereby  declare  that  the  following  Is  a 
uli  and  exact  description  thereof. 
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It  is  well  kftown  to  chemists  aad  to  all  persons  versed  in  the  physi- 
cal sciences,  that  a  galvanic  action  is  produced  hy  the  contact  of  two  lae- 
Uls  different  in  their  BaUirea»  and  that  the  imost  oxydable  of  the  two 
metals  so  brought  into  contact  becomes  positively  electrified;  whilst  that 
which  is  least  oxydable  becomes  negativel7  electrified^  and  also  that, 
when  brought  into  this  state,  the  most  oxydable,  or  positively  electri- 
fied metal,  has  a  tendency  to  become  oxidizedf  and  will  abstract  oxygen 
from  compounds  containing  this  agent;  whilst  the  least  oxydable  of  the 
two  metals  will  be  protected  from  oxidation,  although  exposed  to  agents, 
which  would  oxidize  it,  but  for  the  contact  of  the  i^egative  metal.  My 
process  depends,  for  its  efficiency  in  protecting  iron  and  steel  from  ox- 
idizing, or  rusting,  upon  the  manner  in  which  I  apply  this  principle. 

The  process  of  covering  articles  of  iron  with  tin  is  well  known,  and 
is  exemplified,  most  largely,  in  the  manufactory  of  what  is  usually  known 
under  the  name  of  sheet  tin,  or  tin  plate,  which  consists  of  thin  sheets  of 
iron  coated  with  tin.  In  this  material  there  is  necessarily  galvanic  ac- 
tion between  the  two  metals,  but  it  is  to  the  disadvantage  of  that  which 
it  is  proposed  to  protect,  namely,  the  iron,  which  being  more  oxyda- 
ble than  tin,  becomes  positively  electrified^  and  has  its  tendency  to  rust 
increased;  the  protecting  effect  of  the  tin  depending  in  this  case  entirely 
upon  the  perfectness  with  which  the  iron  is  coated  by  it;  as  is  clearly 
evinced  by  the  rusting  of  the  iron  whenever  any  portion  of  this  coating 
b  removed,  and  the  iron  is  exposed  to  the  action  of  air  and  moisture. 
Were  the  galvanic  action  in  favour  of  the  iron,  it  would  be  protected  not- 
withstanding the  abrasion  of  the  tin,  as  its  protecting  influence  is  not 
limited  to  the  mere  point  of  contact,  but  extends  far  beyond  it. 

In  the  scale  of  the  oxldability  of  the  different  metals,  commencing 
with  those  which  are  the  most  oxidable,  it  has  been  found  that  zinc 
stands  before  iron,  and  it  follows,  therefore,  that  when  these  two  metals 
are  brought  into  contact,  a  protecting  influence  will  be  exerted  upon 
the  iron  by  the  zinc,  and  that  the  rusting  of  the  former  metal  will  be 
thereby  prevented. 

It  might  be  supposed,  from  the  fact  that  zinc  is  more  oxidable  than 
iron,  that  this  metal,  if  employed  to  protect  iron,  would  itself  soon  become 
•oxidized,  or  rousted,  and  would,  consequently,  leave  the  iron  unprotect- 
ed; and  such  reasoning  would  undoubtedly  be  just,  but  for  another  fact, 
well  known  to  chemists,  that  there  are  certain  metals,  of  which  zinc  is 
one,  which  after  they  have  acquired  a  thin  superficial  coat  of  oxide,  are 
thereby  effectually  protected  from  the  further  absorption  of  oxygen^  un- 
.der  ordinary  exposure. 

Having  thus  fully  exemplified  ^le  principle  upon  the  application  of 
.which  my  process  is  dependent  for  its  efficacy,  I  will  now  proceed  to  give 
.the  necessary  details,  and  the  various  modes  which  I  have  devised,  for 
carrying  the  same  into  operation.  These  modes  which  I  have  essayed, 
are  five  in  number,  and  are  as  follows: 

.Firsts  applying  the  zinc  to  the  iron  or  steel  in  the  manner  in  which 
tin  is  applied  in  the  process  of  tinning. 

Second^  applying  a  galvanic  powder  in  jLhe  manner  of  paint,  which 
consists  in  mi^ng  the  zinc,  reduced  to  fine  powder,  with  oils,  or  resin- 
ous materials,  so  as  to  form  a  paint  or  varnish,  with  which  the  sub- 
stances to  be  protected  are  to  be  covered,  in  the  ordinary  mannor  of 
paintings  or  varnishiiig. 


Digitized  byVjOOQlC 


54  Mechanics*  Begisier. 

nird^  covering  the  articles  to  be  protected,  with  the  gait anic  powder, 
consisting  of  zinc  finely  comminuted. 

Fourth^  wrapping  the  articles  to  be  protected  in  what  I  denominate 
galvanic  paper. 

Fi/ih.  Anointing  or  covering  the  articles  with  a  galvanic  paste,  con- 
sisting of  any  suitable  fatty  matters,  such  as  purified  lard,  in  which  the 
galvanic  powder  has  been  freely  mixed. 

The  first  process,  that  of  coating  the  articles  to  be  protected  with 
metallic  zinc,  is  to  be  effected  much  in  the  same  manner  in  which  tin- 
ning is  performed,  that  is  to  say,  the  articles  to  be  coated  must  be  ren- 
dered clean,  and  free  from  oxide,  by  processes  analogous  to  those  fol- 
lowed in  preparing  them  for  ordinary  tinning;  such  as  immersing  them 
in  diluted  sulphuric  or  muriatic  acids,  scouring  them,  and  so  forth;  which 
processes  being  well  known,  need  not  to  be  described.  The  zinc,  in 
like  manner,  must  be  fused  in  proper  crucibles,  or  other  convenient 
vessels,  adapted  to  the  nature  and  size  of  the  articles  to  be  operated  upon; 
special  care  being  taken  to  keep  the  metal  covered  with  sal  ammoniac»or 
other  proper  flux;  and  to  regulate  the  heat  in  such  way  as  is  required 
by  the  volatile  nature  of  the  metal.  The  articles  to  be  coated,  after  be- 
ing dipped  into  the  melted  zinc,  are  to  be  withdrawn  slowly»  that  too 
much  of  the  metal  may  not  adhere  to  them.  They  are  then  to  be  thrown 
into  cold  water,  rubbed  with  a  sponge,  or  brush,  and  dried  as  quickly 
as  possible,  as  otherwise  they  may  be  injured  by  the  appearance  of  dark 
spots,  which  it  is  desirable  to  avoid. 

When  chains  for  cables,  or  for  other  purposes,  are  being  withdrawn 
from  the  zinc,  they  must  be  shaken  until  sufficiently  cooled  to  prevent 
the  links  from  being  soldered  together  by  the  melted  metal.  The  coating 
of  small  chains  requires  careful  management,  but  by  the  following  proce- 
dure it  is  effected  without  difficulty.  Whilst  in  the  dilute  acid,  they 
are  to  be  moved  about  to  expose  all  their  parts  equally  to  its  action, 
they  are  then  to  be  dipped  into  muriatic  acid,  and  immediately  dried  in 
a  reverberatory  furnace.  The  melted  zinc  being  ready,  and  covered  with 
sal  ammoniac,  the  chains  are  to  be  put  into  it,  and  suffered  to  remain 
there  about  a  minute;  they  are  next  slowly  taken  out  by  means  of  an  iron 
skimmer,  or  other  convenient  instrument,  which  will  allow  as  much  of 
the  zinc  to  drop  from  them  as  can  be  got  rid  of  in  that  way;  the  links, 
however,  will  still  retain  too  much  zinc,  and  will  be  soldered  together. 
To  correct  this  they  are  to  be  put  into  a  reverberatory  furnace,  to  be  cov- 
ered with  charcoal,  and  retained  at  a  red  heat  for  about  a  quarter  of  an 
hour,  during  which  time  they  are  to  be  moved  about  by  means  of  an  iron 
poker;  by  this  treatment  the  excess  of  zinc  will  be  discharged;  they  are 
then  to  be  drawn  towards  the  mouth  of  the  furnace  where  they  are  kept 
in  motion  until  the  zinc  is  solidified.  When  small  nails,  and  such  like 
articles,  are  to  be  coated,  the  process  should  be  performed  in  small  cruci- 
bles, this  being  necessary  to  prevent  the  danger  of  spoiling  a  conside- 
rable portion  of  zinc,  which  results  when  iron  has  been  kept  in  it  for  a 
considerable  length  of  time,  as  it  is  thus  rendered  unfit  for  the  purpose 
of  a  protective  coating.  In  all  cases  the  purest  zinc  should  be  employ- 
ed. Wire  may  be  coated  by  passing  it  through  the  melted  zinc,  as  it  it 
wound  of  from  one  drum  or  reel,  on  to  another. 

^  When  articles  of  iron  have  hern  coated  with  zinc,  it  is  sometimes  de- 
sirable to  cover  this  coating  with  one  of  tin;  more  especially  when  call« 
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nar^  Teasels  are  the  subjects  of  the  operation.  It  may  also  be  resorted 
to  when  it  is  desired  to  give  a  brighter  and  more  handsome  surface  than 
the  zinc  affords;  such  a  coating  of  tin  will  not  destroy  the  galvanic  effect  of 
the  zinc;  and  it  is  to  be  effected  in  the  ordinary  Vay  of  tinning,  particu- 
lar care  being  taken  not  to  heat  the  tin  too  highly,  or  to  keep  the  arti- 
cles in  it  so  long  as  to  remove  any  portion  of  the  coating  of  zinc. 

The  galvanic  powder,  consisting  of  zinc  reduced  to  that  state,  may  be 
obtained  by  various  means;  the  following,  however,  I  have  found  to  be 
the  most  economical  of  any  which  I  have  essayed. 

The  zinc  is  put  into  a  reverberatory  furnace,  and  brought  nearly  to  a 
red  heat,  care  being  taken  to  prevent  the  access  of  a  current  of  air;  it  is 
then  carefully  skimmed,  and  covered  with  sal  ammoniac. 

Iron  filings,  equal  in  weight  to  about  one  tenth  partof  the  zinc,  are  to 
be  moistened  with  muriatic  acid,  and  thrown  on  the  fused  zinc;  the  whole 
is  to  be  covered  with  finely  pulverized  charcoal,  and  the  heat  of  the  fused 
metal  raised  to  whiteness,  and  so  retained  for  a  quarter  of  an  hour,  agi- 
tating it  at  intervals  by  means  of  an  iron  poker.  The  melted  mass  is 
then  to  be  run  off  into  a  brick  or  cast  iron  reservoir,  which  is  covered 
with  a  plate  of  cast  iron,  to  prevent  the  combustion  of  the  zinc.  Through 
an  aperture  on  the  cover,  a  poker,  or  stirrer  is  to  be  introduced  to  agitate 
the  alloy^  which  is  to  be  done  until  it  is  cool,  when  it  will  be  in  fine  pow- 
der. 

The  galvanic  paint  is  prepared  by  grinding  this  powder  with  the  fluid 
which  is  to  be  employed  to  form  it  into  a  paint,  or  varnish.  Various 
fluids  may  be  used  for  this  purpose.  I  have  sometimes  employed  the 
oil  distilled  from  coal  tar.  Coal  tar  itself  answers  well,  with  the  addi- 
tion of  one  third  of  spirits  of  turpentine,  or  of  a  sufiicient  quantity  to  bring 
it  to  a  proper  consistence.  For  purposes  where  the  odour  of  this  mix- 
ture would  be  objectionable  others  may  be  substituted. 

Articles  of  polished  steel,  or  iron,  packed  in  this  galvanic  powder,  so 
AS  to  be  covered  thereby,  will  be  preserved  from  oxidation,  even  should 
they  become  moistened  from  any  accidentiil  cause. 

Galvanic  paper  may  be  prepared  either  by  the  mixing  of  the  powder 
with  the  pulp  in  the  manufacturing  of  the  article,  or  by  taking  the  ordina- 
ry wrapping  paper,  coating  it  with  any  suitable  adhesive  substance,  and 
sifting  the  galvanic  powder  over  it.  Polished,  or  other,  articles,  wrap- 
ped in  such  paper,  will  be  effectually  protected  from  rust  by  the  galva- 
nic action. 

The  preparation  of  the  galvanic  paste  has  been  sufficiently  explained, 
and  its  operation  in  protecting  the  articles  coated  with  it  will  be  readily 
understood,  as  it  is  analogous  in  this  respect,  to  those  previously  de- 
scribed. 

Having  thus  fully  explained  the  principle  upon  which  my  process  of 
protecting  iron  and  steel  from  rusting,  or  oxidating,  is  dependant;  and 
having  also  given  the  various  modes  in  which  1  have  contemplated  the 
carrying  the  same  into  effect,  I  do  hereby  declare  that  what  i  claim  as  of 
my  invention,  and  wish  to  secure  by  letters  patent,  is  theemploymentof 
zinc,  in  yariuus  forms,  as  a  covering  to  the  respective  articles  to  be 
thereby  protected,  as  herein  set  forth.  I  do  not  claim  to  be  the  discoverer 
of  the  principle  of  the  protection  of  metals  from  oxidation  by  galvanic  ac- 
tion; nor  do  I  claim  to  be  the  first  to  have  proposed  the  employment  of 
zinc  for  the  preserving  of  iron  iherefromf  masses  of  zinc  having  been 


Digitized  byVjOOQlC 


56  Progru9  of  Practical  tr  Thtoretkai  Abehani€$  ^  ChemUtry. 

applied,  or  it  having  been  proposed  to  apply  it  in  masaes^  to  steam  engine 
boilers,  and  probably  to  other  articles,  wttb  this  ititeation;  but  from  this, 
my  plaa,  or  mode  of  procedure,  differs  as  obviously  as  it  surpasses  it  in 
efficiency,  and  in  its  applicability  to  numerous  purposes  in  the  arts  where 
the  application  in  masses  would  be  impossiUle,  or  altogether  unayaila- 
ble.  80REL. 


Prosress  of  Praetlcai  aad  Vbeoretlesl  Mecbaales  and  Ohoailstry* 


Templemoyle  J^gricMurtd  ScbooL 

Any  one  who  duly  reflects  upon  the  infinite  importance  of  giving  to  the 
youth  of  our  country,  an  education  wisely  adapted  to  their  prospects  in  life, 
-~to  the  peculiar  character  of  an  American  citizen,— to  the  nature  of  our 
Institutions, — to  our  social  polity  and  republican  habits, — must,  we  think, 
regret  the  failure  of  the  bill  so  favorably  introduced  into  the  Legislature, 
and  so  ably  supported,  of  establishing  a  School  of  Arts  under  the  super- 
Tisions  and  management  of  the  Franklin  Institute.  It  might  be  difficult 
%o  add  much  to  the  arguments  so  forcibly  urged  by  the  principal  advocates  of 
the  bill;  and  we  cannot  but  believe,  that  extended  observation  and  maturity  of 
reflection  will  eventually  satisfy  every  parent  and  guardian  that  he  could 
make  no  better  provision  for  the  prosperity  of  a  son  or  a  ward,  destined  to  fill 
an  active  and  productive  sphere  of  life,  than  to  place  him  in  a  school  where, 
in  addition  to  the  requisite  amount  of  literary  instruction,  he  may  acquire 
a  knowledge  of  those  practical  sciences,  to  which  his  time  and  energies  must 
necessarily  be  devoted.  Such  a  school  as  that  whose  outlines  and  objects 
were  presented  to  the  Legislature,  would  furnish  incalculable  advantages 
4o  those  who  have  in  prospect  an  engagement  in  any  of  the  arts,  trades  and 
manufactories  which  are  becoming  so  immensely  important  to  the  wealth  of 
our  country.  To  those  whose  views  are  more  exclusively  agricultural,  such 
establishments  as  the  one  described  in  the  subjoined  article  would-be  worthy 
of  all  imitation.  O. 

To  the  Editorfrof  thelrish  Farmer's  and  Gardener^  lisgaaioe. 

Gentlemen — You  will  render  a  service  to  Ireland,  and  advance  the  in- 
terests of  that  branch  of  her  industry  (agriculture)  whence  she  derives  her 
principal  resources,  by  giving  a  place  in  your  widely  circulated  pages  to 
the  following  account  of  an  establishment  now  in  operation  fur  ten  years, 
the  extension  of  which,  and  the  formation  of  similar  schools  elsewhere,  are 
the  sole  rewards  aimed  at  by  the  noblemen  and  gentlemen  who  were  the 
founders  of  it,  of  whom  many  are  still  zealous,  as  the  committee  of  man- 
agement, in  promoting  its  success. 

I  have  the  honor  to  remain,  Gentlemen,  Your  obtTt  humble  serv't. 

One  op  the  CoMinTTEB. 

The  Agricultural  Seminary  of  Templeraoyle  originated  at  a  verv  numer- 
ous meeting  of  the  Northwest  of  Ireland  Far  mi  rrg  Society  at  Londonderry, 
and  It  was  at^rst  intended  that  it  should  consist  of  two  establishment, 
taking  Mons.  Fellenberg's  Institution  at  HofTwyll  in  Switzerland  in  some 
degree  as  the  model:  the  first  to  be  a  school  alTordrng  instruction  in  everj 
science  and  accomplishment  aimed  at  by  the  children  of  the  higher  orders; 
the  second  for  the  education  of  the  sons  of  respectable  farmers  and  trades- 
nren,  in  the  hope  of  disaeminathig  the  advantages  of -an  impcoved  ajatemof 
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farming  with  greater  certaintj,  b?  combining  the  practice  and  theory  of  it 
in  the  instruction  of  those  who  were  afterwards  to  m^ike  agriculture  their 
pursuit.  It  was  hoped  that  the  extended  scale  of  the  institution  would 
have  allowed  of  a  greater  variety  of  masters  and  lecturers,  and  that  the  pro- 
fit  derived  from  the  superior  school  would  have  contributed  towards  the 
maintenance  of  the  secondary  one;  but  a  short  experience  convinced  the 
subscribers  that  such  a  scheme  was  impracticable  without  much  larger  and 
more  certain  funds  than  they  could  rely  on;  they  then  gave  their  undivided 
attention  to  the  agricultural  seminary,  which  through  their  increasing  ex* 
ertion  has  attained  such  eminence  as  may  justly  entitle  them  to  look  for* 
ward  with  confidence  to  its  increasing  usefulness,  and  to  its  becoming  a 
mod«l  for  establishments  of  a  similar  nature  in  other' parts  of  Ireland. 

The  school  and  farm  of  Templemoyle  are  situated  about  six  miles  from 
Londonilerry;  about  a  mile  distant  from  the  mail-coach  road  leading  from 
Londonderry  to  Newtowliraavady.  The  house,  placed  on  an  eminence,  com- 
mandsan  extensive  and  beautiful  view  over  a  rich  and  highly  cultivated  coun- 
try,terminat«d  by  Lough  Foyle.  The  base  of  the  hill  is  occupied  by  a  kitchen 
and  ornamental  garden,  cultivated  by  the  youths  of  the  establishment,  under 
an  experienced  gardener.  The  ground  between  the  garden  and  house  is 
laid  out  in  beds  in  which  all  the  different  grasses,  clovers.  &c.,  are  cultiva- 
ted with  the  greatest  care.  The  house  is  in  the  form  of  an  ||=||<  with  ranges 
of  farmifig  offices  beliind,  containing  spacious,  lofty,  and  well  ventilated 
achooUrooros;  refectory,  dor mttorieS|  apartments  for  the  masters,  matronSi 
servants,  &c. 

Each  pupil  occupies  a  separate  bed;  the  house  can  accommodate  seventy- 
aiXy  and  the  number  of  pupils  amounts  to  sixty.  They  receive  an  excellent 
education  in  reading,  writing,  and  arithmetic;  book-keeping,  mathematics, 
iand'surveyiflg,  and  geography.  This  department  is  managed  bjr  an  exceU 
Jent  head  master  and  assistant  master,  both  resident  in  the  house.  The 
pupils  are  so  classed  that  one-half  are  receiving  their  education  in  the  house, 
while  the  remainder  are  engaged  in  the  cultivation  of  a  farm  of  ISO  Cunning- 
ham or  165  statute  acres,  in  the  management  of  which  they  are  directed  by 
the  head  farmer,  afi  experienced  and  clever  man,  a  native  of  Scotland,  who 
baa  a  ski4ful  ploughman  under  him.  The  pupils  who  are  employed  one 
part  of  the  day  on  the  farm,  are  replaced  by  those  in  the  school,  so  that  the 
education  always  advances  in  and  out  of  doors /)art/Kia«u. 

The  pupils  are  thus  instructed  in  all  the  practical  parts  of  farming,  and 
are  also  lectured  several  times  a  week  on  the  theory  of  agriculture.  They 
are  made  acquainted  with  all  the  properties  of  different  soils,  the  manures 
roost  applicable,  and  the  crops  best  adapted  to  each;  points  in  which  most 
of  our  practical  farmers  display  great  ignorance.  They  are  also  made  ac- 
quainted with  all  the  numerous  varieties  of  cattle,  and  their  qualitiej,  such 
as  early  maturity  in  some  breeds,  hardihood  in  others,  and  have  strongly 
impressed  on  them  that  one  of  the  most  essential  points  in  farming,  is  to 
select  the  cattle  and  the  crops  best  adapted  to  the  situation,  soil,  &c. 

The  stables,  harness-rooms,  cow-housesi  winter-feeding  houses,  piggeries, 
barn,  tool-houses,  are  arranged  in  the  best  manner,  and  the  pupils  are  re- 
quired to  keep  them  and  their  contents  in  the  highest  order.  A  respectable 
and  intelligent  matron  has  the  superintendance  of  the  dairy,  cooking,  and 
cleaning  the  house,  and  the  charge  of  the  domestic  servants. 

The  formation  of  this  establishment  has  caused  its  founders  an  expendi- 
ture of  above  four  thousand  pounds;  of  which  about  three  thousand  were 
raised  at  its  commencement  by  shares  of  £25  each,  by  the  noblemen, 
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seBtlemen,  ind  nembers  of  the  Nortb«west  Soctetj.  The  Grocers' 
Compan  j9  oo  whose  estate  it  is  sitoated,  have  been  most  liberal  in  their  a8« 
sistance,  and  have  earned  a  jost  reward  in  the  improvement  of  their  pro- 
pert  J,  bj  the  valuable  example  the  farm  of  Templemoyle  presents  to  their 
tenantry;  and  It  is  gratify ini;  to  state,  that  the  example  is  not  con6ned  to 
so  limited  a  circle,  but  is  followed,  to  a  very  great  extent,  by  the  farmers  to 
a  considerable  distance. 

In  sending  a  pnpil  to  Templemoyle  it  is  necessary  to  have  a  nomination 
from  one  of  the  shareholders,  or  from  a  subscriber  ot  d62  annually.  The 
annual  payment  for  pupils  is  JglO  a  year;  and  for  this  trifling  sum  they  are 
found  in  board,  lodging,  and  washing,  and  are  educated  so  as  to  fit  them  for 
land-stewards,  directing  agents,  practical  farmers,  or  surveyors,  schoolmas* 
ters,  or  clerks. 

From  fifteen  to  seventeen  is  the  age  best  suited  for  entrance  at  Temple- 
moyle, as  three  years  are  quite  sufficient  to  qualify  a  student  possessed  of 
ordinary  talents  and  a  knowledge  of  the  rudiments  of  reading  and  writing, 
to  occupy  any  of  the  above  situations.  If  this  very  short  and  imperfect 
sketch  of  what  most  and  will  become  a  more  generally  useful  institution,  as 
it  is  more  known  and  appreciated,  should  lead  the  reader  to  wish  any  fuller 
information,  he  may  easily  be  gratified  by  visiting  the  agricultural  seminary, 
or  by  applying  to  the  zealous  secretary  to  the  committee,  Pitt  Shipton,  Esq., 
Londonderry,  under  cover  to  Sir  R.  A.  Ferguson,  Bart.,  M.P.,  who  will 
furnish  printed  reports  containing  the  history  of  the  rise  and  progress,  the 
names  of  the  shareholders,  the  rules  and  regulations  of  the  society,  hours  of 
school  and  labour,  dietary,  and  a  variety  of  minutis,  which,  though  ex- 
tremely valuable  and  necessary  to  be  known,  yet  from  their  length  might 
prevent  the  insertion  of  this  outline  of  the  Templemoyle  Seminary  in  those 
works  which,  from  their  circulation,  may  both  increase  the  utility  of  the 
publication,  and  the  knowledge  of  an  institution  of  which  the  advantages 
have  been  felt  and  appreciated  in  the  north  of  Ireland. 

N.B.— Upwards  of  two  hundred  young  men,  natives  of  sixteen  difTerent 
counties  in  Ireland  have  passed  through,  or  remain  in,  the  school.  Of  these 
between  forty  and  fifty  have  been  placed  in  different  situations,  such  as 
land -stewards,  agents,  school-masters,  and  clerks,  or  employed  on  the 
ordnance  survey.  Nearly  one  hundred  are  now  conducting  their  own  or 
their  father's  farms  in  a  manner  very  superior  to  that  of  olden  timej  and 
the  accounts  of  those  who  have  been  placed  from  the  seminary  are  such  as 
to  gratify  the  gentlemen  who  have  its  interest  at  heart,  and  to  convince 
them  that  the  good  seed  sown  is  producing  an  ample  and  valuable  harvest 

Templemoyle^  Oci.  14,  ISSr. 

[It  gives  us  unqualified  pleasure  to  lay  before  our  readers  the  above 
gratifying  account  of  an  institution  so  eminently  calculated  to  confer  last- 
ing benefits  upon  the  country.  We  have  been  long  strenuous  advocates 
for  the  establishment  of  agricultural  schools  in  all  parts  of  Ireland,  feeling 
assured  that  they  would  ultimately  be  the  means  of  breaking  down  those 
absurd  prejudices  which  have  been  hitherto  the  most  insurmountable  obsta- 
cles with  which  agricultural  improvement  had  to  contend.] — Editors. 

^ ^___^^  PknneiB*  KUgMlM. 

Statistical  Tabksofthe  Manufaduring  Industry  of  Massachusetts. 

The  result  of  an  inquiry  into  the  actual  number  and  amount  of  the  vari- 
ous products  of  Industry  within  the  state,  has  been  returned  by  the  asses- 
sors, in  conformity  to  a  law  which  enjoined  this  duty  upon  them.     The 
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facts  are  retaroed  as  they  existed  on  the  first  daj  of  April,  1837,  and  have 
been  arranged  and  published  by  Jqhn  P.  Bioelow,  secretary  of  the  Com- 
monwealth, The  report  makes  an  interesting  Tolorne  of  212  pages,  8vo. 
A  condensed  summary,  as  we  find  it  at  the  close  of  the  volume,  we  think 
will  furnish  acceptable  information  to  most  of  our  readers. 


Articles  muiafaciared  or  produced. 

Value. 

Hands  employed 

Capital  invested. 

Anchors,  Chain  Cables,  &c., 

$    114,125 

36 

j,  80,500 

Axes,  Scythes,  Snaiths,  &c., 

325,956 

367 

196,938 

Beer,    Bellows,    Blacking,  Boats 

and  Wherries,  Bricks, 

152,321 

273 

55,300 

Bopoets,  (Straw)  and    Palm-leaf 

Hats, 

1,902,803 

Bookjs    and    Stationary,    Pocket 

Books,  and  School  apparatus. 

1,048,140 

1023 

909,800 

Boots  and  Shoes, 

14,642,520 

39.068 

Brass  and  Copper, 

1,469,354 

297 

635,800 

Britannia  and  Block  Tin,     . 

66,300 

59 

7000 

Brushes,  Brooms,  and  Baskets, 

289,512 

350 

103,095 

Buttond,  of  all  kinds, 

246,000 

358 

147,200 

Candles,  (Spermaceti  and  Tallow,) 

and  soap, 

1,620,730 

266 

697,300 

Candlesticks,  Playing  Cards,  Cho- 

colate, Clocks,  Chair  Stuff,  and 

Coffee  Mills, 

66,914 

81 

29,840 

Cards,  (Wool,)     . 

254,420 

139 

148,340 

Carriages,  Wagons,  Sleighs,  Har- 

ness, &c.. 

679,442 

945 

278,790 

Casks  and  Hoops, 

202,832 

194 

81,250 

Chairs  and  Cabinet  Ware,     . 

1,262,121 

2011 

Clotliing.  Neck  Stocks,  and  Sus- 

penders,         »  . 

2,013,316 

3939 

780,158 

Combs, 

268,500 

^    444 

Cordage  and  Twine, 

481,441 

439 

285,375 

Cotton  Goods,  (Cloths,) 

Cotton  Batting,  Thread,  Warp  and 

13,056,659 

19,754 

14,369,719 

Wicking, 

169,221 

151 

78,000 

Cotton  Printing, 

4,183,121 

1660 

1,539,000 

Cutlery, 

186,200 

193 

92,038 

Drugs,  Medicine,  and  Dye  Stuffs, 

371,019 

97 

98,995 

Fishery.  (Whale,  Cod,  and  Macke- 

rel,) 

7,592,290 

20,126 

12,484,078 

Fur  Caps,  and  other  manufactures 

of  Eur, 

73,000 

100 

55,000 

Gas, 

100,000 

40 

375,000 

Glass,    . 

831,076 

647 

759,400 

Glue, 

34,625 

18 

19,700 

Gold  and  Silver  Leaf, 

43,000 

36 

11,200 

Gunpowder,  .                . 

246,357 

77 

'      160,800 

Hats,     . 

698,086 

867 

India  Rubber, 

18,000 

13 

10,000 
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Ariiclea  laaouliieiared  or  produced. 

Vftloe. 

Iron  Castings.  Bar  and  Rod,  &c., 

1,658,670 

1311 

1,516,025 

Jewellery,  Silver,  and  Silver  Plate, 

325,500 

207 

161,550 

Lead  Manufactures, 

201,400 

43 

6400 

Leather,  including  Morocco, 

•    3,254,416 

1798 

2.033,423 

Looking  Glasses, 

165,500 

58 

61,600 

Lumber,  Shingles  and  Staves, 

167,778 

121 

27,750 

Machinery,  of  various  kinds, 

1,235,390 

1399 

1,146,775 

Muskets,  Rifles,  Pistols,  Svirords, 

kc, 

288,800 

394 

65,943 

Nails,  Brads,  acd  Tacks, 

2,527,095 

1095 

1,974,000 

Oil,   (Refined   Whale    and  other 

Oil,) 

2,030,321 

145 

1,133,500 

Organs  and  Piano  Fortes, 

324,200 

239 

172,000 

Paper, 

1,544,230 

1173 

1,167,700 

Ploughs, 

54,561 

73 

Saddles,  Trunks,  and  Whips, 

351,575 

758 

109,825 

Salt, 

246,059 

708 

801,753 

Shovels,  Spades,  Forks  and  Hoes, 

264,709 

284 

225,523 

Silk,      . 

56,150 

125 

137,000 

Spectacles,    Starch,     Stone    and 

Earthen  Ware, 

35,560 

47 

20,974 

Spirits, 

1,238,789 

Stone,  (Granite,  Marble,  Slate  and 

Soap  Stone,)      . 

680,782 

1177 

209,950 

Stoves  and  Stove  Pipe,    . 

31,000 

13 

11,815 

Sugar,  (Refined,)     . 

976,454 

92 

303,653 

Snuff  and  Segars, 

184,601 

396 

33,300 

Tin  Ware, 

394,322 

377 

Tools,  (Carpenters',  Joiners'   and 

Shoemakers',) 

258,531 

279 

110,807 

Types  and  Stereotypes, 

157,000 

215 

140,000 

Umbrellas.     .                • 

104,500 

136 

56,500 

Upholstery,  including  Bed-binding, 

Curtains,  Hair  and  Paper  Hang- 

ings, 

55,483 

86 

13,160 

Vessels  built  in  the  five  yeais  pre- 

ceding ist  April,  1837,      . 

6,853,248 

2834 

Varnish  and  Beeswax, 

52,600 

8 

9000 

Window  Blinds,  Sashes,  and  Doors 

74,166 

93 

8350 

Wire, 

84,770 

53 

44,200 

Wooden  Ware,  including  Packing 

Boxes,  Rakes,  Shoe  Pegs,  Yokes 

and  Helves, 

174,692 

313 

26,950 

Wool, 

539,689 

2,842,778 

Woollen  Goods, 

10,399,807 

7097 

5,770,750 

Engravings,    Essences,    Hosiery. 

Lamp-bkck,   Mathematical  In- 

struments,     Mustard,      Razor 

Straps,  Lather  Boxes,  Pumps, 

Blocks,  &C.  &c., 

63,466 

117 

19/>78 

Total, 

^91,765,215 

117,352 

$54,851,643 
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The  preceding  presents  the  grand  total  of  the  returns  of  the  Assessors. 
It  will  be  perceived  that  it  includes  vessels  built  in  the^oe  preceding  years; 
all  the  other  articles  named  having  been  manufactured  or  produced  ^ithin 
one  jear  preceding  April  last.  Deducting  the  vessels  from  the  above 
statement,  and  allowing  one-fifth  of  the  value  set  against  them  as  the  proper 
average  for  a  tingle  j^kt^  there  will  remain  the  sum  of  tighty-eix  millumsy 
ttoo  hundred  and  eighty-two  thousand^  six  hundred  and  sixteen  dollars^  as  the 
value  of  the  articles  manufactured  or  produced  by  the  several  specified 
branches  of  industry,  carried  on  by  the  citizens  of  this  State,  during  the 
year  ending  April  1,  1837. 

The  population  of  the  State,  agreeably  to  theofiicial  returns,  was  on  the 
first  day  of  May  ISSr,  701,  331. '  That,  of  each  of  the  13  largest  towns,  was 
as  follows:  Boston,  80,3£5;  Lowell,  18,010;  Salem,  14,985;  New  Bedford, 
14,304;  Charleatown,  10,101;  Lynn,  9,3£3;  Springfield,  9,234;  Taunton, 
7,647;  Roibury,  7,493;  Worcester,  7,117;  Gloucester,  8,822;  Cambridge, 
7,631.     The  population  of  Nantucket  was  9,048. 

Taking  the  superficial  extent  of  Massachusetts  at  7250  square  miles,  (for 
we  find  it  variously  stated  in  geographical  books)  it  appears  that  the  popu- 
lation is  verging  very  closely  upon  100  to  a  square  mile,  which  is  allowing 
nevertheless  nearly  6^  acres  to  each  individaal.  The  whole  number  of 
sheep  in  the  State  was  374,614;  the  average  weight  of  whose  fleeces  was 
^  lbs.  per  head.  Each  labourer,  as  is  evident  from  the  table,  produces  an 
amount  of  manufactured  goods,  worth  more  than  700  dollars,  and  the  whole 
amount  is  nearly  double  that  of  the  capital  invested.  Such  statistical  re- 
turns from  each  of  the  States,  furnished  at  intervals  of  five  years,  would  af- 
ford highly  interesting  data,  and  if  consigned,  as  in  this  case,  to  the  care  of 
assessors,  the  information  might  be  obtained  in  the  most  correct,  cheap  and 
effectual  manner.  G. 

On  a  new  Property  of  the  Iodide  of  Silver,     By  H.  F.  Talbot,  Esq.,  F.R.S. 

It  is  well  known  that  certain  metallic  oxides  and  salts  have  the  property 
of  changing  their  colour  when  heated,  and  recovering  it  again  when  cold. 

The  iodide  of  silver  affords  an  extremely  remarkable  instance  of  this,  and 
y^t,  I  believe,  the  fact  is  not  mentioned  by  any  chemical  author.     I  have  n 
doi;bt,  therefore,  that  a  short  notice  of  it  may  possess  some  interest. 

Let  a  sheet  of  white  paper  be  washed  over  with  a  solution  of  nitrate  of 
silver,  and  afterwards  witn  a  rather  dilute  solution  of  hydriodate  of  potash, 
it  will  immediately  assume  a  pale  yellow  tint,  owing  to  the  formation  of 
Iodide  of  silver.    The  paper  may  then  be  dried  and  laid  aside  for  use. 

When  the  property  in  question  is  to  be  exhibited,  the  paper  is  held  for 
aome  moments  before  a  hot  fire,  and  its  colour  changes  from  a  pale  prim- 
rose tint,  to  a  rich  gaudy  yellow,  emulating  the  sunflower. 

Removed  from  the  fire,  this  bright  colour  gradually  fades  away,  and  in 
three  or  four  seconds  it  is  entirely  gone.  -It  may  then  be  reproduced,  and 
again  destroyed  as  before,  and  so  on  for  any  number  of  times,  for  the  heat 
causes  no  alteration  in  the  substance  experimented  upon. 

When  the  paper  is  warm  and  very  yellow,  if  the  finger  is  pressed  upon 
it  and  quickly  removed,  it  leaves  a  print,  or  impression,  of  its  shape,  which 
is  nearly  white.  The  cause  of  this  is,  that  the  finger  is  a  much  better  con- 
ductor of  caloric  than  the  atmospheric  air,  and  therefore  cools  the  paper  in 
an  instant  of  time.    Any  cold  substance  may  be  substituted  for  the  finger, 
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ami  the  efieet  caft  bt  produced  at  a  little  distance,  wttheut  actaalty  toach- 
ing  the  paper,  merely  bj  the  rafiiation  of  the  cold  bodj.  It  appears  there- 
fore, that  this  substance,  from  the  peculiar  suddenness  with  which  it  chan- 
ges colour,  is  well  adapted  for  experiments  on  the  radiation  and  conduction 
of  heat. 

If  now  we  throw  some  drops  of  ammonia  on  the  paper,  it  turns  white, 
•and  if  we  hold  it  to  the  fire  we  find  that  it  has  lost  the  power  of  changing 
colour.  Gradually  however  the  ammonia  evaporates,  and  then  the  alterna- 
tions of  colour  occur  as  before.  This  seems  to  prove  that  the  alkali  enters 
into  chemical  combination  with  the  iodide,  and  possibly  the  white  substance 
is  the  double  iodide  of  silver  and  ammonia.  This  opinion  is  confirmed  by 
observing  that  potash  and  soda  act  in  a  similar  manner,  giving  rise  toper- 
fnanent  white  compounds  unchangeable  by  heat,  which  are  probably  the 
double  iodides  of  silver  and  potassiara,  and  silver  and  sodium. 

This  is  the  reason  why  the  paper  was  directed  to  be  washed  with  a  rather 
dUttte  solution  of  hydriodate  of  potash;  for  if  we  use  a  concentrated  solu- 
tion the  resulting  tint  is  white,  and  the  colour  of  the  paper  is  not  changea- 
ble by  heat. 

I  have  kept  some  pieces  of  this  prepared  paper  for  a  year  or  two,  and 
find  that  it  still  remains  as  sensitive  to  heat  as  ever. 

Loud.  a^Bdlo.  Fhilot.  lfi«. 


Dr,  LardnerU  Steam  Engine  Indicator^ 

At  the  last  annual  meeting  of  the  British  Scientific  Association,  held 
at  Liverpool,  a  grant  of  money  was  placed  at  the  disposal  of  a  com- 
mittee, to  investigate  the  actual  performance  of  steam  vessels  with  ref- 
erence to  their  speed,  consumption  of  fuel,  and  other  circumstances 
affecting  their  general  efficiency.  This  investigation  arose  from  a  dis- 
cussion which  took  place  in  the  mechanical  section,  in  the  course  of 
which  statements  the  most  conflicting  were  made,  even  by  practical 
men,  as  to  the  capabilities  of  steam  vessels  for  extended  navigation. 
In  prosecuting  their  inquiry,  the  committee  have  thought  it  desirable 
to  adopt  some  method  of  registering  the  actual  performance  of  the  ves- 
sel in  a  log,  which  will  not  be  subject  to  the  errors  and  neglect  which 
have  hitherto  rendered  all  steam-logs  more  or  less  useless. 

With  this  view  Dr.  Lardner  has  attempted  to  construct  a  piece  of 
mechanism,  which  will  enable  the  steam-engine  itself  to  write  the  jour- 
nal of  its  own  proceedings.  This  mechanism  is  now  being  construct^ 
cd,  and  is  intended  to  be  placed  in  the  *'Tagu8/'  a  large  and  powerful 
steam-ship  belonging  to  the  Peninsula  Steam  Navigation  Company, — 
this  Company  having  liberally  offered  to  co-operate  with  the  commit- 
tee. 

The  circumstances  on  which  the  efliciency  of  the  machinery  and  the 
vessel  principally  depends,  and  which  it  is  necessary  to  register,  are 
the  following:— 

1.  The  height  of  the  barotneter-gauge,  which  indicates  the  state  of 
the  vacuum  produced  by  the  condenser. 

3.  The  height  of  the  steam-gauge  which  indicates  the  actual  pres- 
sure of  steam  urging  the  piston. 

3.  The  height  of  the  steam-gauge  which  indicates  the  actual  pressure 


of  steam  in  the  boiler. 
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4.  The  Bttflftber  of  revolutions  of  the  paddle-wbeelt  per  miiiMte. 

5.  The  depth  of  water  in  the  boiler. 

6.  The  degree  of  saltness  of  the  water  in  the  boiler. 

7.  The  rate  of  the  vessel. 

8.  The  draught  of  the  vessel,  or  her  immersion. 

9.  The  direction  and  force  of  the  wind. 
10.  The  course  of  the  vessel* 

The  mechanism  now  being  constructed  will  keep  a  self-recording  re- 
gister of  the  first  six  of  these.  A  provision  is,  however,  made  for  sub- 
sequently adding  means  of  registering  the  seventh  and  eighth,  should 
it  be  found  desirable  to  do  so.  The  consumption  of  fuel  will  be  easily 
determined  by  keeping  an  account  of  vhe  quantity  of  coals  delivered 
into  the  vessel  at  each  port,  making  an  allowance  for  what  is  consumed 
in  the  steward^s  room,  kitchen  and  cabins. 

A  float  is  placed  on  the  mercury  in  the  barometer- gauge,  from  which 
a  rod  proceeds,  to  which  the  pencil  is  attached.  As  the  column  of 
mercury  rises  or  falls  the  pencil  receives  a  corresponding  motion,  and 
being  pressed  against  the  paper  on  the  cylinder  leaves  a  trace  upon  it, 
which  measures  the  extent  of  the  variations  of  the  mercurial  column. 

The  heights  of  the  steam  and  other  gauges  are  registered  in  the  same 
manner  by  other  pencils. 

The  entire  apparatus  will  be  enclosed  in  an  octagonal  case,  about 
three  feet  and  a  half  high,  and  three  feet  diameter.  It  will  be  locked 
by  the  agents  of  the  owners  when  the  vessel  starts  on  her  voyage,  and  will 
not  be  opened  till  her  return.  It  will  require  no  other  attendance  during 
the  voyage  than  that  of  winding  the  clock. 

The  several  pencils  will  be  of  diflerent  colours,  so  that  their  traces 
may  be  easily  distinguished  one  from  the  other.  Besides  which  it  will 
be  so  arranged  that  their  play  may  be  confined  to  different  parts  of  the 
cylinder. 

At  the  end  of  each  voyage  the  paper  will  be  removed  from  the  cyl- 
inder, and  replaced  by  a  clean  sheet. 

If  it  be  thought  advisable,  the  indications  of  the  several  curves  traced 
by  the  pencils  may  afterwards  be  translated  into  the  ordinary  language 
of  log-books. 

It  is  not  improbable  that  an  anemoscope  and  other  apparatus  may 
be  contrived,  by  which  the  direction  of  the  wind  and  the  course  of  the 
vessel  may  likewise  be  recorded,  at  least  with  as  much  precision  as  they 
are  now  ascertained  by  other  and  less  regular  expedients. 

If  this  mechanism  should  succeed  in  attaining  the  objects  for  which 
it  has  been  contrived,  besides  its  valuable  scientific  results,  it  will  be 
productive  of  great  benefit  to  the  proprietors  of  steam  ships,  by 
supplying  to  them  a  never-failing  check  on  every  one  concerned  in 
the  management  of  the  vessel.  Thus  any  relaxation  of  attention, 
or  want  of  skill,  on  the  part  of  those  in  care  of  the  fires,  will  be  indi- 
cated by  the  third  pencil.  Any  neglect  in  feeding  or  blowing  out 
the  boilers  will  be  indicated  by  the  fifth  and  sixth  pencils.  The  atten- 
tion to  the  state  of  the  condensing  apparatus  will  be  shown  by  the  first 
pencil. 

In  the  event  of  the  temporary  suspension  of  the  operation  of  the  ma- 
chinery for  adjustment,  or  any  other  cause,  the  fact  of  such  suspension, 
its  duration,  and  the  time  it  took  place,  will  be  also  recorded. 
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By  the  connexion  of  all  the  indicators  with  the  time-piece,  the  ex- 
act hour,  or  indeed  minute,  of  each  registered  circumstance  will  be 
recorded.<~Jlfon(Aiy  Cron.  Lond.  M eeh.  M^ 


Astronomical  and  Mathematical  Instruments, 

The  Rev.  Dr.  Robinson,  the  celebrated  astronomer  of  Armagh;  who 
left  England  in  September  last,  to  visit  the  principal  observatories  of 
Bavaria^  It^lji  and  France,  and  also  to  inform  himself  of  the  actual  state 
of  the  art  of  astronomical  instrument-making  in  those  countries,  has 
arrived  in  London.  The  observatories  he  visited  on  his  route,  were 
those  of  Manheim,  Munich,  Milan,  Turin,  Modena,  Florence,  and  Paris. 
The  workshops  he  saw  in  detail,  were  those  of  Ertel  and  Son,  of  Mu- 
nich, and  Gambey  of  Paris.  The  mechanical  intelligence  of  the  pro- 
prietors of  these  establishments,  before  which  those  of  our  English  in- 
strument makers  dwindle  into  insignificance — the  unreserved  manner 
in  which  they  severally  communicated  the  various  processes  of  the  art 
they  so  pre-eminently  cultivate,  and  the  extraordinary  beauty  and  ac- 
curacy of  their  work  when  finished,  have  excited  in  him  (than  whom 
no  individual  is  better  able  to  appreciate  their  value)  the  greatest  ad- 
miration. As  to  the  latter— namely,  the  exquisite  workmanship  of 
their  instruments,  the  doctor vStates  that  British  astronomers  will  soon 
have  an  opportunity  of  judging  for  themselves,  as  two  of  the  meridian 
circles  of  Ertel  and  Son,  are  in  progress;  the  one  for  the  observatory  of 
Mr.  Cooper,  M.  P.,  for  the  county  of  Sligo;  the  other  for  the  observato- 
ry at  Glasgow.  The  circles  of  these  instruments  will  be  of  three  feet 
diameter,  divided  to  two  minutes,  and,  by  achromatic  micrometer  mi- 
croscopes, magnifying  thirty  times,  these  two  minutes  are  subdivided 
so  that  an  error  in  reading,  amounting  to  a  quarter  of  a  second^  can 
scarcely  be  committed.  Mr.  Cooper's  instrument  will  have  eight  mi- 
croscopes, and  a  telescope  of  nine  and  a  half  feet  focus,  and  seven  and 
a  half  inches  aperture.  This  instrument,  ordered  only  whilst  Doctor 
Robinson  was  at  Munich,  will  be  erected  immediately  after  the  meet* 
ing  of  the  British  Association  at  Newcastle,  in  August  next,  at  which 
Mr.  Ertel,  as  well  as  Mr.  Gambey,  will  be  present.  The  Glasgow  in- 
strument is  of  the  ordinary  construction,  such  as  are  to  be  found,  made 
by  the  same  artists,  in  the  observatories  of  Altona,  Konisberg,  Dorpat, 
St.  Petersburgh,  See.;  four  microscopes,  however,  being  substituted  in 
lieu  of  verniers.  The  doctor  also  speaks  in  the  highest  terms  of  the 
workshops  of  Mr.  Gambey,  whose  beautiful  dividing  can  alone  be  com- 
pared to  that  of  the  Munich  artists.  *  Min.  Joum. 


Lightning  Conductors  for  Ships, 

Mr.  Editor,— I  have  read  with  much  interest  the  scientific  papers  of 
your  learned  correspondent,  W.  S.  Harris,  Esq.  F.  R.  S.,  upon  the  im- 
perfect construction  of  the  lightning  conductors  at  present  in  use  on 
board  ships,  and  his  comments  upon  a  more  perfect  application  of  the 
results  of  science,  as  a  defence  against  danger,  which  were  elucidated 
in  your  last  number  by  a  diagram. 

You  will  perhaps  allow  me  to  suggest,  that  a  perfectly  connected 
conductor  may  be  obtained,  according  to  the  laws  of  electricity  ex- 
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pounded  by  Mr,  Hmrrit*  bjr  the  emplofmeiit  of  copper  i¥ire,  laid  up 
efter  the  manner  of  the  wire  rope  lately  introduced. 

To  fit  a  conductor  in  this  way,  it  would  be  simply  necessary  to  make 
one  end  fast  at  the  masthead,  and  lead  the  other  down  into  the  water, 
by  an  out-rigger  clear  of  the  side.  I  conceive  that  the  advantages  of 
this  plan,  over  that  already  proposed,  are  the&e:  its  simplicity  of  con- 
struction; its  facility  of  being  shifted  when  a  spar  is  carried  away,  or 
when  it  is  necessary  to  send  a  mast  down;  and  that  it  can  also  be  easily 
coiled  up,  and  stored  in  a  small  compass,  when  out  of  use. 

I  believe  the  power  of  a  conductor  is  measured  by  its  extent  of  sur- 
face; and  if  this  be  correct,  the  rope  of  many  wires  would  have  a  great- 
er metallic  surface  than  a  bar  of  the  same  size,  be  at  least  as  effec- 
tive for  the  purpose  as  the  connected  lamina  proposed  by  Mr.  Harris, 
to  whose  consideration  I  have  the  pleasure,  as  a  practical  seaman,  of  of- 
fering my  suggestions. 

I  am.  Sir,  &c* 

E.  RouTH,  H.C.S. 
JerwdUm  Coffu  Eou»t^  Nov.  4,th9  1827. 

NaotMaf. 


Jhii  Dry-rot, 

The  following  letter  has  been  addressed  to  the  secretary  of  the  Antl 
Dry-Rot  Company,  by  Mr.  Samuel  Beazley,  the  architect. 

**Sir: — At  the  commencement  of  the  year  1836, 1  surveyed  and  ac- 
curately examined  the  posts  and  paling  in  the  Regent's-park,  for  the 
purpose  of  ascertaining  the  comparative  states  of  those  timbers  which 
had  been  prepared  by  Kyan's  patent,  and  those  which  had  not  been  sub- 
mitted to  the  process  of  solution.  In  my  report  of  that  period,  I  sta- 
ted that  indications  of  decay  were  already  perceptible  in  most  of  the 
unprepared  timbers,  both  at  the  bottom  of  the  posts,  and  in  those  arris 
edges  and  ends  of  paling  which  were  placed,  or  had  come  at  all,  in 
contact  with  the  earth,  while  those  timbers  which  were  marked  as  hav- 
ingpassed  through  the  solution,  were  quite  free  from  any  such  symptoms. 
I  now  beg  leave  to  state,  that  I  have  this  day,  after  a  lapse  of  two  years 
and  a  quarter  from  my  previous  survey*  again  accurately  examined  sev- 
eral of  the  same  posts  and  paling,  digging  away  the  earth  from  the 
foundations  for  that  purpose,  and  find  that  the  symptoms  of  decay  men- 
tioned in  my  preceding  report  as  having  commenced  in  the  unprepared 
timber, have  so  considerably  increased,  as  to  have  rendered  the  bottoms 
of  the  posts  completely  rotten,  to  a  depth  of  from  one  to  two  inches, 
and  that,  in  several  instances,  fungi  have  been  the  consequences  of  the 
decay;  while  I  find  the  prepared  timbers  which  are  in  the  earth  sound 
'  and  in  the  same  state,  with  the  exception  of  mere  discolouration  upon 
the  surface,  probably  arising  from  the  damp  state  of  the  earth  at  the 
time  of  its  removal.  As  a  farther  proof  of  the  difference  existing  be- 
tween the  unprepared  and  the  prepared  timber,  we  could  cut  with  the 
greatest  ease  large  pieces  from  the  former  with  the  spade,  without 
using  any  force,  while  it  required  great  exertion  to  chip  off  very  small 
pieces  from  the  latter.*'  Odw.  Jouro. 

6* 
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Improvemmt  in  Window  Soihes. 

Mr.  R.  B.  Cooper,  inventor  of  the  patent  spherical  stoppers  for  bot- « 
ties,  jars,  &c.,  the  styloxynon,  and  several  other  useful  articles,  has  just 
devised  a  most  ingenious  method  of  superseding  the  counterpoises  and 
sash  lines  for  windows.  The  principle  will  be  invaluable  in  one  of  its 
proposed  applications,  viz:  to  the  windows  of  stage  coaches,  omnibus- 
ses  and  railway-carriages;  for  as  there  is  no  shakCy  the  present  disagree- 
able and  eternal  rattle  of  the  windows  will  be  for  ever  silenced,  and 
conversation  rendered  audible  within  the  carriages,  while  carried  on 
in  the  ordinary  tone  of  voice.  As  it  is  probable  that  a  patent  will  be 
secured  for  this  simple  and  effectual  contrivance,  it  would  be  unfair  to 
enter  into  any  further  particulars  at  tbis  time;  suffice  it  to  say,  the  pro- 
posed method  is  not  only  superior  to,  but  also  actually  cheaper  than,  the 
old  fashioned  method  of  fitting  and  hanging  windows. 

W.  B. 

London,  March  13, 1838.  Lond.  Mech.  BSac. 


Progress  of  Physical  Science. 

Security  o/Eleetric  Jars  from  fracture  by  discharge. 

The  very  frequent  destruction  of  electric  jars  bj  perforation,  splintering, 
or  fracture,  on  being  discharged  at  a  high  intensity,  is  a  source  of  great  an* 
nojance  and  discouragement  to  the  practical  electrician.  It  is  seldom,  per- 
haps, that  a  battery  is  discharged  after  high  excitement,  without  the  fracture 
of  one  at  least  of  its  component  jars.  An  investigation  of  the  cause  of  this 
common  occurrence  has  been  made  by  W.  Sturgeon,  editor  of  the  Annals 
of  Electricity,  whose  experience  in  this  department  of  Physics  is  probably 
as  extensive  as  that  of  any  person  living.  Jars  are  frequently  broken  by 
the  injudicious  practice  of  placing  one  knob  of  the  discharger  against  the 
side  of  the  jar,  while  the  other  knob  is  made  to  approach  the  ball  at  the  top 
of  the  jar.  It  is  better  to  place  the  jar,  when  charged,  on  any  good  con- 
ducting substance,  such  as  a  piece  of  tin  foil,  or  metallic  sheet  of  any  kind, 
and  in  discharging,  to  connect  this  sheet  with  the  ball  of  the  jar. 

The  fracture,  or  star,  almost  always  occurs  near  the  top  of  the  lining.  From 
this  it  was  inferred  that  ^^the  fluid  strikes  the  wire  from  the  upper  parts  of 
the  lining  in  almost  every  discharge  from  high  intensity;  and  that  those  jars 
which  are  not  broken  owe  their  safety  to  the  strength  of  the  glass." 

The  remedy  prescribed,  and  the  results,  I  give  in  the  author's  own 
words.  G. 


The  electric  fluid  in  the  interior  of  an  intensely  charged  jar  indicates  the 
greatest  tendency  to  escape  from  the  top  of  the  lining;  and  that  by  the  pre- 
sent mode  of  fitting  up  jars,  an  explosion  from  that  part  of  the  lining  to  the 
wire  probably  takes  place  whenever  the  jar  is  discharged  through  good  con- 
ducting media,  it  seemed  the  most  natural  method,  to  lead  the  fluid,  as  it 
were,  by  some  good  conducting  substance  by  the  nearest  route,  and  dispense 
altogether  with  the  wire  and  chain  that  are  suspended  in  the  axis  of  the 
jar.  For  this  purpose,  two  slips  of  tin-foil  were  secured  to  the  opposite 
sides  of  the  jar,  and  reached  from  the  upper  edge  of  the  lining  to  the 
cover  on  the  top;  the  under  part  of  which  was  also  covered  with  foil.  This 
latter  portion  or  the  foil  communicated  with  the  lower  extremity  of  the  wire 
which  supports  the  ball:  so  that  a  complete  and  direct  metallic  connexion 
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now  existed  between  the  top  of  the  Hnio|^  aod  the  ball  on  the  top  of  the 
jar.  Therefore,  no  explosion  in  the  interior  of  the  jar  could  possiblj  take 
place.  The  result  was,  that  every  jar  so  fitted  up  has  hitherto  withstood 
the  most  severe  trial.  I  have,  for  the  last  twelve  years,  employed  jars  thus 
protected,  without  ever  breaking  one  by  a  discharge:  although,  during  that 
period,  I  have  discharged  a  battery  of  twelve  jars  some  hundreds  of  times  from 
the  most  intense  electrization.  I  have  called  the  slips  of  foil  prouctom 
and  I  am  firmly  persuaded,  that  the  most  extensive  battery  may,  by  this 
means,  be  perfectly  protected. 

The  next  question  that  naturally  presents  itself,  is,  does  the  insulation  con- 
tinue as  perfect  in  jars  thus  protected,  as  in  those  fitted  up  in  the  usual  way? 

Upon  attentive  examination,  it  will  be  found  that  the  ball  and  wire  of  the 
ordinary  jar,  must  always  be  electrized  equally  with  the  lining  with  which 
they  are  connected  by  means  of  the  chain;  anti  therefore  the  insulation  from 
the  lining  to  the  coating,  in  such  jars,  can  only  be  from  the  centre  of  the 
cover  through  which  the  wire  passes  to  the  upper  edge  of  the  coating:  and 
as  the  cover  is  of  wood,  which  is  always  a  partial  conductor,  it  also  becomes 
charged  in  common  with  the  wire  and  lining.  Therefore,  the  only  perfect 
insulation  is  that  between  the  edge  of  the  cover  and  top  of  the  coating—ex- 
actly the  same  as  in  jars  furnished  with  protectors. 

When  jars  are  cylindrical  throughout,  no  covers  need  be  used.  A  disk 
of  wood  of  nearly  the  same  diameter  as  the  interior  of  the  jar,  is  filed  by 
wedges  of  cork  at  the  same  height  as  the  top  of  the  lining.  This  disk  is 
covered. with  tin  foil,  and  the  lower  end  of  the  wire  carrying  the  ball  is 
screwed  into  its  centre.  In  addition  to  the  cork  wedges,  I  usually  support 
the  disk  by  three  wooden  rods,  which  rest  on  the  bottom  of  the  jar. 

It  is  not  my  intention,  however,  to  press  the  theoretical  part  of  this  paper 
too  strongly  on  the  attention  of  the  society;  because  I  am  well  aware  that, 
unless  experiments  were  made  to  show  that  the  fluid  actually  leaps  from  the 
upper  edge  of  the  lining  to  the  axial  wire  of  ordinarily  fitted  up  jars,  it  might 
lead  to  unnecessary  doubts  in  the  minds  of  those  who  have  paid  but  little 
attention  to  the  pursuit  of  a  cause  whose  effects  are  the  most  disheartening 
that  the  amateur  electrician  has  to  contend  with. 

I  have  pointed  out  what  has  appeared  to  me  to  be  the  cause  of  these  ac- 
cidents to  jars;  and  have  briefly  described  the  mode  of  investigation,  both 
mental  and  eiperimental,  which  I  pursued:  and,  whether  my  theoretical 
views  be  considered  satisfactory  or  otherwise,  the  simple  fact,  alone,  of  my 
not  having  broken  even  one  jar,  thus  fitted  up,  although  I  have  constantly 
employed  them  for  the  last  twelve,  or  more,  years,  during  which,  but  few 
have  had  more  eitensive  practice,  may,  perhaps,  be  sufficiently  important 
to  induce  other  electricians  to  adopt  the  same  mode  of  protecting  /Aetr  jars 
which,  for  so  long  a  course  of  practice,  has  afforded  a  complete  protection 
to  mine.  It  I  have  succeeded  in  this  particular,  the  principal  object  for  o^ 
feriog  this  paper  to  the  notice  of  the  Electrical  Society  will  then  be  accom- 
plished.   ^^  AnnataofElectricHy. 

Cimcomitanct  of  Chemical^  and  Vital,  with  Electrical  Action. 

M.  Becquerel  has  described  a  most  simple  apparatus  for  the  develop- 
tnent  of  electricity,  consisting  merely  of  a  syphon  filled  with  fine  sand, 
and  having  one  leg  filled  with  an  acid,  the  other  with  an  alkaline  solu- 
tion. These  fluids  meet  at  the  most  depending  part  of  the  tube,  where 
there  is  an  orifice  plugged  by  a  bit  of  asbestos,  which  conveys  away  the 
compound  solution  as  faat  as  formed.    Wires  placed  in  the  two  legs 


Digitized  byVjOOQlC 


68  Progress  qf  Phyrieal  Science* 

indicate  strongly  opposed  electrical  states^  and  the  voltaic  current  thus 
produced,  continues  until  all  the  fluid  elements  have  been  united.  It  is 
impossible  to  consider  this  result  without  acknowledging  the  remarka- 
ble influence  which  capUlarUy  must  have  over  chemical  action,  a  condi- 
tion so  evident  and  constant  in  organized  beings. 

The  late  researches  of  Dr.  Faraday  have  fully  proved  the  identity  of 
electrical  with  chemical  afiinity,  and  that  all  chemical  changes  are  at- 
tended with  a  disturbance  of  electric  equilibrium.  If  therefore  the 
changes  occasioned  by  the  growth  of  organized  systems  are  immediately 
governed  by  laws  similar  to  those  of  inorganic  matter,  we  should  expect 
to  find  that  electricity  is  constantly  being  developed  by  them,  in  the  same 
manner  as  we,  artificially,  obtain  it  by  chemical  decomposition,  or  re- 
composition. 

There  is  no  deficiency  of  evidence  that  this  is  the  case.  During  the 
germination  of  seeds*  the  two  principal  changes  are  the  rejection  of 
carbonic  and  acetic  acids;  and  it  has  been  recently  ascertained  that  there 
is  at  the  same  time  a  manifestation  of  electric  action.  The  seed  may 
indeed  be  considered  an  electro-negstive  system,  retaining  the  bases 
and  rejecting  the  acids;  and  it  has  been  accordingly  found  that  grains 
applied  to  the  negative  extremity  of  a  voltaic  pile,  germinate  much  more 
rapidly  than  those  uninfluenced;  and  that  positive  electrical  influence  re- 
tards the  process.  In  like  manner,  slightly  alkaline  solutions  acceler- 
ate, and  acids  delay  or  altogether  check  it.  In  the  later  periods  of , vege- 
table growth,  the  contemporaneous  chemical  changes  are  by  no  means 
uniform  in  character;  and  it  is  probably  from  this  cause  that  artificial 
currents  of  electricity  do  not  seem  to  assist  the  growth  of  plants,  al- 
though atmospheric  electricity,  which  is  undoubtedly  much  connected 
with  the  processes  of  vegetation,  appears  to  accelerate  it.  That  there 
is  constant  electric  disturbance  during  the  growth  of  plants,  has  been 
fully  proved  by  the  experiments  of  Pouillet;  and  by  many  writers,  the 
changes  produced  by  the  exhalation  of  fluid,  and  the  gaseous  alterations 
effected  by  the  leaves,  are  believed  to  be  the  main  sources  of  the  constant 
variations  in  the  electric  state  of  the  atmosphere. 

The  connexion  of  capillarity  with  electric  action  has  been  already 
noticed;  but  some  other  facts  may  be  briefly  stated.  Various  substances 
having  minute,  porous  structure,  possess  the  power  of  occasioning  the 
union  of  oxygen  and  hydrogen  at  comparatively  low  degrees  of  heat; 
thus  spongy  platinum  will  produce  this  effect  at  common  temperatures, 
and  charcoal,  or  porcelain  biscuit,  at  about  300^.  It  does  not  seem  very 
clear  to  what  this  power  is  to  be  attributed;  and  we  are  almost  equally 
in  the  dark  regarding  the  phenomena  of  endosmose,  in  which  electricity 
vrottld  appear  to  have  some  share,  the  known  laws  of  capillary  action 
not  being  adequate  to- explain  some  of  the  recently  observed  facts.* 

Many  facts  corresponding  with  those  to  which  we  just  now  alluded 
as  having  been  obtained  with  regard  to  the  electrical  state  of  different 
organs  of  animals,  have  been  remarked  in  vegetables  also.  Thus  it  has 
been  ascertained  that  wires  passed  into  the  pith,  and  applied  to  the  bark« 
indicated  opposite  electrical  states;  and  the  same  is  true  of  the  two  ex- 
tremities of  most  fruits.  Some  of  the  most  interesting  proofs  of  the 
occurrence  of  electric  actions  in  plants  are  derived  from  the  experiments 
of  M.  Becquerel  and  Mr.  Crosse,  on  the  effect  of  currents  of  voltaic 
electricity  of  very  feeble  intensity,  in  producing  the  crystallization  of 
*  Cyclopediaof  AnatoBj,  p«  110. 
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many  substances^  which,  from  their  insolubility,  the  chemist  has  been 
hitherto  unable  to  procure  in  that  form,  but  which  occur  abundantly  in 
vegetables,  such  as  silex,  and  the  carbonate  and  oxalate  of  lime.  Now, 
unless  we  suppose  that  vital  affinity,  or  action,  possesses  this  remarkable 
property  in  common  with  electricity,  a  supposition  which  appears  en- 
tirely gratuitous,  we  cannot  hesitate  to  set  down  the  deposit  of  these 
salts  in  a  crystalline  state  in  the  vegetable  tissues,  to  the  electricity  de- 
veloped by  other  chemical  actions  going  on  in  the  plant.— FF.  B,  Carpen* 

^^'  Ed.  New  PliiL  Jounu 


Stratification  of  Minerals  by  Voltaic  Electricity. 

The  foilowing  experiments  are  stated  by  William  Norris,  in  Sturgeon's 
Annals  of  Electricity,  to  have  been  performed  by  Mr.  John  Leathart  of 
Alston,  Cumberland.  They  are  in  confirmation  of  those  described  by  Ro- 
bert Were  Fox,  Esq.» 

Portions  of  different  rocks  were  reduced  to  a  fine  powder  and  mingled 
together  with  water  into  a  homogeneous  mass,  of  the  consistence  of  soft 
clay,  or  mud.  After  being  subjected  to  the  action  of  a  current  of  electricity 
from  ten  days  to  a  fortnight,  these  compounds  were  separated  into  distinct 
layers  or  strata  of  the  different  rocks  which  had  been  mixed  together;  the 
line  of  division  between  the  strata  being  at  right  angles  to  the  direction  of 
the  current. 

A  variety  of  interesting  phenomena  were  observed  in  the  course  of  these 
experiments.  In  one  case  blue  limestone  was  separated  from  an  equal 
quantity  of  argillaceooB  matter,  with  which  it  had  been  mixed,  and  was 
converted  into  white  marble.  In  another  experiment,  portions  of  carboni- 
ferous (blue  limestone,)  siliceous  (brown  freestone,)  and  argillaceous  (plate 
or  shale)  rocks  were  mixed  together.  The  limestone  was  collected  at  the 
positive,  or  zinc,  end,  the  plate  at  the  negative,  and  in  the  centre  the  free- 
stone formed  a  stratum  having  the  appearance  of  white  quartz.  aid. 


Effects  oJ  the  Lightning  on  the  Melville  Monumenty  struck  on  the  l^h  of 

July,  1837. 

The  following  particulars  are  curious:-— The  door  which  leads  to  the 
oater  plinth  at  the  top  of  the  monument,  immediately  below  the  statue,  fell 
to  the  bottom  the  instant  the  monument  was  struck;  but,  upon  t>eing  in- 
spected about  three-quarters  of  an  hour  afterwards,  there  did  not  appear 
any  of  the  usual  effects  of  the  electric  fluid  upon  the  ironwork  or  otherwise. 
The  key  of  the  door  below,  which  leads  to  the  top  of  the  monument,  was 
obtained,  and  upon  entering  if  no  appearance  of  damage  could  be  discovered. 
On  reaching  the  top  of  the  stair,  however,  it  was  found  that  the  stones  which 
foi-m  the  apex  of  the  central  part  of  the  monument,  upon  which  the  stair 
rests,  and  which  are  perforated  from  the  cupola  to  the  bottom,  on  purpose  to 
admit  the  conductor,  were  dislodged.  The  conductor  was  a  chain,  part  of 
which  was  discovered  still  hanging  at  the  top  of  the  cupola,  immediately 
underneath  the  statue.  The  rest  of  the  chain  was  not  to  be  seen,  but  upon 
descending  to  the  bottom,  and  looking  underneath  the  centre,  upon  which 
the  stair  is  fixed,  the  chain  was  found  in  a  heap,  quite  hot,  and  having  a 
white  calcined  appearance.  It  would  appear,  therefore,  that  the  door  had 
*  Journal  Franklin  Institute,  paga  351,  Vol.  XXL 
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not  been  stnick  bj  the  lightniDg«  but  had  beeo  forced  oot  by  the  concus* 
•ion,  arising  from  the  aperture,  which  leads  down  through  the  centre  of  the 
atair  from  the  top  of  the  monument,  being  too  small  to  admit  the  shocki 
which  circomatance,  cansing  a  momentarj  interruption,  had  had  the  effect  of 
dialodgine  the  stones  at  that  place  for  a  couple  of  jards,  wresting  the  door 
from  the  hinges,  and  breaking  the  chain.  From  all  these  circumstances  it 
would  appear  that  the  conductor  saved  the  monument*-— (Gaiecfoman  JHer* 
«wry.) AichUMi*. 

Mecbanics^  Register. 


Atonithing  fads  relative  to  a  former  Organic  World. 

^<  Dr.  Bocklaod  now  proceeds  to  the  most  important  and  popular  branch 
of  his  subject — to  give  a  description  of  the  most  interesting  fossil  organic 
remains,  and  to  show  that  the  extinct  species  of  plants  and  animals  which 
formerlj  occupied  our  planet,  display,  even  in  their  fragments  and  relics, 
the  Same  marks  of  wisdom  ami  design  which  have  been  universally  recog- 
nized  in  the  existing  species  of  orgaoiT^ed  beings. 

*^  After  giving  some  account  of  the  supposed  cases  of  fossil  human  bones, 
and  establishing  the  remarkable  fact  of  the  Hotal  absence  of  any  vestiges  of 
the  human  species  throughout  the  entire  series  of  geological  formations/* 
our  author  passes  to  the  general  history  of  fossil  organic  remains: — 

«*  'It  is  marvellous  that  mankind  should  have  gone  on  for  so  many  ceo- 
tones  in  ignorance  of  the  fact,  which  is  now  so  fully  demonstrated,  that  do 
small  part  of  the  present  surface  of  the  earth  is  derived  from  the  remains  of 
aniinals  that  constituted  the  population  'bf  ancient  seas.  Many  extensive 
plains  and  massive  mountains,  form,  as  it  were,  the  great  cbarnel- booses  of 
preceding  generations,  in  which  the  petrified  exuvise  of  extinct  races  of 
animals  and  vegetables  are  piled  into  stupendous  monuments  of  the  opera* 
tions  of  life  and  death,  during  almost  immeasurable  periods  of  past  time. 
^*At  the  sight  ot  a  spectacle,^^  says  Cuvier,  «*80  imposing,  so  terrible  as  that 
of  the  wreck  of  animal  Kfe,  forming  almost  the  entire  soil  on  which  we 
tread,  it  is  difficult  to  restrain  the  imagination  from  hazarding  some  conjec- 
tures as  to  the  cause  by  which  such  great  effects  have  been  produced.'' 
The  deeper  we  descend  into  the  strata  of  the  earth,  the  higher  do  we  as- 
cend into  the  archaeological  history  of  past  ages  of  creation.  We  find  suc- 
cessive stages  marked  by  varying  forms  of  animal  and  vegetable  life,  and 
these  generally  differ  more  and  more  widely  from  existing  species  as  we  go 
further  dowhwards  into  the  receptacles  of  the  wreck  of  more  ancient  crea- 
tions. •  »  »  » 

*  Besides  the  more  obvious  remains  of  testacea  and  of  larger  animals, 
minute  examination  discloses,occasiona  I  ly,  prodigious  accumulations  of  micro- 
scopic shells  that  surprise  us  no  less  by  their  abundance  than  their  extreme 
minuteness;  the  mode  in  which  they  are  sometimes  crowded  together  may 
be  estimated  from  the  fact  that  Soldani  collected  from  less  than  an  ounce 
and  a  half  of  stone,  found  in  the  bills  of  Casciana,  In  Tuscany,  10,454  mi- 
croscopic chambered  shells.  •  *  •  Of  several  species  of  these  shells, 
four  or  five  hundred  weigh  but  a  single  grain;  of  one  species  be  calculates 
that  a  thousand  Individuals  would  scarcely  weigh  one  grain.' 

*^  Extraordinary  as  these  phenomena  must  appear,  the  recent  discoveries 
of£brenberg,tnade  since  the  publication  of  Dr.  Buckland's  work,  are  still 
more  marvellous  and  instmctive.  This  eminent  naturalist,  whose  discoveries 
respecting  the  existing  infusorial  animals  we  have  already  noticed,  has  dis* 
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covered  fossil  animalcule$^  or  iafusoruil  organic  remains;  and  not  onlj  has  he 
discovered  their  existence  by  the  microscope,  but  he  has  found  that  they 
form  extensive  strata  of  tripoli,  or  poleschiefer  (polishing  slate,)  atFranzen- 
bad.  In  Bohemia — a  snbstance  supposed  to  have  been  formed  from  sediments 
of  tine  volcanic  ashes  in  quiet  waters.  These  animals  belong  to  the  genus 
Bacillaria,  and  inhabit  siliceous  shells,  the  accumulation  of  which  form  the 
strata  of  polishing  slate.  The  size  of  a  single  individual  of  these  animalcules 
is  about  1.288th  ot  a  line,  or  the  3400th  part  of  an  inch.  In  the  polishing 
slate  from  Bilin,  in  which  there  aeems  no  extraneous  matter,  and  no  vacui- 
ties, a  cubic  line  contains,  iu  round  numbers,  23,000,000  of  these  animals, 
and  a  cubic  inch  41,000,000,000  of  them.  The  weight  of  a  cable  inch  of 
the  tripoli  which  contains  them  is  270  grains.  Hence  there  are  187,000,000 
-of  these  animalcules  in  a  single  grain;  or  the  silicious  coat  of  one  of  these 
snimals  is  the  18,000,000th  part  of  a  grain! 

*^Since  this  strange  discovery  was  made,  Mr.  Ehrenberg  has  detected  the 
same  fossil  animals  in  the  semiopal,  which  is  found  along  with  the  polishing 
slate  in  the  tertiary  strata  of  Bilm,  in  the  chalk  flints,  and  even  in  the  semio- 
pal or  noble  opal  of  the  porphyritic  rocks.  What  a  singular  application  does 
this  fact  exhibit  of  the  remams  of  the  ancient  world!  While  our  habitations 
are  sometimes  built  of  the  solid  aggregate  of  millions  of  microscopic  shells- 
while,  as  we  have  seen,  our  apartments  are  heated  and  lighted  with  the 
wreck  of  mighty  forests  that  covered  the  primeval  valleys*— the  cbaplet  of 
beauty  shines  with  the  very  sepulchres  in  which  millions  of  animals  are  en- 
tombed !     Thus  has    death  become  the  handmaid  and  the  ornament  of 


life. 


Would  that  it  were  also  its  instructor  and  guideP' — Ed,  Review* 

MJn.  Jour. 
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House  Painting, 

A  verj  simple  method  has  lately  been  adopted  to  render  the  sarface  ot 
paint  perfectly  omooth,  and  eradicate  the  brosh  marlis.  It  is  done  by  a 
small  roller  covered  with  a  cloth,  or  felt,  eight  inches  long  and  two  inches  in 
diameter,  worked  in  an  iron  frame  on  pivots,  similar  to  the  common  garden 
roller.  The  flatting  coat  by  this  method  is  made  beautifully  even,  and  looks 
exceedingly  well.     {Aihencsum^  Nov.  4,  1837.)  Arehit  Ma«. 


Harefield  Copper  and  Zinc  Works. 

The  great  novelty  in  these  works  seems  to  be  the  fine  process  of  manu- 
facturing sheet  zinc,  which  the  company  have  been  the  first  (o  bring  to  per- 
fection in  this  country.  The  use  of  plates  of  malleable  zinc  is  now  becom- 
ing very  general;  and  seems,  indeed,  to  be  universally  introduced  in  the 
modern  system  of  building.  It  is  fast  taking  the  place  of  copper  in  many  in- 
stances, and  of  lead  and  tin  in  many  more,  being  so  much  cheaper  and  lighter 
than  the  two  former.  Thus,  copper  is  about  102/.  per  ton:  sheet  zinc  about 
25/.  per  ton.  Lead  is  the  same  price  as  the  zinc,  but  requires  to  be  four 
times  thicker  when  laid  down,  which,  of  course,  makes  it  three-fourths  desLV- 
er.'-^Monthly  Repository.  ibid. 


Meteorological  Observations  for  March j  1838. 
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Praetieal  and  Theoretieal  Meebanles  and  ChMtdstry. 

FOR  THE  JOURNAL  OF  THB  FRANKLIN  INSTITUTB. 

Suggestions  relating  to  a  mode  of  constructing  Steam  Boilers  to  guard 
against  Explosions.     Bj  Erskxmb  Hazard,  C.  E. 

The  numeroas  disasters  which  are  oc- 
i       curring  trom  the  bursting  of  steam  boil- 
^  ers,  render  it  important  that  every  plan 
should  be  suggested  which  has  the  least 
X  chance  of  remedjmg  the  evil.    I  there- 
fore propose  the  following  for  the  consi- 
deration of  the  Institute.     A  is  a  steam 
boiler,  of  which  B  is  the  high  water  line, 


.Q and  C  the  line  below  which  the  water  is 

never  intended  to  sink.     D  isa  pipe  in 
troduced  into  the  bolter,  so  (hat  the  up- 
per  edge  of  the  entrance  into  it  roaj  be 
just  at  the  lowest  water  line,  and  having 
the  valve  E  like  the  common  safet j  valve.    From  this  construction  it  is  evi* 
dent  that  when  steam  forms  in  the  boiler«  a  column  of  water  will  be  forced 
up  into  the  pipe  O,  the  height  of  which,  together  with  the  weight  of  the  valve 
E,  must  be  adjusted  so  as  to  balance  the  highest  pressure  at  which  the  en- 
gine is  intended  to  work.    Should  the  steam  rise  above  this  pressure*  the 
water  will  raise  the  valve  E,  and  escape  into  the  receiver  P  F,  from  which 
it  may  be  conducted  through  the  pipe  G,  to  a  little  water  wheel,  which  will 
ri«g  a  bell  near  the  engineer,  and  thus  give  him  notice  of  the  fact,  when  by 
raising  the  usual  safety  valve  H,  he  may  relieve  the  boiler  by  letting  off  the 
steam.    Should  the  water  sink  too  low  in  the  boiler,  the  steam  will  imme* 
diately  rush  into  the  pipe  D,  and  displace  the  column  of  water  in  tt'^the 
valve  E,  without  this  column  of  water,  will  net  retain  the  steam,  which  will 
then  escape,  and  by  its  noise  give  notice  that  there  is  a  deficiency  of  water 
in  the  boiler.     The  pipe  D  may  be  of  such  large  dimensions  as  to  let  off* 
without  denser  the  whole  steam  from  the  boiler,  and  thus  effectually  pre- 
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Yent  explosions.  Small  pipes^  with  Tilves,  like  D,  may  be  introduced  at  dif- 
ferent heights  in  the  place  of  gauge  cocks.  The  higher  these  pipes  are  car- 
ried, of  course  the  less  weight  will  be  necessary  in  the  vaWes,  as  the  columns 
of  water  in  them  form  a  portion  of  the  counter  balance  to  the  steam. 

In  sea  vessels,  the  boilers  should  be  divided,  bj  wooden  partitions,  into 
small  compartments,  to  prevent  portions  of  the  boiler  being  exposed  dry  to 
the  fire  even  when  there  is  sufficient  water  in  the  boiler,  by  the  vessel  being 
kept  on  an  uneven  keel  by  a  long  wave. 

The  above  principle  is  applicable  to  boilers  for  heating  water  connected 
with  our  water  works,  where  the  pressure  of  the  head  is  constantly  upon 
them.  Suppose  A  to  be  one  of  these  boilers  in  a  situation  where  the  pres- 
sure of  the  water  is  equal  to  30  lbs.,  with  the  pipe  I,  inserted  at  the  highest 
point  of  the  boiler.  If  this  pipe  were  carried  up  about  60  feet,  it  would 
require  no  valve  on  top  to  close  it,  as  ttie  column  of  water  would  balance 
the  pressure;  but  there  are  few  situations  where  it  would  be  convenient  to 
carry  a  pipe  so  high.  Make  the  pipe  20  feet  high,  and  the  column  of  water 
would  equal  10  lbs.,  and  by  adding  a  valve  of  20  lbs.,  you  would  resist  the 
pressure  of  the  water.  But  any  steam  forming  in  the  boiler,  would  displace 
the  column  of  water,  and  leave  only  the  20  lbs.  pressure  in  the  valve  to  re- 
sist the  passage  of  the  steam,  fihich  would  be  urged  forward  by  the  SO  lbs. 
pressure  of  the  water  works,  and  w6uld  continue  to  escape  until  the  col- 
umn of  water  again  rose  to  the  valve  and  equalized  the  pressure. 

June  22d,  1838. 
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Experiments  on  Spontaneous  Evaporation.    By  James  P.  Esrr. 

On  the  2nd  April  1831,  I  hung  up  two  porous  earthen  pots,  which  I  kept 
constantly  filled  with  water,  one  in  the  shade,  and  the  other  in  the  sun. 
The  superficies  of  each  was  thirty  square  inches.  I  supplied  thefio,  from 
day  to  day,  from  two  vials  each  containing  12  ounces  of  water,  avoirdu- 
pois. 
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On  the  Mme  dij,  April  2Dd,  1831,  I  also  plieed  three  tamUert  of 
glass  ID  the  iHo,  ooe  of  them,  in  the  open  air,  kept  filled  with  water,  and  two 
sunk  in  the  ground  op  to  the  rim,  one  of  them  was  kept  filled  with  water, 
the  other  with  wet  earth.  From  the  2nd  of  April  to  the  19th  of  Maj  the 
tumbler  in  the  open  air  had  evaporated  21^  ounces,  and  each  of  those  sunk 
in  the  earth  11  ounces,  avoirdupois.  On  the  12(h  of  June  the  sunk  tum- 
bler with  water  evaporated  21}  ounces,  and  on  the  13th  June,  that  is,  one 
day  longer,  the  tumbler  with  wet  earth  had  evaporated  21  (  ounces  from 
the  2nd  of  April.  The  experiments  with  the  two  sunk  tumblers  were  soon  af- 
ter discontinued  in  consequence  of  an  accident — but  the  tumbler  in  the  open 
air  had  evaporated  21}  ounces  more  on  the  18(h  of  June,  and  21|  ounces 
sore  on  the  24th  of  July.  The  area  of  the  interior  of  the  rim  of  each  of 
these  tumblers  was  13  square  inches. 

It  will  be  seen  from  these  eiperiments,  that  about  2^  times  as  much 
evaporated  from  a  square  inch  of  surface  of  the  porous  pot  in  the  sun  as 
from  the  sunk  tumblers  in  the  sun,  which  can  be  accounted  tor  from  the 
readiness  with  which  the  vapour,  as  soon  as  formed,  would  be  removed  from 
the  surface  of  the  porous  pot;  for  I  have  demonstrated  since,  by  experiment, 
that  if  the  film  of  vapour  is  not  removed  from  the  surface  of  a  humid  body, 
by  the  motion  of  the  air,  evaporation  ceases;  as  air  I  find  is  not  pervious 
to  the  vapour  of  water  to  any  considerable  extent. 

From  these  experiments  it  may  be  calculated  how  much  is  evaporated 
from  a  humid  surface  of  earth  in  a  given  time,  at  the  season  of  the  year  in 
which  the  ex|>eriments  were  made,  and  unless  I  have  made  a  mistake  in  a 
rough  calculation,  the  reader  will  find  that  about  2.70  inches,  in  perpen- 
dicular depth  were  evaporated  from  each  square  inch  of  moist  earth  from 
the  second  of  April  to  the  4th  June,  and  from  2nd  April  to  the  12th  of 
June,  3.04  inches. 

Wishing  to  know  how  much  more  rapidly  evaporation  goes  on  when  the 
▼apour  is  rapidly  removed  from  the  humid  surface,  I  took  two  towels  of 
8000  square  inches  area  each,  or  counting  both  surfaces  16000  square  in- 
ches. I  made  these  towels  wet,  and  bung  one  of  them  up  in  a  close  room  by 
two  of  its  corners;  and  in  the  same  room  I  swung  the  other  towel  about, 
continuing  the  experiment  for  8  minutes,  for  two  successive  experiments. 
Experiment  1st,  evaporation  from  one  at  rest      119  grains. 

•*  **  one  in  motion  1153      *< 

Experiment  2nd.       **  one  at  rest         104      ^' 

«  *•  one  in  motion  1172       •« 

The  temperature  of  the  air  at  the  beginning  of  first  experiment  was  74^ 
and  dew  point  53.5^;  at  the  end  of  2nd  experiment,  temperature  74  and  dew 
point  58.4. 

A  third  experiment  was  made  by  blowing  upon  one  of  the  towels  with 
a  fan,  instead  of  agitating  it  in  my  hands,  and  the  following  is  the  result 
of  the  operation  continued  for  eight  minutes. 

Experiment  3rd,  towel  at  rest,  lost       107  grains. 
-<  towel  fanned     '»         669        ^' 

Temperature  at  beginning  of  experiment  75%  dew  point  58^. 

Temperature  at  the  end  of  experiment  75.6,  dew  point  Gl**. 

(Copied  from  my  original  minutes  this  7th  July,  1838,  Philadelphia.) 
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LIST  OF   AMERICAIT   PATENTS   WHICH   ISSUED   IK   OCTOBER,  1837. 

fFith  Remarks  and  Exemplificaiiom  by  the  Ediiar. 


dl3.  For  an  iiDprovemeDt  in  the  Horse  Power;  Henry  Smith,  Bethel^ 
Miami  count j,  Ohio,  October  6. 

There  is  but  little  of  novelty  in  this  fmwer,  the  only  things  claimed  bein^ 
mere  matters  of  irrangement,  which  may  probably  present  some  advantages. 
The  horse  power  is  to  be  a  portable  one,  having  an  aile  to  receive  wheels 
like  cart  wheels,  and  a  tongue  by  which  it  may  be  drawn  from  place  to 
place.  A  main  horizontal  wheel  is  <o  be  turned  by  means  of  a  lever,  or 
sweep,  which,  by  gearing,  is  to  give  motion  to  a  line  shalt,  under  the  feet  of 
the  horse,  as  in  numerous  other  machines.  The  claims  are  to^*  the  method 
of  hangiae  the  master  wheel  upon  a  spindle  which  runs  in  a  standard,  and 
the  rim  of  the  wheel  supported  by  rollers  benealh;  the  method  of  construct- 
ii^  and  fastening  the  arms  of  the  master  wheel  by  stirrups  which  support 
the  lever  to  draw  by,  and  the  method  ot  constructing  the  movable  trock.*' 

313.  For  a  machine  for  Boring  and  Mortising  Wheel  Hube^  and 
other  articiee;  James  Tompkins,  Conesville,  Schoharie  county,  New 
York,  October  6. 

The  claims  hiade  under  this  patent  are  very  indefinite  in  their  character, 
thf  pnscipd  dependasce  being  upon  the  general  arranaement  and  combina- 
tion of  the  respective  parts,  which  do  not  admit  of  ready  verbal  explanation. 

314.  For  an  improvement  in  the  construction  of  Clamps  used  by 
Shoemakers^  Harness  makers^  and  others,  for  holding  leather;  Rich- 
ard Evans,  Mansfield,  Warren  county.  New  Jersey,  October  6. 

This  clamp  is  represented  in  the  drawing  as  made  to  be  held  between  the 
knees,  in  the  manner  of  those  use4  by  shoemakers,  but  it  may  be  fixed  upon 
a  bench,  in  the  manner  of  the  harness-makers*  clamp,  its  peculiarity  con- 
sists in  the  method  of  holding  the  jaws  together,  the  claims  being  to  ^  the 
modes  described  of  closing,  holding,  and  liberating,  the  clamps  used  by 
shoemakers  and  others,  by  having  a  notched  piece  of  metal,  or  joint  piece, 
fastened  to  one  jaw,  and  sliding  through  the  other,  with  a  sliding  catch  and 
a  thumb  piece,  operating  substantially  in  the  manner  shown." 

315.  For  an  improvement  in  the  Railway  Oven/or  Baking  Breads 
4*0.;  Sewall  Short,  Nantucket,  county  of  Nantucket,  Massachusetts; 
patent  dated  September  6. 

A  brick  oven  is  to  be  constructed,  the  upper  part  of  which  is  a  semicyl- 
indrical  arch,  within  which  there  is  a  sheet  iron  oven,  adapted  to  the  arch, 
and  having  a  flat  bottom;  this  iron  oven  stands  about  three  inches,  on  its 
top  and  sides,  from  the  brick  arch,  the  space  forming  a  flue  for  the  passage 
of  flame  and  smoke;  below  the  iron  oven  is^a  space  also  for  the  flame  and 
heat  passing  from  the  grate  containing  the  fuel,  and  thence  under,  and 
then  around,  the  oven.  The  fuel  is  contained  in  a  cylindrical  grate,  com- 
posed of  iron  bars,  which  is  received  in  a  recess  in  the  brick  work  near  the 
lower  side  of  the  oven,  which  recess  opens  into  the  space  under  the  iron 
oven.    The  flame  and  smoke  from  the  grate  pass  under  the  iron  oven,  then 


Digitized  byVjOOQlC 


American  Paienis  for  October^  with  Remarks.  77 

up  its  far  stde^over  the  arch  and  dowD  its  near  8ide«  whence  it  escapes  into 
a  smoke  pipe  situated  a  little  above  the  cjlindrical  grate;  the  cjlindrical 
grate  is  made  to  revolve  on  axes  at  its  ends. 

The  ends  of  the  iron  oven  are  closed,  but  there  is  a  longitudinal  opening 
in  each,  near  the  bottom,  and  nearly  as  wide  as  the  oven;  and  through  these 
openings  the  articles  to  be  baked  are  passed  into,  and  removed  from,  the 
oven.  For  this  purpose  a  flat  wire  grating,  mounted  on  a  fiat  car,  adapted 
to  the  openings,  has  the  articles  to  be  baked  placed  upon  it,  and  is  then  run 
into  the  oven,  there  being  at  each  end  a  frame,  constitutinic  a  railway,  upon 
which  the  wire  grating,  or  flat  car/is  run  in  at  one  end,  and  out  at  the  other, 
one  car  being  removed,  and  another  run  in,  as  the  baking  is  completed. 

The  claims  made  are  to  *'  the  combination  of  the  revolving  grate^  and  the 
arrangement  of  the  flues,  with  an  oven  constructed  substantially  as  above 
described;  and  the  combination  of  the  railway  and  carriages  with  the  ovens, 
as  above  described/' 


316.  For  an  improvement  in  the  pa//ey,  or  Cooking  Siove^  /or 
Ships  of  fFar,  ^"c;  James  Barron,  Commodore  U.  S.  Navy,  city  of 
Philadelphia,  October  6. 

The  claims  made  are  to  *^the  manner  of  arranging  the  boilers  in  a  ship's 
galley,  or  cooking  stove,  so  that  one  of  their  sides  shall  be  directly  exposed 
to  the  action  of  the  fire,  as  described.  Also  the  placing;  of  side  ovens  for 
baking,  which  receive  their  heat  from  the  outer  plates  of  the  galley,  as  set 
forth.  Likewise  the  movable  grate  to  enable  me  to  substitute  wood  for 
coal.  Likewise  the  employment  of  a  drawer,  or  drawers,  in  the  manner  and 
for  the  purpose  explained;  and  also  the  construction  and  application  of  the 
canopy." 


317.  For  improvements  in  the  Hemp  and  Flax  Dressing'  Machine; 
William  and  Robert  Brittain,  Lambertsville,  Hunterdon  county,  New 
Jersey,  October  1'^. 

This  machine  consists  mainly  of  several  successive  pairs  of  rollers,  placed 
one  above  the  other,  across  a  horizontal  frame;  these  rollers  have  plates  of 
iron  along  them,  at  suitable  distances,  formed  into  teeth,  and  are  geared  at 
their  ends  in  such  a  way  that  the  respective  rows  of  teeth  shall  present 
themselves  in  the  middle  of  the  spaces  of  the  corresponding  rollers.  The 
upper  are  borne  down  upon  the  lower  rollers  by  adjustable  springs.  At  the 
delivering  end  of  the  series  of  rollers  one  or  two  of  the  upper  ones  receive  a 
quicker  motion  than  the  others,  and  those  below  them  are  to  be  simple 
rollers,  without  teeth,  the  object  of  which  is  to  loosen  and  discharge  the 
shives  the  more  effectually  from  the  hemp  or  flax. 

'^  We  do  not  claim  the  general  arrangement  of  the  rollers,  or  the  inser- 
tion of  metallic  plates  along  them,  these  naving  been  before  used;  but  what 
we  do  claim  as  our  invention  in  the  above  described  machine,  is  the  em- 
ployment of  one  or  more  smooth  rollers,  the  antagonists  of  which  are  fur- 
nished with  metallic  plates,  and  are  so  geared  as  to  run  with  a  different 
rate  of  speed,  so  that  the  material  between  them  may  be  operated  upon  by 
a  rubbing  motion,  as  herein  set  forth.  We  also  claim  the  use  and  applica- 
tion of  the  spring  bars,  for  the  uses  and  purposes  herein  set  forth,  and  m  the 
manner  described." 
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918.  For  a  Pre^  for  Tobacco^  and  other  euBstanees^  James  H. 
Washmgton,  Baltimore,  October  12. 

The  patentee  says  that  the  principle  of  his  press  *'  consists  in  the  use  of 
t  right  and  left  screw  on  one  shaft,  or  stem,  in  comtnnation  with  a  cross 
head  and  piston  peculiarly  connected,  by  which  two  or  more  compressions 
are  produced  at  one  operation,  and  at  each  end  of  the  machine,  by  the  at* 
ternate  action  and  reaction  of  the  screw,  or  by  a  rererse  action  of  the  dri- 
ving power.'*  The  claim  made  is  to  the  peculiar  toanner  of  connecting  the 
cross  heads  and  pistons;  that  is  to  say,  the  mode  of  connecting  the  cross 
head  to  the  piston,  by  which  the  piston  can  press  on  both  sides;  the  cross 
heads  being  connected  to  the  shanks  of  the  pistons  on  the  outside  of  the 
moulds,  substantially  as  described." 

It  is  not  pretended  that  a  right  and  left  handed  screw  upon  opposite  ends 
of  the  same  shaft,  applied  to  a  press,  is  new;  but  it  is  the  adaptation  of  the 
press  to  its  intended  purpose  of  pressing  tobacco,  principally,  which  appears 
to  be  considered  as  constituting  the  claim.  The  screw  is  placed  within 
a  frame  so  as  to  operate  horizontally,  and  by  turning  it  the  lumps  atone  end 
are  pressed,  while  those  at  the  other  are  relieved  and  renewed, 

319.  For  improuements  in  the  Machine  Jor  Mtaewring  Fluids; 
James  Bogardus,  City  of  New  York,  October  12. 

The  main  object  of  this  apparatus  is  its  application  as  a  gas  meter, 
but  its  employment  for  the  measuring  of  liquids  is  also  contemplated,  ita 
construction  is  made  known  by  the  aid  of  fourteen  drawings;  and  without 
them,  the  claims  would  not  afford  any  correct  idea  of  the  nature  of  the  in- 
strvment. 


320.  For  improvements  in  the  method  of  Jiscending  and  Descend- 
ing Inclined  Planes  on  Railroads;  Elisha  F.  Aldrick^  city  of  New 
York,  October  12. 

We  cannot  discover  any  thing  in  the  construction  of  the  proposed  appa- 
ratus, which  will  redeem  it  from  the  defects  found  in  analogous  contrivances 
which  have  preceded  it.  The  claims  made  are  to  ^*  the  peculiar  and  various 
modes  of  constructing  the  raised  rails,  and  wheels  to  lit  the  same.  Also 
the  method,  or  methods,  of  keeping  the  water  level  in  the  boilers  of  the  lo^ 
comotive.  Likewise  the  mode  of  working  the  brakes,  and  the  placing  the 
cranks  or  connexions  between  the  large  and  small  wheels  and  the  bearings^ 
outside  of  the  small  wheels." 

The  main  feature  of  the  machine  is  old,  and  it  is  only  to  those  peculiari- 
ties of  arrangement  made  by  the  patentee,  that  any  valid  claim  can  eiist. 
To  ascend  and  descend  inclined  planes,  rack  rails  are  to  be  elevated  on 
each  side  of  the  track^and  upon  these,  cogwheels,  or  pinions,  upon  the 
wheel  axles,  either  inside  or  outside  of  their  bearings,  are  to  run,  the  rack 
rails  being  elevated,  not  only  to  raise  the  driving  wheels  from  the  track, 
but  to  a  sufficient  height  to  keep  the  water  in  the  boilers  level,  the  small 
wheels  still  acting  upon  the  main  track.  The  plan  of  drawing  the  brakes 
against  the  wheels  to  check  the  motion,  Is,  to  force  upon  a  lever  which  is 
affixed  to  a  shaft,  having  a  chain,  or  chains,  attached  to  it,  which  draw  up 
on  the  brakes  when  the  shaft  is  turned. 

The  sustaining  the  load  upon  a  rack  rail,  upon  which  pinions  rest,  naj 
appear  feasible  to  the  inexperienced,  but  a  little  reflection  will  show  to  any 
one  practically  acquainted  with  mechanics,  that  the  enormous  friction  upon 
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cogs  thus  loaded,  and  bottomiBg,  woald  suffice  to  condemn  the  plan,  were 
there  no  other  objections  to  it.  The  mode  proposed  of  causing  the  locomo^* 
tive  to  take  its  place  on  the  rack  rail,  as  well  as  the  other  devices  pointed 
out,  do  not  bespeak  the  hand  of  an  experienced  engineer,  and  we  are  ap- 
prehensive that  the  proposed  improvements  will  be  found  to  be  much  more 
imaginary  than  real. 

321.  For  improvements  in  the  Machine  for  Cleaning  Wool  from 
Burs  and  other  foreign  substances;  Josiah  Walcott,  Jr.,  and  Charles 
W.  Brown,  Roxbury,  Norfolk  county,  Massachusetts,  October  13. 

The  wool,  with  the  burs  in  it,  is  to  be  fed  by  means  of  a  feeding  apron 
on  to  a  card  cylinder,  like  those  used  in  the  ordinary  carciing  machine;  when 
distributed  upon  this  cylinder,  as  It  passes  down  in  its  revolution,  it  en- 
counters another  cylinder,  called  a  fly,  from  its  rapid  motion,  and  which  is 
to  clear  out  the  burs  from  the  wool.  This  fly  cylinder  has  metallic  plates 
about  an  inch  wide,  extending;  from  end  to  end,  ^t  right  angles  to,  or  ra- 
dially with,  the  cylinder.  The  outer  edges  of  these  plates  are  toothed, 
somewhat  in  the  manner  of  a  saw,  the  teeth  coming  nearly  into  contact 
wifh  those  of  the  card  cylinders.  The  patentees  say  that  *^  the  fly  in  its 
rapid  revolution  in  a  contrary  direction,  strikes  the  wool  with  the  comb 
plates,  and  knocks  or  combs  the  burs  and  other  dirty  substances  entirely 
from  it;  and  by  this  operation,  it  is  roost  thoroughly  cleansed  without  re- 
ceiving the  least  damage  in  its  fibrte,  or  otherwise,  nor  do  the  cards  receive 
any  injury."  ^*What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  fly  or  picking  cylinder,  with  the 
porcupine  or  card  cylinder,  as  above  described.'* 

322.  For  Removing  the  Bitteringsfrom  Salt  Boilers;  David  Dear, 
Salina,  Onondago  county,  New  York,  October  18.    (See  Specification.) 

323.  For  an  improvement  in  the  Cooking  Stove;  Elijah  Skinner, 
Sandwich,  StrafTord  county,  New  Hampshire,  October  18. 

The4manner  of  conducting  the  flues,  and  of  connecting  this  stove  with  a 
brick  hearth  and  fire  place,  constitute  the  principal  points  claimed.  It  does 
not,  however,  appear  to  possess  any  novel  feature  worthy  of  special  notice, 
and  we  therefore  leave  it  to  take  its  proper  standing  in  the  stove  family, 
according  to  its  disposition  and  qualities,  as  these  may  be  developed  by  ex- 
perience. 


324.  For  Constructing  and  Fastening  the  Iron  Rails  on  the  Tim- 
ber of  Railways;  Peter  Henry  Dreyer,city  of  New  York,  October  18. 

The  iron  rail  plate  is  to  be  made  with  a  dovetail  V^ 
groove  on  the  under  side,  running  its  whole  length,  its  7 
cross  section  being  as  in  the  margin.  These  rails  arc  to  ^X^ 
Jay  upon  string  pieces,  to  which  they  are  to  be  fastened  [  ^  7 
by  iron  bolts  passing  through  the  string  pieces,  beneath 
which  they  are  to  be  key-wedded.  The  head  of  the  bolt  is  dovetailed,  to 
fit  the  grooTe,  but  by  turning  it  one  quarter  round,  the  rail  may  be  lifted, 
the  flat  side  of  the  bolt  clearing  it  of  the  groove.  At  their  ends  the  rails 
are  held  by  resting  on  plates  secured  to  string  pieces,  and  having  dovetail 
projections  upon  them  which  pass  into  the  ends  of  the  rails*  The  claim  is 
to  ^  the  dovetail  grooved  rails^  dovetailed  bolts  and  plates,  and  grooved 
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wedge  plates,  applied  to  the  construction  of  railways;  bj  which  means,  and 
the  wedge  kej,  the  iron  doTetail  grooved  rail  is  perfectlj  and  most  sab- 
stantiallj  secured  on  the  string  piece,  or  timber,  or  the  railroad.'* 

325.  For  improved  Fire  •Apparatus  for  Cookings  and  Warming 
•Apartments'^  Daniel  Stephens,  Kirtland,  Geauga  county,  Ohio,  Octo- 
ber 18. 

In  this  apparatus  the  fire  is  to  be  made  in  the  middle  of  the  room,  in  a 
fire  place,  over  which  there  is  an  inverted  funnel  attached  to  a  stove  pipe, 
and  suspended  from  the  ceiling,  the  pipe  leading  to  a  chimney.  There  are 
several  peculiar  contrivances  which  are  made  the  subjects  of  claim,  but 
which  it  is  not  worth  while  to  describe,  as  they  are  adapted  to  this  appara- 
tus particularly,  and  will  share  its  fate,  of  which  we  are  apprehensive  that 
longevity  will  not  form  any  part. 


326.  For  improvements  in  Gun  Carric^esfor  Ships  of  War;  John 
Bubier,  Marblehead,  Massachusetts,  October  20. 

<^  The  nature  of  my  invention  consists  in  providing  the  gun  carriages  with 
a  centre  slide  and  train  wheel.  The  former  for  keeping]  the  gun  always  in 
a  line  with  the  port,  and  giving  more  precision  to  the  range  ot  the  shot  by  a 
steady  and  tfnifnrm  recoil  of  the  piece;  and  the  latter  to  facilitate  the  move- 
ment, or  training,  of  the  gun  upon  the  object.'* 

The  carriage  is  made,  generally,  in  the  usual  manner,  but  it  has  grooved 
cleats  fixed  on  the  insides  of  each  of  its  cheeky,  resting  on  the  forward  and 
after  axles,  which  grooves  receive  a  slide  that  is  tongued  to  fit  them  ex- 
actly. The  slide  has  at  lt«  forward  end,  eye  plates  to  receive  a  fighting 
bolt",  which  confines  it,  by  a  start,  to  the  ship's  sides;  the  start  being  placed 
in  the  quick  work  exactly  in  the  centre  of  the  port,  and  on  «  level  with  the 
slide,  allowing  it  to  play  back  and  forth  between  the  transum  and  the  axles. 
The  gun  thas  connected,  never  interferes  with  the  port  frame,  but  must 
always  come  out  in  the  centre  of  the  port.  The  train  wheel,  with  its  verti- 
cal shaft  and  screw,  is  placed  at  the  rear  of  the  gun  carriage,  the  train  wheel 
standing  at  right  angles  with  the  direction  of  the  gun;  the  shatt  and  screw 
„al lowing  the  hind  wheels,  or  trucks,  to  be  raised  from  the  deck,  so  that  the 
weight  may  rest  on  the  train  wheel,  and  the  gun  be  moved  and  trained  at 
pleasure,  without  the  use  of  crows,  or  handspikes,  articles  so  destructive  to 
the  wood  work  of  the  vessel. 

'<  What  I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent, 
is^the  addition  of  the  centre  slide,  and  train  wheel,  to  the  gun  carriages  now 
in  use  on  board  of  ships  of  war." 

To  nautical  men  it  belongs  to  give  a  valid  opinion  of  an  invention  like 
that  above  described,  and  possibly  those  who  are  competent  to  decide  the 
question  may  urge  some  fatal  objection  to  the  plan.  Of  nautical  matters 
we  know  nothing  practically,  and  have  not  a  right,  therefore,  to  express 
with  any  confidence,  tlie  very  favourable  opinion  which  we  entertain  of 
Lieutenant  Bubier's  invention. 


327.  For  an  improved  Door  Spring  for  shutting  Doors  and  Oates; 
Ithiel  S.  Richardson,  city  of  Boston,  Massachusetts,  October  20. 

On  the  door  frame,  above  the  door,  and  towards  its  back  edge,  is  affixed 
a  frame  which  supports  two  wheels,  or  pulleys,  grooved  on  their  edges,  and 
turning  horizontally  upon  centre  pins.  A  stud,  or  arm,  is  fixed  on  the  door, 
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»od  projects  above  it,  having  a  chain  attached  to  it,  the  other  end  of  which 
is  fastened  to  the  hindmost  of  the  two  pullejs,  so  that  when  the  door  is 
opened  the  chain  will  draw  upon  the  pulley  and  cause  it  to  turn;  an  eicen- 
tric,  or  cam,  is  fixed  on  the  axis  of  this  pullej,  and  has  attached  to  it  one 
end  of  a  second  chain,  the  other  end  being  fastened  to  a  spiral  spring  bj 
which  it  is  drawn  to  it;  the  second  pulley  serves,  bj  means  of  its  groove, 
to  conduct  the  chain  from  the  cam  to  the  spring.  The  claim  is  to  ''  the 
application  of  a  cam,  or  eccentric  wheel,  to  a  spring  for  shutting  doors  and 
gates,  in  the  manner  described,  bj  which  the  power  of  the  spring  acting  on 
the  door,  is  decreased  as  the  dour  opens;  and  which  allows  the  spring  to 
act  with  the  greatest  force  when  the  door  is  nearest  shut." 


328.  For  an  improved  mode  of  Attaching  Glass  Knobs  to  Meiallie 
Sockets;  Enoch  and  6.  W.  RobiDSOQ,  city  of  Boston,  MassachusettSy 
October  20. 

The  glass  knobs  fur  door  handles,  or  other  purposes,  are  to  have  necka 
which  will  iit  into  the  metal  socket  to  which  they  are  to  be  attached. 
Around  the  neck  is  to  be  formed  a  hollow,  or  groove,  to  receive  a  portion  of 
the  melted  metal  by  which  the  two  are  to  be  attached  together.  The  neck 
and  socket  are  to  fit  closely  where  they  come  together,  but  towards  the 
lower  part  of  the  socket  it  must  be  enlarged  to  receive  the  metal  which  is  to 
be  poured  in;  a  hole  is  to  be  drilled  through  the  socket,  opposite  the  groove 
in  the  knob.  When  thus  prepared,  the  two  are  to  be  heated  so  as  to  adapt 
them  to  the  receiving  of  the  metal  without  danger  to  the  glass;  tin,  or  other 
fused  metal,  is  then  to  be  poared  in  at  the  hole  drilled  for  that  parpoae.  The 
claim  is  to  **the  fastening  of  the  metal  socket  and  the  glass  knobs,  by  means 
of  melted  netal  introduced  between  them;  and  the  adaptation  of  the  forms 
of  the  knobs  and  sockets  to  effect  that  purpose,  in  any  Banner  similar  ia 
principle  to  that  deacribed.'' 

329.  For  improvements  in  the  mode  of  Measuring^  Draughtingy 
and  Cutiing  Oarments;  Wm.  W.  Allen,  city  of  Philadelphia,  Octo- 
ber 23. 

The  patentee  makes  eight  distinct  claims  to  his  improved  apparatus  and 
mode  of  procedure.  A  rod,  or  standard,  about  six  feet  high,  is  to  be  erected 
upon  a  suitable  platform,  and  upon  this  standard  there  are  to  be  various 
vertical  and  horizontal  slides,  some  of  which  are  furnished  with  measuring 
tapes.  This  instrument  operates  in^part  like  that  described  in  our  last  num- 
ber, p.  43,  for  measuring  for  pantaroons  only,  but  this  is  applied  to  the  dif- 
ficult art  of  cutting  coats;  of  its  merits  we  ^ve  no  opinion,  the  subject 
being  one  in  which  we  might  manifest  much  ignorance  certainly  and  but 
little  knowledge. 

330.  For  a  Brick  Mould;  Benjamin  N.  Brown,  city  of  Alexandria, 
D.  C,  October  23. 

This  mould  is  particularly  adapted  to  be  used  with  the  machine  for  mak- 
ing bricks  from  dry  clay,  patented  by  Nathan  Sawyer,  on  the  18th  of  April, 
18S5.  The  general  form  of  the  mould  is  the  same  with  that  described  in 
the  notice  of  Mr.  Sawyer's  patent,  having  the  upper  edges  hollowed  in  the 
manner,  and  with  the  view,  there  set  forth.  Id  the  present  instance  the 
mould  is  made  double,  consisting  of  one  metallic  box  sliding  within  another, 
the  object  of  which  is  to  caise  the  clay  to  be  condensed  sufficiently  in  tho 
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middle  of  thebrick,  bj  lessening  the  friction  against  the  sides  of  the  moulds; 
how  this  constroction  effects  the-  purpose  intended,  maj  be  more  readiljr 
imagined  than  explained.     The  claim  is  to  the  double  mould  as  described. 

331 .  For  improvements  in  the  Double  •dating  Farce  Pump;  Dud- 
ley L.  Farnam,  city  of  New  York,  October  23. 

Claim.  ^*What  I  claim  as  constituting  my  invention,  are  the  combina- 
tion and  employment  of  two  double  acting  cylinders  in  fire  engines,  ship's 
pumps,  and  others,  where  the  raising  and  forcing  of  a  large  quantity  is  de- 
sired; the  apparatus  being  arranged  and  constructed  substantially  in  the 
way  set  forth,  and  combined  with  the  valve  seat  plates,  with  their  ralves 
attached,  as  described,  above  and  below  the  water  chamber;  whether  the 
two  cylinders,  or  only  one  be  employed;  and  this  mode  of  affixing  the  valve 
seats  I  claim,  whether  the  said  cylinders  be  double  or  single  acting." 

The  valve  seats  are  attached  to  the  box,  or  chamber,  on  which  the  cylin- 
ders rest,  by  means  of  screw  bolts,  the  removal  of  which  liberates  the  valve 
plates,  and  gives  immediate  access  to  the  valves  for  any  purpose  for  which 
it  may  be  required.  The  cylinders,  it  will  be  seen  by  the  foregoing  claim, 
are  to  be  double  acting,  operating  like  the  double  acting  steam  engine,  or 
rather  like  other  double  acting  pumps,  which  are  well  known,  but  not  pre- 
viously used,  it  is  believed,  as  connected  or  combined  in  the  present  appa- 
ratus. 


332.  For  an  improved  Composition  of  Matter  to  be  used  as  Paint 
for  Houses;  William  Cox,  Dayton,  Montgomery  county,  Ohio,  Oc- 
tober 23. 

This  composition  of  matter  is  no  doubt  new,  and  it  is  about  as  heteroge- 
nous as  could  well  have  been  desired;  it  is  intended,  it  seems,  to  be  used 
principally  in  painting  brick  houses;  the  following  is  the  recipe: 

For  33  gallons  of  pamt,  take  one  bushel  of  unslaked  lime,  one  and  a  half  gal- 
lons strong  vinegar,  five  pounds  of  alum,  two  pounds  of  pearlash,  five  quarts 
of  common  salt,  half  a  pound  of  salt  petre,  half  a  pound  of  borax;  mix 
them  in  twenty-six  gallons  of  hot  water,  and  when  dissolved  it  is  ready  for 
use.  It  is  to  be  made  of  any  desired  colour  by  the  addition  of  red  lead, 
Spanish  brown,  yellow  ochre,  or  other  pigment.  The  claim  is  to  the  com- 
bination of  the  above  ingredients. 

333.  For  a  Machine  for  making  Bricks;  Gaylord  D.  Harper, 
Franklinville,  Catteragus  county,  New  York,  October  23. 

The  claims  made  are  to  the  combination  and  arrangement  of  the  machine; 
to  certain  channels  for  conveying  water  to  moisten  the  clay,  and  keep  the 
bars  wet;  and  to  valves  and  apertures  in  the  pistons.  The  issuing  of  the 
patent  shows  that  the  description  of  it  was  understood  in  the  office  when 
examined;  it,  however,  is  obscure,  and  the  drawings  not  of  a  kind  to  lend 
the  desired  aid;  we  are  not  disposed  to  study  the  thing,  as  it  would  require 
more  attention  than  it  appears  to  merit,  as  it  is  not  of  very  general  interest. 


334.  For  an  improvement  in  the  Clasp  and  Lock  for  Mail  Bags; 
Henry  C.  Jones,  Newark,  New  Jersey,  October  23. 

The  claims  are  to  the  particular  construction  of  a  bolt  for  securing  the 
clasp,  in  its  combination  therewith;  to  the  arrangement  of  the  springs,  and 
spring  guard;  and  to  certain  cams  for  raising  the  spring  guard  and  throwing 
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back  the  bolt,  as  combined  ti^ther.  There  appears  to  be  too  much  com- 
plexity in  the  thing,  and  too  much  liabilitj  to  derangement  to  render  it 
suitable  for  mail  bags;  nor  does  it  present  any  thing  special,  and  worthy  of 
partkolar  notice. 

835.  For  an  improved  Manujaeture  of  Colouring  Matter;  Henry 
Stephens,  of  St.  Mary  La  Bonn^,  London,  Great  Britain,  October  2d. 

This  colouring  matter  consists  principally  of  a  solution  of  Prussian  blue, 
and  is  extensively  employed  in  the  preparation  of  Stephens'  blue  writing 
ink.  Since  the  cJate  of  the  foregoing  patent,  it  has  been  surrendered  under 
an  amended  specification,  a  copy  of  which  we  intend  to  furnish  in  the  next 
number  of  this  journal. 

336.  For  an  ioriprovement  in  the  Circular  Railway  and  Car;  James 
Rowe,  Triana,  Madison  county,  Alabama,  October  28. 

The  patentee  says  that  he  has  invented  '*  a  new  and  useful  circular  rail- 
way and  car  for  transporting  passengers,  burdens,  and  for  all  other  useful 
purposes  to  which  said  improvement  may  be  applied." 

To  judge  of  the  contents  of  a  book  by  the  title  is  no  easy  thinsr,  and  we 
believe  that  the  same  might  be  predicated  of  the  patent  before  us.  We  are  too 
much  habituated,  when  about  to  travel  in  cars  upon  railways,  to  think  of  how 
great  will  be  the  distance  to  which  we  shall,  in  a  few  hours,  be  removed  from 
the  point  of  departure,  to  associate  the  ssme  mode  of  conveyance  with  the 
idea  uf  a  roillhorse  journey,  round  and  round  upon  the  same  little  circle; 
yet  such  is  to  be  the  progress  in  the  present  instance.  This  improved  mode  of 
conveying  persons  and  things,  is  the  old  fashioned  round-about  adapted  to 
run  upon  a  circular  rail  of  some  eight  or  ten  feet  radius.  The  car  is  a  circular 
platform,  upon  which  seats  are  firmly  fastened;  which  car,  with  those  who 
have  taken  their  seats  upon  it.  may  be  whirled  round  at  a  rapid  rate,  by 
the  aid  of  wheels  and  bands,  or  other  similar  mechanical  appliances.  These 
circulating  vehicles  are  ^  designed  for  the  exercise  and  pleasure  grounds  of 
cities,  towns,  villages,  and  all  places  of  public  resort."  The  great  advan- 
tages of  this  mode  of  conveyance  are  distinctly  set  forth,  under  the  follow- 
ing  items.  ^^Fiut.  The  car  is  continuous  round  the  whole  circle,  firmly 
united  in  all  its  parts,  and  driven  from  two  opposite  points,  thus  forming  a 
balance  of  motion.  Second*  Accidents  are  prevented,  from  the  impossi- 
bility of  the  car  running  off  the  track.  Third.  The  car  being  driven  by  a 
chain  or  belt,  consequently  employs  local,  instead  of  locomotive  power. 
Fourth.  The  car  being  continuous  in  a  circle,  will  accommodate  seats  all 
around,  and  afford  convenience  for  a  great  number  of  passengers  to  exer* 
cise  and  ride  at  the  same  time."  The  claims  made  include  the  means  by 
which  all  these  magnificent  improvements  are  carried  into  effect. 


337.  For  improvements  in  the  Force  and  Suction  Pump;  Abraham 
Kasslar,  Canajoharie,  Montgomery  county,  Mew  York,  October  28. 

This  is  a  pump  with  two  cylinders,  the  pistons  being  worked  by  the  same 
lever.  We  cannot  find  a  single  thing  about  it  which  can  justly  be  denomi- 
nated an  improvement,  the  only  novelty  being  in  the  particular  manner  ot 
putting  certain  parts  together,  which,  however,  does  not  offer  any  thing 
worthy  of  imitation,  and,  of  course  not  worth  describing.  It  presents  one 
of  those  cases  in  which  a  patent  is  granted  upon  a  doubt  of  the  propriety  of 
retnsing  it. 
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338.  For  an  ifliproTement  in  Book  Binding-;  WiHiain  Hancodt, 
city  of  London,  Kingdom  of  Great  Britain,  October  28.  (See  Specifi- 
cation.) 


389.  For  a  Worm  Destroying  Medicine;  John  J.  Oeiiig,  Wajnes- 
boroughy  Franklin  countj,  Pennsjlvania,  October  28. 

'^  Preparatioo  of  the  compouod  sufficieot  to  fill  an  ounce  phial :^-Oil  of 
taosey,  two  drops;  tincture  of  foxglove,  twelve  drops;  oil  of  anise-  seed, 
ten  drops;  oil  of  worm  seed,  one  scruple;  compound  tincture  of  male  feru« 
fifteen  drops;  castor  oil,  one  ounce.  The  above  articles  to  be  well  com- 
pounded together." 

'^A  teaspoonful  of  this  medicine  must  be  given  to  a  child  every  two  hours, 
till  it  operates;  to  an  adult,  a  phial  morning  and  evening."  The  claim  is 
to  **  the  before  described  compound." 


340.  For  Tonic  and  Aperient  Alterative  Pilh;  John  J.  Odiig, 
Waynesborough,  Franklin  county,  Pennsylvania,  October  28. 

^^The  following  is  the  compound  for  one  hundred  and  fifty  pills:— Crab 
apple  root  bark,  one  drachm  and  a  half;  rhubarb,  two  drachms;  extract  of 
borehound,  twenty  grains;  sat.  soda,  two  scruples;  and  castile  soap  suft* 
cient  to  make  the  above  into  a  mass  for  pills.'*  The  claim  is  to  'Hhe  above 
described  compound  medicine." 

There  are  few  questions  of  greater  difiiculty  before  the  patent  office  than 
those  arising  upon  applications  tor  patents  for  medicines.  Many  are  re* 
fused  upon  the  ground  that  they  ofl*er  nothing  really  new,  and  we  are  of 
opinion  that  the  foregoing  might  fairly  have  been  denied  upon  this  ground; 
but  the  office  has  not  the  power  to  refuse,  or  to  grant  a  patent  at  the  discre- 
tion of  the  Commissioner;  the  law  prescrit>e8  the  principles  upon  which  he  is 
to  act,  aud  it  is  his  duty  to  construe  it  in  a  manner  the  most  favourable  to 
the  applicant;  it  becomes  his  duty  to  grant  a  patent,  in  all  doubtful  cases, 
and  to  leave  the  question  of  its  validity  to  the  courts  of  law.  We  are  of 
opinion  that  a  legal  provision  excluding  medicines  from  the  list  of  patentat>le 
articles,  would  be  a  blessing  to  the  community.  Such  patents  are  not  ob* 
tained  by  the  regular  scientific  practitioner;  he,  should  his  experience  point 
out  the  superior  efficacy  of  any  particular  formula,  publishes  it  in  the  jour- 
nals devoted  to  his  art,  for  the  information  of  his  practicing  brethren,  and 
the  advantage  of  suffering  humanity.  We  do  not  intend  to  stigmatize  every 
one  who  obtains  a  patent  for  a  medicine,  by  applying  to  him  the  title  of 
quack;  there  may  be  cases  in  which  this  would  not  be  just,  but  such  cases 
are  few  and  far  between. 


341.  For  an  improved  Steam  Vessel  for  Cooking;  John  Morris, 
Derby,  New  Haven  county,  Connecticut,  October  28. 

The  patentee  says  that  his  ^^  invention  consists  in  forming  a  steam  cham« 
ber  with  a  double  case,  so  as  to  admit  a  column  of  air  between  them;  and 
in  placing  the  food  to  be  cooked  within  the  Inner  chamber  which  receives 
the  steam  direct  Irom  the  boiling  water;  and  being  surrounded  with  a 
column  of  hot  air,  the  steam  is  prevented  from  condensing;  and  by  arming 
this  chamber  with  a  safety  valve,  of  peculiar  and  simple  construction,  all 
danger  of  explosion  is  prevented."  The  apparatus  is  clearly  described  and 
represented,  and  the  claim  made  is  to  *^  the  manner  of  constructing  the  ma- 
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ckine,  or  vessel,  for  cooking  bj  steam,  and  the  several  parts  thereof  com- 
bined as  specified  and  described." 

342.  For  an  improvement  in  the  mode  of  Constructing  Hubs  for 
the  Wheels  of  Carriages;  Howard  Delano,  Skaneateles,  Onondaga 
county.  New  York,  October  28. 

This  hub  is  to  be  of  cast  iron,  in  one  piece,  having  suitable  sockets,  or 
mortices,  cast  in  it,  to  receive  the  spokes  of  the  wheel.  To  admit  the 
axle  it  is  to  be  bored  in  from  its  inner  towards  its  front  end,  but  leaving 
the  metal  solid  in  front;  as  the  round  part  of  the  axle  is  to  enter  the  hub  at  its 
inner  end,  and  is  to  be  confined  in  plsce  bj  a  screw  cap^  and  its  appendages. 
A  screw  is  cut  on  the  inner  end  of  the  hub,  to  receive  the  screw  cap;  and 
a  groove  is  turned  in  the  axle,  just  back  of  the  hub,  to  receive  a  divided  me- 
tallic washer  against  which  the  screw  cap,  when  secured  onto  the  hub,  is  to 
bear.  There  is  a  leather  washer  also,  inserted  with  the  metallic  one,  to 
prevent  the  oil  from  escaping  which  is  to  lubricate  the  hub;  between  this 
and  the  axle  there  is  a  chamber,  or  space,  to  hold  a  portion  of  oil,  which  Is 
supplied  to  the  chamber  through  a  hole  drilled  into  it  for  that  purpose, 
which  hole  is  furnished  with  a  screw  plug,  or  stopper. 

**I  claim  as  my  invention,  the  mode  or  means  bj  which  cast  iron  hubs, 
and  the  wheels  of  carriages  are  attached,  and  held  securely,  bj  the  inser- 
tion of  joint  washers  in  a  groove  on  the  arms  of  the  axletree,  and  the  screw 
cap  or  band  embracing  within  it  the  washers,  and  screwing  on  to  the  inner 
end  of  the  hub,  in  the  manner  described." 


Spboifioations  of  Amsrioan  Patents. 


^S^ptdjieation  of  a  patent  for  improvements  in  the  process  of  separating  and 
removing  the  biiterings  Jrom  the  kettles  or  boilers  used  in  the  manufaetu- 
ring  of  salt;  granted  to  David  Dear,  Salina,  Onondaga  county y  New 
Forky  October  ISth,  1837. 

To  all  whom  it  may  concern,  be  it  known  that  I,  David  Dear,  of  the 
town  of  Salina,  county  of  Onondaga,  and  State  of  New  York,  have  inven- 
ted a  new  and  improved  mode  of  separating  the  bitterings  from,  and  clean- 
ing the  same  from  salt  kettles,  or  boilers,  of  any  description  used  in  the 
manufacture  of  salt,  and  I  do  hereby  declare  that  the  following  is  a  full  and 
exact  description  thereof.  The  nature  of  my  invention  consists  in  using 
any  of  the  properties  of  ashes,  such  as  ley,  kelp,  or  potash,  in  such  quan- 
tity as  shall  be  necessary  to  slack,  soften,  or  remove  the  bitterings  from 
the  kettl«fs,  or  boilers  of  any  description  used  in  the  manufacture  of  salt, 
without  couling  down  the  fire  underneath  the  kettles,  or  boilers  of  any  de- 
scription, in  which  salt  is,  or  may  be,  manufactured. 

To  enable' others  to  make  use  of,  and  use,  my  invention,  I  will  proceed 
to  de^^cribe  the  manner  in  which  i  clean  the  kettles,  or  boilers,  of  the  bit- 
terin*;' collected  on  the  inside  of  them  by  boiling  salt  therein.  In  the  first 
place,  as  tKe  kettles,  or  boilers,  of  the  salt  block  are  in  full  operation  in 
makifiu  gait,  I  commence  with  any  two,  or  more,  of  the  kettles,  or  boilers, 
in  the  block,  and  dip  the  brine  out  of  them.  I  then  fill  the  kettles,  or  boi- 
lers, ho  emptied,  with  ley,  or  with  fresh  water,  and  dissolve  kelp,  or  potash, 
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thereio,  or  such  other  alkali  as  ahall  have  the  same  effect,  in  safficfeot 
quantity  to  make  a  strong  ley  thereof,  which  ley  when  heated  to  a  boiling 
state  has  such  an  effect  upon  the  bitterings  adhering  to  the  kettles^  or  boil- 
ers,  as  to  either  slack,  or  soften,  them  to  such  a  degree,  that  they  may  be 
removed  from,  and  taken  out  of  the  kettle,  or  boiler,  with  a  ladle  made  for 
the  purpose;  after  removing  the  bitterings  from  the  kettle,  or  boiler,  pro- 
ceed to  dip  and  clean  the  ley  from  the  same,  and  pour  it  into  the  next  emp- 
ty kettle,  or  boiler,  and  then  fill  up  the  first  kettle,  or  boiler,  so  cleaned  of 
its  bitterings  and  ley,  with  brine  from  the  third  kettle,  or  boiler;  proceed 
in  the  same  manner  until  the  kettles,  or  boilers,  in  the  salt  block,  are  all 
cleaned  of  their  bitterings.  If  the  ley  should  become  too  weak  by  being 
too  much  used|  strengthen  it  by  dissolving  more  alkali  therein. 

David  Dsar. 


Sftcijicaium  of  a  patent  for  improvemtnta  in  Book  Bindings  granted  to 
William  Hanoook,  of  the  city  ofLondon^  in  the  Kingdom  of  Greed  Bri'^ 
tain,  October  StSrd^  1837. 

I,  "William  Hancock,  do  hereby  declare  that  the  nature  of  my  ^improve- 
ments in  book  binding"  consists  in  attaching  or  binding  the  leaves  of  books 
together  by  appljing  Caoutchouc,  or  solutions  of  Caoutchouc,  or  Caoutchouc 
partly  in  the  sheet  state  and  partly  in  a  state  of  solution,  in  such  manner 
to  the  leaves  of  the  said  books  that 'sawing  and  sewing  the  same  is  rendered 
unnecessary,  and  books  so  bound  are  made  to  open  perfectly  flat,  or  more 
nearly  so  than  books  bound  by  any  other  method  heretofore  in  use.  And 
also  in  applying  Caoutchouc  in  the  said  states  and  in  such  manner  to  the 
backs  of  the  sheets  of  books,  after  they  have  been  sewn  or  stitched  in  the 
usual  way  as  greatly  to  improve  the  same  in  point  of  solidity  and  elasti- 
city. And  the  manner  in  which  the  same  is  performed  1  shall  now  pro- 
ceed  to  describe.  Having  folded  the  sheets  of  which  the  book  is  to  consist 
according  to  the  determined  size  thereof,  whether  folio,  quarto,  octavo  or 
any  other  form,  and  assorted,  made  up,  beat,  and  pressed,  the  same  as  is 
ordinarily  done  preparatory  to  sewing  by  the  common  method,  i  place 
them  in  a  cuttins  press  between  two  cutting  boards,  with  just  so  much  of 
the  backs  of  the  sheets  projecting  from  the  upper  edges  of  the  boards  that  on 
cutting  away  the  same,  which  I  next  proceed  to  do  with  the  ploughing  kuife, 
the  leaves  of  each  sheet  are  separated  and  detached  at  the  back  frum  one 
another.  The  surface  left  by  this  ploughing  process  being  commonly 
smooth,  I  make  it  a  little  rough,  either  by  rubbing  it  with  sand  paper  or  by 
rasping  It  with  a  book-binder's  grater  or  rake.  Sometimes  I  aUo  avoid 
altogether  such  smoothness  of  surface  by  employing  instead  of  the  ordinary 

{>loughing  knife,  a  tooth  plane  with  a  very  fine  serrated  edge.  Immediate- 
y  after  cutting  and  before  shifting  the  mass  of  leaves  from  the  cutting  press, 
I  apply  to  the  back  surface  so  cut  and  prepared,  a  coating  of  solution  of 
Caoutchouc,  obtained  by  dissolving  $iheet  Caoutchouc  in  pure  spirits  of  tur- 
pentine, in  the  proportions  of  a  pound  of  the  former  to  a  gallon  of  the  lat- 
ter, or  thereabouts.  When  the  said  coating  is  drv,  I  add  a  second  coating 
of  the  same  solution  and  when  that  also  has  dried  1  lay  on  a  strip  or  band 
of  Caoutchouc  cloth,  which  cloth  I  make  by  spreading  a  solution  of  Caout- 
chouc obtained  in  the  manner  hereinbefore  mentioned,  upon  linen,  woollen, 
cottony  silk,  oi  any  other  flexible  materialy  adapted  to  the  purpose  of  book- 
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binding.  To  cause  this  strip  or  band  to  adhere  firmly  to  the  back,  I  tpplj 
it  ID  a  warm,  stickj  state,  aod  then  rub  or  press  it  on  with  the  hand  or  a 
roller.  The  mass  of  leaves  of  which  the  book  consists,  will  now  be  found 
ao  firmly  cemented  together,  that  they  may  be  removed  from  the  cutting 
press  and  the  boarding  and  finishing  proceeded  with  in  the  ordinary  way. 
Instead  of  ploughing  away  the  whole  of  the  backs  of  the  sheets  as  afore« 
said,  two  or  three  or  any  greater  number  of  broad  grooves  may  be  cut 
therein  at  equal  distances,  and  just  deep  enough  to  go  through  all  the  folds 
that  may  be  one  within  the  other,  and  having  coated  the  whole,  the  plain 
as  well  as  grooved  parts,  twice  over  with  a  solution  of  Caoutchouc,  as  be- 
fore directed,  I  insert  in  the  said  grooves,  cross  bands  of  the  Caoutchouc 
cloth  made  as  aforesaid,  the  ends  of  which  cross  bands,  I  attach  to  the 
boards  or  covers  of  the  books  in  the  usual  manner.  Instead  of  employing 
a  back  consisting  of  cloth  or  some  other  flexible  material  coated  with  a  so- 
lution of  Caoutchouc,  I  sometimes  find  it  convenient  to  make  use  of  the 
abeet  Caoatchooc  in  its  undissolved  state,  superadding  thereto  a  coating  of 
the  solution.  I  find  also  that  in  the  case  of  books  in  folio  sheets  and  of  books  in 
quarto,  when  made  up  in  half  sheets,  and  of  books  in  octavo  when  made  up 
in  quarter  sheets,  and  generally  of  all  leaves  when  in  a  simply  duplicate 
state  with  a  back  of  one  fold,  such  sheets  and  leaves  may  be  very  securely 
cemented  and  bound  together,  without  any  cutting  or  ploughing  at  the  back, 
by  applying  Caoutchouc  in  any  of  the  states  or  modes  aforesaid  to  the  backs 
of  such  sheets  or  leaves  after  the  same  have  been  assorted,  made  up,  beat, 
mnd  pressed,  as  aforesaid,  for  the  purpose  of  binding.  When  a  book  is  com- 
posed of  leaves  originally  single,  I  plough  and' rasp  them  in  the  manner  be- 
fore described;  if  such  leaves  are  of  large  dimensions,  such  as  plates  or  maps, 
I  attach  (o  the  back  edge  of  each,  by  means  of  a  solution  of  Caoutchouc, 
obtained  as  aforesaid,  a  strip  of  cotton  or  other  suitable  material  of  auch 
size  that  it  overlaps  the  leaf  to  the  extent  of  about  a  quarter  of  an  inch 
on  each  side,  and  then  make  op  and  bind  together  the  sheets  so  individually 
prepared  in  the  manner  hereinbefore  directed  for  binding  tiooks  of  other 
descriptions.  I  find  also,  that  when  books  are  sewn  or  stitched  in  the 
usual  way,  the  solidity  and  elasticity  of  the  backs  thereof  are  greatly  im- 
proved by  applying  thereto  Caoutchouc,  or  solutions  of  Caoutchouc,  in  the 
manner  hereinbefore  directed  with  respect  to  books  consisting  of  quarto,  or 
other  sheets  with  backs  of  only  one  fold. 

And  having  now  described  the  nature  of  my  said  invented  improvements 
in  book^binding,  and  the  manner  in  which  the  same  are  to  be  performed,  I 
declare  that  I  do  not  claim  aa  new  or  of  my  invention,  the  employment  of 
Caoutchouc  in  book-binding,  but  that  I  claim  as  new  and  of  my  invention 
the  employment  of  Caoutchouc  in  book -binding  in  the  manner  and  modes' 
hereinbefore  set  forth,  so  that  the  sheets  or  leaves  of  books  are  in  some 
cases  bound  together  without  sawing  and  sewing,  and  books  so  bound,  open 
perfectly  flat  or  more  nearly  so  than  books  bound  by  any  other  method 
neretolore  in  use.  And  in  other  cases  when  books  are  sewn  or  stitched  in 
the  UMual  way,  the  backs  thereof  are  greatly  improved  in  point  of  solidity 
aod  elasticity.  And  I  claim  as  comprehended  under  my  Patent,  any  and 
every  other  mode  or  manner  oi  employinjr  Caoutchouc  to  produce  the  new 
and  useful  effects  aforesaid  which  shall  involve  no  material  departure  from 
the  manner  hereinbefore  specified. 

William  Hamcook. 
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B^ori  of  Magnelical  ExperimeniB^  tried  on  board  an  iron  steam  vessel  by 
order  of  the  Right  Honorable  the  Lords  Commissioners  of  the  Admiralty. 
Br  Edivard  J.  Johnson,  Esq.,  commander,  R.N.,  F.R.S. 

The  very  extensive  use  of  iron  in  the  construction  of  modern  vessels, 
and  still  more  recently,  the  formation  of  steam  vessels  entirely  of  that  ma- 
terial, has  rendered  the  compass,  notwithstanding  its  successive  improve- 
ments, little  more  than  a  piece  of  useless  lumber;  or,  more  properly  speak- 
log,  it  is  become  unworthy  of  confidence;  and,  consequently,  where  it  is 
trusted,  a  deceptive  and  frivolous  apparatus.  Indeed,  the  compass  in  its 
rudest  form,  even  the  Chinese,  or  the  early  European,  with  ships  built  as 
ships  were  then  built,  was  worthy  of  far  greater  confidence  than  the  most 
improved  compass  is  on  board  a  vessel  of  modern  construction.  There  is 
DO  doubt,  indeed,  that  were  the  weather  always  clear,  the  compass  might 
be  advantageously  dispensed  with  iu  maritime  affairs;  but,  as  during  not  on- 
ly days  but  weeks  of  the  most  tempestuous  weather,  when  not  a  single  lunar 
observation  can  be  taken,  nor  any  kind  of  complete  observation  made,  the  ves- 
sel is  driving  about  amongst  known  or  unknown  dangers,  it  cannot  but  be  view- 
ed as  a  most  perilous  condition,  when  the  direction  itself  upon  which  she  is 
sailing,  is  a  matter  of  almost  total  uncertainty.  If  indeed,  she  be  out  at 
sea,  and  far  from  land,  she  is  sate,  provided  her  strength  be  sufficient  to 
ride  out  the  storm:  but  every  year,  we  are  well  assured  that  numerous 
cases  of  heart-rending  scenes  of  wreck  and  desolation  would  be  escaped 
had  they  the  power  to  ascertain  the  course  upon  which  they  were  bearing. 
This,  however,  is  utterly  impossible,  as  ships  are  now  built,  by  the  use  of 
the  compass  simply. 

Mr.  Barlow's  correcting-plate  is,  on  this  account,  one  of  the  greatest 
boons  conferred  on  modern  navigation.  This  term,  as  most  of  our  readers 
are  aware,  is  something  of  a  misnomer;  since  the  plate,  instead  of  correct- 
ing the  error  produced  by  the  iron  of  the  ships,  doubles  it;  but  we  would  not 
quarrel  with  names«-as  it  is  with  things  we  have  to  deal.  It  enables  us, 
by  a  very  simple  numerical  process,  to  ascertain,  approximately,  the  effect 
of  the  iron  of  the  ship  upon  the  direction  of  the  needle*  and  to  make  allow- 
ance for  it  in  our  reckoning. 

It  is  strange,  however,  to  witness  the  apathy  with  which  the  reckless 
seamen,  in  time  of  security,  look  upon  the  possible  danger  of  a  future,  and 
not  remote,  period.  A  single  hour  in  port  would  enable  the  master  to  find 
the  effect  of  his  iron  with  considerable  precision:  and  yet  this  single  hour 
he  thinks  it  too  much  to  give  to  his  own  and  his  crew's  future  safety. 
Strange  infatuation! — but  infatuation  almost  always  follows  close  upon  the 
heels  of  familiarity  with  danger. 

We  do  not  require  to  be  told  that  Barlow's  plate  is  not  perfect.  This 
we  are  as  fully  aware  of  as  any  one:  and  we  do  not  urge  implicit  reliance 
upon  it,  in  any  sense  of  the  word,  under  all  possible  circumstances.  Still, 
if  it  enable  us  under  all  conditions  to  ascertain  the  amount  of  the  effect  of 
iron  approximateiyt  and  oflen  within  very  narrow  limits,  surely  we  must  be 
determined  upon  rushing  into  danger,  if  we  do  not  avail  ourselves  of  it 
to  the  degree  in  which  it  can  assist  us.  We  are  utterly  opposed  to  the  use 
of  the  compass  at  all,  in  those  cases  where  it  can  be  dispensed  with:  but  as 
cases  so  perpetually  occur  where  it  is  our  only  guide,  and  those  cases  pre* 
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cisely  tbwe  of  the  fj^reateft  duoffer,  it  it  torelj  worthj  of  (be  mott  te- 
rious  RiteotioD,  from  every  practical  Davigator,  at  well  at  from  meo  of  tci- 
eoce.* 

At  tbe  period  when  Mr.  Barlow  propoted  hit  plan  of  the  correctlag* 
plate,  he  bad  in  etpecial  view  tbe  effect  of  the  immeote  mattet  of  iron 
which  the  goot  oa  board  meo  of  war  contaioed.  Of  coarte,  emterupatu 
huit  the  tame  circomttaocet  would  occor  on  board  the  tmaller  vettelt  In 
the  merchant  service,  and  require  correction  accordingly.  The  recent  ui. 
trodaction  of  iron  tieamere  hat,  however,  given  a  new  and  important  inter- 
est to  (his  contrivance.  These  are  chiefly  designed  for  pastengen,  and« 
in  tome  cates,  more  than  five  hundred  are  crowded  on  board  a  single  stea- 
mer. We  do  not  indeed,  just  now.  know  to  what  extent  the  iron  steamers 
have  been  introduced:  but  at  they  have  many  advantaget,  in  retpect  to 
tecurity  and  convenience,  over  those  of  wood,  they  will  most  likely  super- 
sede them  entirely,  provided  they  can  be  rendered  as  safe  Jar  the  purposes 
of  navigation  by  the  compiMJ,-- circumstances  giving  rise  which  must  inev- 
itably occur  in  all  voyages  of  any  considerable  extent  The  inquiry  into 
this  possibility*  it  was  the  main  object  of  Captain  Johnson's  experiments 
tatlsfactorily  to  answer;  and  we  proceed  to  give  a  brief  analysis  of  them. 

The  Dublin  Steam  Navigation  Company  placed  at  the  disposal  of  the 
Lords  Commissioners  of  the  Admiralty  a  fine  new  vessel;  built  entirely  of 
iron,  the  Oarryowen^  for  the  purpose  of  investigating  the  effect  of  the  vessel 
Qpon  the  indications  of  the  compass,  in  any  way  that  their  Lordships  may 
think  proper.t  They  appointed  Captain  Johnson  to  make  the  requisite  ex- 
periments; and  he  repaired  In  her  to  the  port  of  Limerick,  in  the  autumn 
of  last  year,  to  carry  them  into  execution.  The  results  have  been  printed 
for  the  Royal  Society's  Transactions;  but  they  are  not  yet  published.  We 
avail  ourselves,  however^  of  a  copy  of  the  Memorial,  with  wliich  we  have 

*In  tn  early  number  we  Shall  give  a  thorough  examination  of  the  prineiplet  of 

Barlow's  correcting  platei  and  endeavor  to  show  the  degree  of  theoretical  evidence 

combined  with  ezperiment,  this  method  haa  for  its  foundation, 
f  WuoBT  ov  XBOM.— Totad  vaigbt  of  irooy  iacluding  bull|  machinery*  anchori^  ea- 
blea»ike.  .  -  .  180  H 

Weigmi  of  iron  in  hull  95  tons. 

Do.        engines  •  40    •* 

Do.        shafts  and  wheeb  .       12    ** 

Do.        boilers  .  .  •  30   «« 

Do.        chitiMiey  •  .         1  10 

Do.       anchors  and  cables  •  1  10 

Stem,  14  feet  long  X  4  feot  wide. 

Beam,  4  in.  deep,  4  in.  wide,  bound  with  iron  pistes. 

AH  the  iron  used  in  h   hull  and  boilers  is  malleable. 

DlMMSIOKS  or   ViSAlL,  8(C. 

Length  on  deck  130  ff^ti  beam  t\  ft.  6  hi. 

Do.         keel,  132  3;  depth  11  ft.  0  in. 
38 double  frames  annidshipa,  of  angle  lion  S  m.  «Ue  X  3  deep  X  iin> 
17  single  frames  forward,  of  .  .3x3x5-8 

33    do.  aft,  .  •  3x3x^-16 

Diameter  of  chimney  .  .3  feat* 

Height  of  ditto  .  38 

Dnujght  of  »at'  r,  forward  5  ft.  3  in*  aft  5  ft. 
Two  B»oivas«B85  ■onaa  rawnu 

Diaoieier  of  cyiuidcr  •  .        8  ft.  0  in. 

Diaineter  of  wheel  .  Uft6ia» 

Engine  makes  37  strokes  per  miaata. 

8» 
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been  favoared,  to  lay  before  our  readers  a  saccioct  accoaot  of  them,  and  a 
few  reflectioDS  oo  the  results  they  bring  to  light. 

There  being  do  wet  dock  in  the  port  of  Limerick  in  which  the  Garty- 
owtn  could  be  convenlentlj  swung  rouud,  to  make  the  observations  in  dif- 
ferent azimuths,  point  by  point,  be  fixed  upon  a  position  in  Tarbert  Bay, 
well  adapted  to  bis  purpose.  His  operations  were  commenced  on  the  19th 
of  October,  and  continued,  as  circumstances  permitted,  till  the  18th  of  No- 
vember. 

In  order,  however,  to  show  the  positions  in  the  vessel  at  which  the  sev- 
eral observations  were  made,  the  following  diagram  Is  given.  The  line  ¥ 
Z  is  the  keel,  Y  being  the  stern,  and  Z  the  stem;  Y  is  the  place  of  the 
chimney,  and  W  the  axle  of  the  paddle-wheel.  The  positions  of  the  other 
points  will  be  easily  judged  of,  from  the  accompanying  scale  and  table:  and 
these  designate  the  positions  of  the  compasses  named  by  the  several  letters 
themselves. 


JMH 


AC     Y 


^S 


*r_ 


ecaU^       if 


^    "f    ^     ^ 


Z 


y     y     ^^*^ 


A  Quarter  deck,  5  feet  9  inches  above  the  deck. 

B  Forecastle,  5  feet  11  inches  above  the  deck. 

C  Bowsprit,  on  glass-legs. 

D  On  the  fore-part  of  the  temporary  poop,  above  deck  8  feet  5|  incbeSb 

£  On  the  after-part  of  the  temporary  poop,  8  feet  5  inches  from  the 
deck. 

F  On  a  stage  level  with  the  taffrail. 

G  On  a  plank  4  feet  below  the  main-gaff  end,  and  above  deck,  20  feet 
5  inches. 

I  On  the  centre  of  the  temporary  poop,  above  deck  13  feet  4^  inches. 
*  L  On  the  poop  projecting  over  the  stern. 

M  M  M  Three  stations  on  the  stage  over  the  stem,  level  with  the  taff- 
rail. 

O  Between  the  paddle-boxes. 

P  Two-thirds  up  the  fore-topmast,  above  the  deck  40  feet  2  inches. 

Q  (On  glass  legs^  in  the  fore-hold. 

S  In  the  iron  spnere  a-midships,  above  deck  7  feet. 

T  In  the  cabin. 

All  made  in  the  middle  of  the  vessel,  9  feet  It  inches  from  each  side. 

After  the  pi^pinary  operations  of  fixing  stations,  &c.  were  gone  through. 
Captain  Johnson  saw  it  to  be  necessary  to  put  all  the  iron  which  the  vessel 
carried,  in  the  places  which  it  usually  occupied  during  the  voyage,  such  at 
the  anchors,  cables,  &c.  He  then  tried  the  effect  of  the  whole  in  that 
direction  of  the  vessel  where,  in  the  generality  of  cases,  the  deviation  had 
been /<»add  to  be  a  mazimum,  so  as  in  some  degree  to  guide  him  in  the  se- 
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lectioo  of  a  place  for  the  principal  observations, — or  that,  which  his  orders 
especially  directed,  in  which  to  place  a  steering  compass*  and  where  the 
effect  of  the  plate  may  be  successfully  tried. 

With  this  view,  the  vessel's  head  was  warped  to  the  true  magnetic  east^ 
and  the  deviBtioos  at  several  parts  of  her  ascertained: 

At  B,  the  deviation  of  the  marked  end  of  the  needle  s  16^  E. 
Near  the  centre^  and  before  the  funnel,  it  was  ss  26°  20'  C. 

At  A,  when  the  boats^  davits  were  out  a  11^  40'  B. 

were  on  board  s    6°  20'  E. 

The  preceding  facts,  showing  the  influence  of  iron  in  the  vicinity  of  the 
compass,  may  be  worthy  of  the  attention  of  the  practical  navigator,  for  they 
show,  at  a  position  not  far  from  the  binnacle,  a  difference  of  devialioa 
of  no.  less  than  5°  20'  under  the  mere  circumstance  of  swinging  the  quar- 
ter boats'  davits  in  board,  from  their  usual  position  where  boats  are  hoist- 
ed up,  to  that  place  in  which  they  would  be  secured  in  stormy  weather  at 
sea. 

Though  the  principal  object  of  these  experiments  was  to  determine  the 
best  position  for  a  steering  compass  on  board  the  iron  steamer  (which  in** 
dttced  him  to  select  A  and  B  as  especial  places  of  observation,)  Captain  John- 
son tried  the  effect  of  the  vessel  at  all  the  places  in  the  table  given  above. 
We  need  not  follow  him  through  all  the  details  of  the  precautions  which 
he  used  for  insuring  the  elimination  of  all  foreign  influences  of  an  acciden- 
tal kind,  nor  of  those  for  Securing  good  observations.  A  brief  statement  of 
the  positions  is,  however,  necessary. 

A  fixed  station  X*  was  selected  on  the  south-west  side  of  Tarbert  Bay, 
a  mile  distant  from  the  vessel,  from  which  the  cone  of  the  mountain  Di- 
comede,  in  the  county  of  Clare,  distant  about  nineteen  miles,  was  distinctly 
visible.  The  bearing  of  it  was  determined  by  the  compass  which  was  af- 
terwards used  at  station  A  on  board  the  vessel;  the  magnetic  meridian  was 
also  then  determined  by  this  compass,  and  a  distant  object  in  that  meridiaD 
on  land,  was  noted.  The  theodolite,  in  the  succeeding  observations,  was 
placed  at  X  in  the  same  position  as  the  compass,  thereby  rendering  the 
simultaneous  observations  at  A  and  X  virtually  identical  with  those  which 
would  have  been  determined  by  one  compass  only.  The  vessel  was-  then 
taut  moored  in  the  line  between  the  station  X  and  t<be  cone  of  the  moun- 
tain,— in  the  line  of  direction  of  which  was  also  a  remarkable  heap  of 
stones  on  Kilkerran  Point,^-4o  that  the  vertical  wire  of  the  theodolite 
at  X  bisected  these  objects  and  the  Instrument  on  the  forecastle  of  the  ves- 
sel. • 

The  bearings  of  the  cone  of  the  mountain  from  the  positions  A  and  B  as 
well  as  the  simultaneous  bearingiB  between  A  and  X,  were  observed  when 
the  vessel's  head  was  at  each  point,  and  from  these  hearings  between  A 
and  X  the  deviation  of  the  compass  produced  by  local  attraction  was  de- 
duced. Of  coarse  we  cannot  give  the  tables  entire,  and  we  mention  the  cir* 
cnmstances  under  which  the  observations  were  made,  to  fhow  that  every 
requisite  care  was  used  to  ensure  correct  results.  We  are,  however,  still 
under  the  necessity  of  giving  one,  referring  our  readers  to  the  paper  itself 
for  the  others.  This  contains  the  simultaneous  observations  made  with  nine 
compasses  in  different  parts  of  the  vessel,  the  bell  being  struck  as  a  signal 
for  observation.     See  Table. 

•No  figure  is  given  to  these  deseriptionsi  nor  is  any  neoessaiy,  as  the  rsadsr  san 
easily  sketch  it  nom  the  verbal  sUteoseota. 
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In  looking  at  this  table,  it  is  impossible  not  to  be  struck  with  the  imme- 
diate effect  of  the  iron  coroposinj^  the  vessel  and  her  works,  upon  the  indt- 
cations  of  the  needle,  as  the  ship's  head  is  turned  into  different  azimuths, 
being  in  some  cases  even  more  than  6ve  points.  It  is  also  evident,  that  in 
different  vessels  this  will  very  materially  vary,  and  that  little  assistance 
can  be  derived  from  experiments  made  in  one  vessel  towards  guiding  us  in 
judging  of  the  influeoce  of  the  iron  in  another  of  a  different,  or  even  of  a 
similar  construction, — so  far  as  form  and  disposition  of  metal  are  concerned 
in  rendering  them  similar.  To  this,  however*  we  shall  speak  presently. 
It  is  true  that  at  G,  C,  P,  the  influence  is  much  less  than  at  any  of  the  oth- 
er positions  where  the  observations  were  made;  but  as  these  are  positions 
at  which,  in  actual  navigation,  the  observations  could  not  be  conveniently 
made,  there  can  be  no  inference  in  favour  of  the  employment  of  iron  steam- 
ers deduced  from  these,— however  intere.sting  they  may  be  in  reference  to 
some  questions  concerning  the  extent  of  the  influeoce  of  iron  on  the  mag- 
net, and  upon  the  law  of  its  decrease  of  force  as  the  distance  is  increased. 

The  result  of  these  observations,  as  well  as  bis  first  already  mentioned, 
was  conclusive  to  Captain  Johoson^s  mind,  that  for  the  purposes  of  navi- 
gation»  his  observations  should  be  chiefly  confined  to  the  positions  A  and  B. 
Of  two  series  of  soch  observations,  the  discrepancies  are  unaccountably 
great,  and  especially  so,  seeing  that  every  possible  precaution  was  taken 
to  secure  a  sameness  of  circumstances  under  which  to  make  the  observa- 
tions. Captain  Johnson  was  not,  however,  so  much  surprised  at  this  cir- 
cumstance as  we  should  have  expected;  as  he  had  remarked  that  the  ^^em- 
barrassment in  the  movement  of  the  needles"  aAer  the  first  series,  in  some 
degree  prepared  him  to  expect  it,— or,  in  other  words,  the  difference  in 
the  magnetic  state  of  the  needles  themselves,  induced  by  the  first  series, 
was  so  great,  that  their  indications  would  be  materially  altered  in  the  se- 
cond. This  we  can  easily,  to  a  certain  degree,  but  not  to  the  amount  which 
these  experiments  indicate,  conceive;  the  directive  lorce  of  the  needle 
may  be  increased  or  diminished  by  induction  we  admit,  and  then  the  pow- 
er of  the  iron  remaining  the  same,  its  influence  would  be  accordingly 
Jess  or  greater  upon  the  position  of  the  needle  when  out  of  the  mag- 
netic meridian:  but  still  that  pure  iron  should  induce  so  much  permanent 
change  in  the  magnetic  8tate  of  the  hard  steel  of  the  needle  is  to  us  incon- 
ceivable. All  experiments  go  to  prove  the  reverse  of  this.  Captain  John- 
eon's  subsequent  experiments  prove  the  reverse  of  this,  too:  for  they  ac- 
tually show  that  the  vessel  herself  was  a  permanent  magnet^  and  not  a  mag-  ' 
net  by  induction,  as  cast-iron  is  generally  found  to  be.  Now  the  needle 
itself  could  produce  no  sensible  effect  upon  the  state  of  the  larger  mag- 
net; and  hence  her  power  upon  the  needle  would  be  sensibly  the  same 
in  both  series  of  experiments,  whilst  that  of  the  needle  to  resist  her  influ- 
ence may  be  varied  in  a  great  degree.  Captain  Johnson  is  led  to  attribute 
the  different  effects  (in  another  series  of  experiments  which  he  afterwards 
made  with  the  same  needles)  of  the  head  and  stern  of  the  vessel  to  the  nee- 
dles placed  upon  the  quay,  to  the  different  disposition  of  the  quantity  of  iron  in 
those  two  parts  of  her;  but  at  the  distances  at  which  he  observed  these  de- 
flections, we  cannot  account  for  it  on  these  principles,  especially  keeping  in 
view  the  very  minute  influence  recorded  to  have  been  exercised  upon  the 
needles  at  G,  C,  and  P,  in  ills  former  experiments,  in  the  table  which  we 
have  copied  above. 

The  intensity  of  the  magnetic  force  in  the  needle  was  greatly  altered  by 
the  iron  of  the  vessel;  the  dip  was  also  very  greatly  altered.     All  this,  of 
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eoune,  we  thoiild  expect;  bat  we  wish  the  intensiiy  of  the  needles  had 
been  obserred  on  »hore  both  before  and  after  the  experiments  were  made 
00  board;  and  as  nearly  as  possible  under  the  same  circumstances.  This,  we 
consider  an  unfortunate  omission;  bat  we  do  not  blame  Captain  Johnson  for 
It.  The  time  of  the  year  was  anfavoarable,  affording  so  few  days  6tted  for 
observation,  and  the  period  allotted  to  the  whole  series  was  much  too  short 
under  such  anfavonrable  circumstances.  If  we  are  riot  mistaken,  other  ob- 
servation, too,  were  made  which  are  not  here  published;  and,  possibly^ 
when  they  are  made  public,  they  may  throw  some  further  light  upon  the 
phenomena.  However,  in  thi^  respect,  we  are  not  able  really  to  say  what 
those  observations  were,  nor  whether  they  at  all  bear  upon  this  question, 
if  they  do,  it  was  a  mistake  to  withhold  them  from  the  scienti6c  public  on 
the  present  occasion. 

The  two  following  diagrams  exhibit  visually  the  several  circamstances 
of  these  experiments;  and  require  scarcely  any  description. 

Diagram  I,  represents  the  deviation  of  several  compasses,  when  placed  in 
different  parts  of  the  vessel,  when  her  head  was  in  the  true  magnetic  di- 
rection of  the  cardinal  points  of  the  compass. 

Diagram  II,  represents  the  comparative  dip  of  the  magnetic  needle,  on 
Tarbert  Islands  and  that  observed  at  three  positions  on  board  the  Garry- 
oweriy  in  Tarbert  Bay,  when  the  vessefa  head  was  to  the  true  magnetic  north 
and  south. 

Diascram  I.  Diagram  IL 

Troe  Magnetic  North. 


Bfagnetic  South.  Dip  on  there . 

A,  L  Dip  observed  at  those  positions  with  the  vessel's  head  to  the 
north. 

a,  t»  b.    Dip  with  vessel's  head  to  the  south. 

When  we  consider  the  great  number  of  parts  of  which  a  vessel  is  coa> 
pcted,  and  the  processes  by  which  those  parts  are  formed,  we  can  hardly 
be  justified  in  considering  the  vessel  as  other  than  an  immense  magazine  if 
permanent  magnets  fastened  together.  Were  they  all,  indeed,  so  placed  in 
boiLdiiig  her,  that  their  axis  may  be  parallel,  we  may  be  better  able  to  form 
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tome  ifenenil  idea  of  the  migoetic  reioltaot,  (so  to  speak,)  and  to  g^ess  at 
the  intensity  and  directive  force  exerted  bj  the  whole  system;  hot,  even 
then,  the  difficnlties,  in  the  present  state  of  magnetic  knowledge,  wonid  be 
absolutely  iosurmoontable.  When,  however,  we  consider  the  effect  of  a 
single  and  slight  stroke  with  a  hammer  upon  a  permanent  mngnetto  bar— 
the  total  disregard  paid  in  building  the  vessel  as  to  the  magnetic  state  of 
her  materials—- the  utter  impossibility  of  ascertaining  it  aAer  they  are  pnt 
together,  or  to  alter  it,  definitely,  in  any  one  of  the  pieces— when  we  con« 
sider  that  malleabie  iron  can  alone  be  employed,  and  that  all  these  difficul- 
ties stand  in  the  way  of  even  placing  the  component  parts  of  the  compound 
magnet  parallel  to  one  another,  we  say,  we  are  compelled  to  affirm,  that 
the  real  magnetic  state  ot  an  iron  ship  is  incapable  of  being  ascertained  by 
any  series  of  eiperiments  whatever.  Captain  Johnson's  experiments  veri- 
fy, but  do  not  in  our  minds  strengthen,  our  convictions  on  this  head.  They 
were  formed,  d priori;  and  from  the  view  which  in  common  with  all  sci- 
entific men,  we  had  before  taken  of  the  necessary  consequences  of  the 
most  familiar  phenomena,  as  well  as  of  the  diversified  experiments  of  a  more 
refined  class  carried  on  by  the  most  eminent  philosophers  for  many  years. 
Instead,  therefore,  of  considering  the  steamer  as  a  single  permanent  mag- 
net, we  ought  to  consider  her  as  a  vast  apparatus  of  united  magnets,  distri* 
buted  perfectly  at  random;  and  their  relative  positions  and  intensities  alto- 
gether incapable  of  estimation.  Are  we  not  justified,  then,  in  saying,  as 
we  have  said  above,  that  we  are  incapable  of  judging  from  a  series  of  ex- 
periments made  on  board  one  vessel,  what  the  effect  of  one  (so  far  as  gen- 
eral form  and  disposition  of  material  are  concerned)  similarly  built  in  all 
respects  may  be?    Surely,  we  are. 

Let  us,  however,  even  waive  this  objection.  Have  we  not  seen  that  on 
board  the  same  vessel^  on  two  different  days  not  very  remote  from  each  oth- 
er, the  deviation  of  the  same  needles  was  very  different  when  all  circum- 
stances were  alike,  except  that  the  magnetic  states  of  the  needles  were 
themselves  changed  by  the  first  series  of  observations?  We  do  not,  indeed^ 
know  where  the  needles  were  placed  during  the  intermediate  period,— < 
whether  ashore  or  on  board.  If  on  shore,  the  influence  of  the  short  period 
during  which  the  first  observation  was  made,  is  only  indicative  of  the  intense 
action  of  the  compound  magnet,  which  could,  in  so  short  a  time,  produce 
such  a  permanent  change  in  the  needles:  if  on  board  they  were  probably 
kept  in  the  positions  of  observation,  and  if  so,  it  proves  bow  dangerous  it 
is  to  trust  to  the  same  compass^  f^om  one  day  to  another.  The  compass 
with  which  we  leave  port  is  a  different  compass  after  a  single  hour's  voy- 
age, and  after  three  or  four  days,  has  been  ^deteriorated"  to  such  a  degree 
as  to  be  unworthy  of  the  slightest  confidence. 

When  we  look  at  the  matter  in  this  light,  we  need  not  inform  our  readers 
that  we  loolc  also  upon  all  attempts  at  the  correction  of  the  local  attraction, 
by  means  of  Barlow's  plate,  as  utterly  useless  on  board  an  iron  steamer. 
Upon  this  subject,  however,  as  we  said  before*  we  intend  to  speak  more 
fully  in  a  future  number:  it  is  sufficient  to  say  here,  that  Captain  Johnson 
appears  to  have  made  but  few  experiments  with  it,  owing  to  the  ^^unfavour- 
able  state  of  the  weather.'*  It  is  very  true  that  unfavourable  weather  is 
disadvantageous  for  good  experiments  for  mathematical  Investigations  of  the 
iaws  which  reign  through  physical  phenomena;  but  we  do  really  think,  that, 
from  the  circumstance  of  the  knowledge  itself  being  only  required  In  bad 
weather,  the  present  was  an  advantageous  opportunity  thrown  away;  inas- 
nuich  as  the  amount  of  discrepancy  to  be  expected  in  times  when  the  corn- 
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patt  is  our  ooly  trost,  is  in  a  practical  point  of  Tiew,  iofinitply  more  Impor- 
taat  than  a  knowledge,  however  accurate,  of  the  laws  which  prevail  when 
the  compass  is  never  recurred  to  bj  a  properly  educated  sailor. '  It  is  sure- 
ly of  greater  consequence  to  know  how  far  we  may  softly  trust  our  instru- 
ments, at  the  timei  when  they  are  our  only  trust,  than  to  ascertain  their 
laws  in  a  state  of  comparative  repose,  and  when  they  are  altogether  unne- 
cessary to  our  safety. 

Finally,  we  feel  it  our  duty  to  our  readers  and  to  the  public,  to  express 
emphatically,  our  conviction  of  the  extreme  danger  of  this  class  of  vessels, 
for  the  purposes  of  navigation  by  means  of  the  compass,— or,  in  other 
words,  for  venturing  out  ot  the  mouth  of  a  river,  it  is  neither  our  wish, 
nor  our  interest,  to  discourage  the  progress  of  the  arts  and  manufactures  of 
our  country;  but  it  is  both  our  doty  as  scienti6c  journalists,  and  our  sponta- 
neous feeling  as  men,  to  warn  our  countrymen  against  the  dangers  to  which 
they  may  expose  themselves,  by  stretching  beyond  its  due  limits,  the  appli- 
cation of  any  product  of  our  manufacturing  ingenuity.  We  are  fully  aware 
of  the  advantages  which  belong  to  the  use  of  iron,  in  the  construction  of 
iron  steamers;  but  we  also  wish  our  readers  to  be  fully  impressed  with  a 
sense  of  their  recklessness  in  daring  all  its  dangers.  We  should  not  fulfil 
our  duties  towards  them,  did  we  not  distinctly  tell  them,  that  the  iron  ves- 
sel is  in  precisely  the  same  condition  with  respect  to  the  compass,  as  if  no 
compass  had  ever  existed,— -or,  in  some  respects,  even  a  worse  condition,— 
since  they  may  be  led  to  trust  to  a  guide  that  cannot  guide  them  aright 
and  neglect  those  slight  glimpses  of  indication  which  may  in  some  small  de- 
gree assist  them.  Such,  at  least,  is  our  view  of  the  matter;  ^nd  if  we  are 
wrong,  we  hope  we  need  not  say,  that  we  shall  be  extremely  glad  to  be 
enlightened  on  the  subject,  by  those  who  see  better  than  we  can. 

We  do  not  think  it  necessary  to  give  here  Captain  Johnson's  determina- 
tion of  the  best  position  for  a  sailing  compass  on  board  the  Garryowen^  as, 
even  abating  all  other  objections  to  the  use  of  this  kind  of  vessel,  we  have 
given  good  reasons  why  it  could  not  be  depended  on  for  any  other  vessel 
similarly  built,— much  less  for  one  in  which  a  different  disposition  of  mate- 
rials may  be  adopted.  On  the  care  bestowed  upon  the  experiments,  as  well 
as  on  the  evident  honesty  of  their  record,  we  cannot  speak  too  highly,  and 
we  are  glad  to  find  such  men  are  found  by  the  Admiralty,  to  be  entrusted 
with  this  class  of  expeditions.  We  cannot,  however,  in  respect  to  its  sci- 
entific value,  but  regret  that  a  more  complete  apparatus  was  not  furnished 
to  him,  and  that  a  more  suitable  period,  tioth  as  to  date  and  extent,  was  not 
selected  for  the  purpose.  1^,^.  p^p.  g^i. 


On  Lightning  Conductors^  particularly  as  applied  to  Vessels.    By  Martyh 

Roberts,  Esq. 
Bead  before  the  Electrical  Society  of  London,  Jane  24th,  1837. 

As  accidents,  attended  with  loss  of  lives  and  property,  are  constantly  oc- 
curring in  our  Royal  Navy  and  Mercantile  service,  from  the  effects  of  light- 
ning, notwithstanding  the  provision  often  made  for  their  defence,  I  have 
been  induced  to  turn  my  attention  to  the  subject,  as  well  In  a  philosophical, 
as  in  a  nautical  point  of  view,  and  I  trust  by  an  examination  of  the  causes^ 
and  a  citation  of  afeu>  effects  consequent  upon  them,  to  solve  the  embarrass^ 
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mmi  onder  which  we  now  lie,  and  to  point  out  the  m$ttna  whereby  such 
dienstroiM  conseqaencefi  may  in  future  be  prevented. 

The  causes  may  be  traced  to  two  principal  heads,  namely,  the  form,  and 
the  position,  of  the  conductor  used  at  sea.  The  conductor  roost  in  use  is  a 
chain,  eaci)  link  of  which  becomes,  by  the  action  of  the  saline  moisture  of 
the  atmosphere,  highly  oxidated,  and  as  oxide  of  metal  is  a  non-conductor 
of  electricity,  we  have  at  every  junction  of  one  link  with  another,  a  solu* 
tion  of  continuity  in  the  chain  regarded  as  a  conductor  of  electricity,  and 
therefore  when  the  vessel  is  struck  by  lightning,  every  joint  of  this  conduc- 
tor becomes  a  point  at  which  an  explosion  may  take  place,  and  where  con- 
sequently the  electric  fluid  may  strike  off  In  any  direction  whatever. 

Its  position,  when  the  royal  and  top-gallant  masts  are  struck,  is  often  pro- 
ductive of  danger  and  inconvenience,  for  the  portion  of  chain  pot  thet| 
stretched,  (the  spare  part)  is  allowed  to  remain  on  deck,  or  towed  over- 
board, either  position  being  one  of  danger  to  the  ship.  The  other  form  of 
conductor  used  is  that  invented  by  Mr.  Snow  Harris,  with  considerable  in- 
genuity, but,  in  my  humble  opinion,  by  no  means  tending  to  diminish  the 
danger.  Mr.  Snow  Harris'  plan  is  to  let  into  the  after  part  of  the  masts  a 
strip  of  copper,  of  considerable  surface,  but  of  liltle  thickness,  (under  the 
conviction  that  super6ce9,  not  content,  conducts  electricity,)  from  which 
opinion  I  must  beg  leave  to  differ,  as  it  is  decidedly  contrary  to  experiment; 
and  if  he  made  his  strips  thick  enough  to  be  efficient,  they  would  materially 
injure  that  essential  quality  in  masts,  pliability. 

While  differing  so  widely  from  a  gentleman  for  whose  talents  I  have  the 
greatest  respect,  I  feel  myself  called  upon  to  lay  before  the  society  a  few 
of  the  effects  likely  to  result  from  an  adoption  of  the  system  he  advocates. 

As  before  mentioned,  he  proposes  that  a  strip  of  copper  be  let  into  the 
after  part  of  each  portion  of  the  mast,  viz:  the  royal,  top-gallant,  top,  and 
lower  mast,  through  the  keel  into  the  water. 

Now,  in  the  6rst  place,  at  every  joint  of  the  mast  there  must  be  a  sepa- 
ration in  the  copper  to  allow  the  masts  to  be  lowered,  the  same  effects  must 
be  expected  as  have  been  condemned  in  the  chain;  and  even  supposing  the 
lightning  to  pursue  its  course  downwards  over  the  copper  strip,  it  appears 
to  me  highly  dangerous  to  conduct  such  an  immense  accumulatiou  of  elec- 
tric fluid  as  that  in  a  lightning  cloud,  into  the  body  of  the  vessel,  close,  ge- 
nerally speaking,  to  the  powder  magazine,  or  at  all  events  among  many  sub- 
stances that  would  produce  awful  effects  from  its  action  on  them:  the  lateral 
explosion,  of  which  I  here  speak,  can  easily  be  proved  by  experiment,  to 
take  place  even  in  the.transmission  of  the  feeble  quantity  of  electricity  gener- 
ated by  our  machines,  what  great  reason  then  have  we  to  dread  the  enormous 
quantity  of  the  fluid  which  will  be  conveyed  into  the  hull  of  the  ship?  In- 
deed Mr.  Harris  himself  gives  an  instance  of  most  serious  injury,  arising  to  a 
sailor  leaning  against  a  mast  through  which  the  lightning  was  transmitted. 

From  what  has  been  instanced,  I  feel  confident  that  few  will  dissent  from 
the  position  I  wish  to  defend,  that  a  perfect  metaUic  continuity  of  conduction 
from  the  mast  head  to  the  water,  and  aleo  a  transmiseion  of  the  fluid  through 
a  channel  far  removed  from  the  interior  of  the  ship^  is  absolutely  necessqry 
for  the  protection  of  vessels  from  Thunder  Storms. 

To  attain  this  desideratum  under  all  circumstances,  I  beg  leave  to  propose 
the  following  plan. 

Let  conductors  be  made  of  metallic  rope,  consisting  of  some  hundreds  of 
fine  awiealed  copper  wires,  laid  op  as  a  common  hemp  rope;  it  will, he  pli- 
able, and  may  be  rove  through  blocks,  and  traverse  as  well  as  any  other 
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rope.  Let  this  rope  be  6xed  to  a  copper  point  at  the  highest  mast  head, 
led  down  the  aHer  part  of  the  mast^  untii  it  urrives  at  the  lower  mast  head, 
and  from  thence  led  as  a  baclcstay  to  the  outside  of  the  ship,  add  there  fas- 
tened to  her  copper  sheathing.  By  this  means  a  perfect  metallic  conduct- 
ing channel  is  maintained  tor  the  lightning,  from  the  highest  point  to  the 
water,  without  interruption  or  contact  with  any  thing  that  can  possibly  pro- 
duce ill  effects.  AAoalBofElectricitj. 


We8i*8  Patent  Forge-hacks. 
The  rapidity  with  which  forge-backs  of  the  ordinary  construction  arc 
destroyed  by  the  intensity  of  the  heat  to  which  they  are  continually  sub- 
jected, has  led  to  the  invention  now  described,  and  which  was  patented 
by  Mr.  West,  of  Crayford,  a  blacksmith,  in  December,  1834.  The  in- 
vention consists  in  the  introduction  of  a  current  of  water  behind  the 
forge-back,  which,  as  is  obvious,  preserves  the  metal  from  destruction 
by  the  fire. 

Fig.  1.  Fig.  2. 


Fig.  3. 


Fig.  4. 


Fig.  1,  represents  a  front  view  of  a  forge-back^  which  is  made  hollow 
io  order  to  admit  of  a  flow  of  water. 
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Fig.  2  is  a  back  Tiew  of  fig.  i,  by  which  the  position  of  the  circaUting 
pipes  is  shown. 

Fig.  3  is  a  side  view  of  a  forge-back. 

Fig.  4  is  a  side  section,  by  which  the  action  of  the  water  will  become 
more  evident,  the  arrows  indicating  the  flow  of  the  water. 

The  back  of  the  forge  is  made  up  of  two  parts,  a  and  6— the  part  a 
being  the  front,  or  part  against  which  the  fire  or  hot  coals  lie,  and  is 
consequently  that  part  in  the  ordinary  back  which  is  liable  to  be  quickly 
destroyed;  but  when  constructed  in  such  a  manner  as  to  admit  of  a  con- 
stant flow  of  water  against  the  back  surface,  this  part  a  will  be  less  pre- 
j-ttdicially  acted  on  by  the  hot  coal,  owing  to  the  heat  being  constantly 
conveyed  away  by  the  circulation  of  the  water,  b  is  the  back  part  of 
the  forge-back.  These  parts  are  kept  together  by  screws,  d  is  the 
induction  pipe,  and  e  the  eduction  pipe,  which  respectively  lead  from 
and  to  a  tub  or  vessel  containing  water,  which  is  placed  in  any  conve- 
nient situation  in  order  that  water  may  constantly  flow  to  and  from  the 
hollow  forge-back  a  b. 

The  advantages  of  these  backs  are  their  indestructibility— that  the 
clinker  does  not  adhere  to  the  back,  and  consequently  that  the  fire  need 
never  be  disturbed  for  the  removal  of  the  clinkers — that  they  always 
burn  coal;  and  as  every  smith  is  aware  that  they  never  work  so  com- 
fortably, nor  get  their  heats  so  well  as  they  do  while  the  back  of  the 
forge  continues  cool,  this  must  be  a  great  recommendation. 

There  is  also  a  positive  saving  of  more  than  twenty  per  cent  in  coals. 

The  tub  or  vessel  for  the  water  may  be  placed  in  any  part  of  the  shop, 
80  that  it  is  above  the  level  of  the  back,  and  one  tub  or  vessel  will  do 
for  any  number  of  backs. 

The  back  is  to  be  connected  to  the  reservoir  or  tub  by  leaden  pipes. 

Lond.  Mecb.  Magazinf . 

Smoke  Burner. 

The  following  is  a  short  description  of  Messrs.  Chanter  and  Gray'a 
smoke  burner,  which  has  been  publicly  exhibited  at  their  premises,  in 
Earl  street,  Blackfriars,  and  inspected  by  their  Royal  Highnesses  the 
Dukes  of  Sussex  and  Cambridge*— the  former  attended  by  several  Fel- 
lows of  the  Royal  Society.  It  has  also  been  inspected  by  many  engineers 
and  gentlemen  interested  in  the  progress  of  science,  all  of  whom  agreed 
in  admitting  the  object  of  consuming  the  smoke  to  be  fully  accomplished. 
It  will,  therefore,  really  be  a  great  neglect  on  the  part  of  the  Legislature, 
if  manufactories  and  gas  works  are  longer  suffered  to  darken  the  atmos- 
phere of  the  metropolis  with  coal  smoke.  As  to  the  parties  interested 
in  locomotive  engines,  they  must  decide  for  themselves;  but  if  the  esti- 
mate be  correct,  that  they  can  obtain  from  coal  a  heat  greater  than  they 
now  obtain  from  coke,  and  at  less  than  half  the  expense,  it  may  readily 
be  supposed  that  they  will  soon  avail  themselves  of  this  patent. 

Description  of  the  Smoke  Burner* 

It  would  be  impossible  to  describe  fully  the  nature  of  this  invention 

'Within  the  limits  of  a  prospectus,  but  it  may  be  briefly  stated  that  its 

principle  essentially  consists  in  so  arranging  the  form  of  the  furnace  and 

position  of  the  bars,  that  the  fuel  is  regularly  advanced  by  gravitation 

upon  inclined  fire  bars,  without  the  aid  of  machinery,  or  any  apparatus 
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beiides  the  tiinple  ihdtruments  in  common  use  for  the  management  of 
furnaces;  the  carbon  and  various  inflammable  gases  are  set  free  in  the 
process  of  combustion,  and  being  more  charged  with  the  oxygen  of  the 
atmosphere  and  heat  of  the  fire,  proceed  through  and  over  the  fire,  which, 
increasing  in  heat  to  its  termination,  gradually  subjects  the  less  com- 
bustible gasei  to  perfect  combustion.  Saving  in  fuel  is  thus  effected; 
f^r,  in  the  present  furnaces,  these  are  not  only  passed  off  unconsumed, 
but  by  preventing  the  ignition  of  more  combustible  materials,  necessa* 
rily  waste  a  large  portion  of  the  burning  fuel.  Thus  the  primary  effect, 
in  the  operation  of  the  patent  furnace,  may  be  stated  to  be  that  of  ob- 
taining, at  the  termination  of  the  furnace,  that  intense  degree  of  heat  in- 
dispensable to  the  entire  combustion  of  the  various  substances  emitted 
from  the  burning  fuel.  It  is  needless  to  add,  that  this  produces  extraor- 
dinary economy  of  fuel.  This  invention  is  exhibited  in  the  specifica- 
tion in  twelve  different  forms,  showing  its  application  to  every  descrip- 
tion of  furnace.  The  details  are  somewhat  varied;  but  the  most  inipor- 
tant  part  of  the  principle,  namely,  the  absolute  combustion  of  the  vapour 
is  thus  effected  in  all  of  them  Mmiog  lounuL 


The  Patent  Sit/hxi/non. 

From  the  great  personal  convenience  I  have  myself  experienced,  in 
the  use  of  the  ingenious  little  instrument  of  which  a  sketch  accompa- 
nies this  communication,  I  feel  assured  that  I  shall  be  rendering  an  im- 
portant service  to  all  such  of  your  numerous  readers  as  are  draughts- 
men, by  introducing  it  to  their  notice  through  the  medium  of  your 
pages.  The  drawing,  which  is  the  full  size,  represents  Messrs.  Cooper 
and  Eckstein's  patent  pencil  pointer,  which  they  have  appropriately 
termed  the  Siyloxynon;  it  consists  of  two  sharp  files  neatly  and  firmly 
set  together  at  right  angles  in  a  small  block  of  rosewood. 


The  instrument  thus  formed,  speedily  produces  a  most  delicate  point 
to  black  lead,  slate,  or  chalk  pencils,  and  will  be  found  generally  useful 
for  renewing  the  points  of  various  other  articles  in  common  use. 

A  point  as  fine  as  that  of  a  needle,  may  be  given  to  good  HH  or  HHH 
pencils,  by  means  of  the  Styloxynon,  and  this  instrument  will  be  found 
an  invaluable  addition  to  the  drawing  table  of  architectural  and  mecha- 
nical draughtsmen  in  particular,  as  well  as  for  artists  generally.  The 
mode  of  using  it  is  merely  to  rub  the  pencil  backward  and  forward  with 
the  point  slightly  depressed  in  the  angular  groove,  turning  the  pencil 
round  at  the  same  time  between  the  finger  and  thumb,  when  a  most  ex- 
quisite point  will  be  produced,  which  by  occasional  recourse  to  the 
Styloxynon  may  be  maintained  at  pleasure. 
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When  a  new  pencil  Is  first  used,  it  should  be  roughly  pointed  with  a 
knife  before  employing  the  Styloxynon. 

'  Wm.  Baddelet. 

Lond.  Mech.  Ma^. 

iVo/e.— This  instrument,  if  constructed  of  good  coarse  files,  would  be 
▼ery  useful  in  a  laboratory  for  rounding  and  fitting  corks  for  jars  and 
bottles.  G. 


Plan  of  a  Navigable  Raft  in  ease  of  Shipwreck* 

Having  got  together  (from  the  wreck  or  by  other  means)  a  quantity 
of  stout  planks*  capable  of  supporting  the  requisite  number  of  hands 
with  provisions,  Sec,  arrange  them  side  by  side  in  the  form  of  an  oblong 
square,  the  breadth  being  one  third  of  the  length;  then  lay  at  equal  dis- 
tances across  them,  a  sufficient  number  of  others  as  beams  or  treadles, 
to  stifien  and  hold  the  raft  together,  pinning  them  down  with  nails,  or, 
if  these  are  inaccessible,  with  wooden  pegs,  which  swelling  in  the  water 
will  hold  firm  enough.  Now  raise  the  sides  and  one  end  perpendicu- 
lar, (two  or  more  feet  according  to  the  size  of  the  raft,)  sloping  up  the 
other  for  a  bow,  like  the  swim  of  a  barge.  The  sides  being  nailed  on, 
should  be  stayed  up  with  a  few  brackets  inside;  and  rigging  her  with  a 
mizen  royal,  or  a  couple  of  boat's  sails,  with  an  oar,  or  paddle  shaped 
plank  for  helm,  the  raft  is  furnished.  Half  a  dozen  spare  planks  slung 
over  the  bulwarks  by  one  end,  as  leeboards,  would  make  her  hold  an  ex- 
cellent wind.  She  would  be  as  stiff  as  a  church,  and  if  constructed  (as 
she  should  be)  of  large  superfices  in  proportion  to  her  burden,  would, 
from  her  light  draught  and  extent  of  floor,  be  both  a  fast  and  a  good 
sea  boat.  If  loaded  below  the  thickness  of  her  bottom,  she  should  be 
caulked,  if  otherwise,  not,  as  then  any  water  she  might  ship  escaping 
between  the  planks,  she  would  be  a  life  boat  and  could  not  be  swamped. 
This  plan  was  originally  intended,  only  as  a  resource,  for  the  purpose  of 
reaching  a  civilized  port  when  cast  away  on  a  barren,  or  distant  coast; 
but  on  reconsideration,  I  see  no  reason  to  hinder  its  construction  fon 
board  a  vessel,  provided  sufficient  materials  are  handy.  The  planks 
lying  flat  on  deck,  would  not  wash  off,  but  in  a  very  heavy  sea.  The 
work  is  of  the  simplest  and  roughest  kind,  and  might  be  completed  in 
a  few  hours  where  the  danger  is  not  immediate. 

A  Youngster. 

NaoL  Mag- 

Captain  Ericison*s  Patent  Sounding  Instrument. 

We  have  been  favoured  with  a  copy  of  the  certificate  granted  by 
Commander  Bisson  to  Captain  Ericsson,  which  we  have  great  pleasure 
in  subjoining:— 

^'  To  Captain  Ericsson. ' 

*<  My  Lords  Commissioners  of  the  Admiralty  having  ordered  a  trial 
of  your  patent  sounding  instrument,  I  was  directed  by  Rear  Admiral 
the  Honourable  Sir  Charles  Paget,  on  the  12th  of  this  month,  to  pro- 
ceed in  his  Majesty's  brig  Partridge,  under  my  command,  towards  the 
Atlantic  Ocean  for  that  purpose.    I  have,  accordingly,  to  certify,  that 

9» 
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I  have  put  your  sounding  instrument  to  a  complete  practical  test,  by 
using  it  every  second  hour,  by  day  and  by  night,  tov  nine  days,  beginning 
with  a  depth  of  5  fathom,  and  extending  to  6oo  fathoms.  Soundings 
up  to  80  fathoms  being  obtained  whilst  going  at  the  rate  of  6  knots  per 
hour. 

^*  Respecting  the  accuracy  of  the  instrument,  I  have  only  to  state  that 
I  found  it  perfect,  and  as  to  simplicity,  I  need  only  say  that  all  my  crew 
soon  understood  its  use,  and  on  these  grounds  I  can  strongly  recommend 
this  instrument  as  being  one  of  great  practical  utility. 

'^  Philip  I^isson,  Lieut,  and  Com. 

^<  Plymouth,  this  SSd  day  of  Sept..  18S6."  Loiid.Mecb.iCac. 


A  simple  method  of  Drawing  on  both  sides  of  a  Board  without  either  being 

Rubbed. 

To  effect  this,  I  think  that  two  slips  of  wood  of  the  same  thickness, 
provided  with  pins,  say  two  at  each  end,  and  these  made  to  fit  in  cor- 
responding holes  in  the  drawing  board  at  top  and  bottom,  would  be  suf- 
ficient for  the  purpose.  By  these  means  a  sheet  of  paper  could  be  laid 
on  both  sides  the  board,  and  be  used  at  the  same  time  by  reversing  the 
pieces  of  wood  from  one  side  to  the  other,  as  occasion  may  require. 
The  holes  should  be  near  the  edge  of  the  board  to  allow  as  much  roona 
as  possible  for  the  paper.  ibid. 


Railway  Transit, 

It  would  require  12  stage  coaches,  carrying  fifteen  passengers  each, 
and  1200  horses,  to  carry  ISO  passengers  340  miles  in  twenfy-foui^hours, 
at  the  rate  of  ten  miles  an  hour.  One  locomotive  steam  engine  will 
take  that  number,  and  go  two  trips  in  the  same  time,  consequently,  will 
do  the  work  of  2400  horses!  Again,  it  would  require  thirty  mail  coaches 
(six  passengers  each)  and  3000  horses,  to  take  180  passengers  and  mail, 
240  miles  in  twenty-iuur  hours,  at  the  rate  of  ten  miles  an  hour.  One 
locomotive  steam  engine  will  take  that  number,  and  go  two  trips  in  the 
same  time,  consequently^  will  do  the  work  of  6000  horses!^— 7*.  M. 

n>id. 


NOTIGES  F&OM  THE    FrENOH   JOURNALS.      TRANSLATED    FOR  THE  JoURMAL 

OF  THE  Franklin  Institute,  by  J.  Griscom. 


Fabriceition  of  a  Steel  called  Ahteoric  SteeL    Br  M.  Fisohbr. 

This  process  consists  in  combining  with  cemented  steel,  or  steel  of  any 
kind,  in  variable  proportions,  certain  alloys  which  have  the  property  of  in- 
creasing its  good  qualities  and  rendering  it  fit  to  receive  impressions  or  de- 
signs, similar  to  those  of  Damask.  It  is  produced  in  the  following  man- 
■er: 

Take  4  parts  of  zinc,  4  of  pure  nickel,  and  1  part  of  silver;— put  the 
whole  in  a  black  lead  or  other  refractory  crucible,  cover  it  well  with  pul- 
verised charcoal  and  lute  on  a  cover; — then  subject  the  crucible  to  the  heat 
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of  a  powerful  melting  furnace  until  the  mixture  is  perfectly  fused.  Pour 
it,  when  very  liquid,  into  a  vessel  tilled  with  cold  water,  to  render  it  tirit- 
tie  and  carefully  pulverise  it  in  a  cast  iron  mortar. 

When  a  sufficient  quantity  of  this  powder,   which  the  patent  .e  calls 
meteoric  powder  is  obtainedt 

Take  £4  pounds  of  blistered  or  any  other  steel, 
8  ounces  of  fine  meteoric  powder, 
6  ounces  of  pulverized  chromate  of  iron, 

1  ounce  of  wood  charcoal, 

2  ounces  of  quick  lime, 

2  ounces  of  porcelain  earth, 

and  subject  the  whole  in  the  ordinary  crucible,  to  the  requisite  heat.  The 
above  proportions  produce  steel  of  excellent  quality  which  may  be  heated 
and  drawn  out  in  the  usual  manner*  When  its  surface  is  polished  and 
treated  with  a  mixture  of  one  part  of  nitric  acid  and  twenty  parts  of  acetic 
acid,  it  presents  a  beautiful  damasked  appearance.  As  soon  as  the  acid 
has  taken  thorough  eflTect,  the  piece  is  to  be  carefully  washed. 

BaU.  d'eneonr. 


ProtusfoT  rendering  woolj  dyed  or  not  dyed,  Jit  for  spinning  without  oiling. 

Bt  M.  Pimont. 

.  Boil  water,  pure  or  alkaline,  in  a  strong  digester  provided  with  a  safety 
Talve,  and  conduct  thie  steam  through  a  copper  tube  into  a  tight  metallic 
Teasel  containing  the  wool  to  be  prepared.  The  action  of  the  steam,  under 
strong  pressure,  penetrates  the  wool,  thoroughly  extends  it,  and  expands  it 
so  that  it  can  be  spun  without  oil.  iMd. 


Fabrication  of  a  Black  Enamel^  known  wader  the  name  of  Nielle.     By  M. 
M*  Waonbr  AMD  Mention. 

This  is  composed  of  an  ounce  of  silver,  two  ounces  and  a  quarter  of 
copper,  one  ounce  and  five  eighths  of  lead,  half  an  ounce  of  borax,  and 
twelve  ounces  of  sulphur. 

The  sulphur  is  put  into  a  retort  and  the  silver  and  copper  into  a  cruciblei 
when  the  metals  are  melted  add  the  lead,  and  pour  the  whole  into  the  re- 
tort, and  close  it  tightly  to  prevent  the  inflammation  of  the  sulphur.  Be- 
fore the  mixture  is  calcined,  add  the  borax,  to  refine  and  purify  the  mix- 
ture, and  then  continue  the  calcination,  until  neither  flame  nor  smoke  ap- 
pears in  the  neck  of  the  retort.  Pour  the  contents  into  an  iron  pot.  This 
alloy  is  hard  enough  to  receive  a  polish  like  silver  and  supple  enough 
sot  to  scale.  After  pulverizing  it,  wash  it  in  filtered  water,  mixed  with 
sufficient  quantity  of  sal  ammoniac  to  acidulate  the  water,  which  sep- 
arates all  impurity  from  the  alloy; — nour  offthe  fluid,  and  wash  the  material 
again  with  clear  water,  to  which  a  tittle  gum  arabic  has  been  added. 

When  the  surface  to  be  enameled  has  been  well  prepared,  apply  the 
nielle  by  means  of  a  spatula,  the  gum  arabic  attaches  it  without  rubbing  in 
the  lines  made  by  the  graver.  Place  the  article  thus  covered  in  a  muffle  in 
the  enamelling  furnace  and  let  it  remain  until  the  Niellie  is  melted.    Then 
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withdraw  it  from  the  maffle,  and  if  the  enamel  is  melted  clear  and  witbwit 
blisters,  polish  it  bj  the  means  and  processes  used  for  polishing  silver. 

Ibid. 


New  mode  of  preparing  hicarhonaie  of  potash.  Br  Wohleiu 
Carbonate  of  potash,  either  dry  or  in  solution,  as  is  well  known,  absorbs 
the  second  atom  of  carbonic  acid,  which  is  necessary  to  its  transformation 
to  the  bicarbonate,  very  slowly.  Wohler  found  that  the  porous  state  of 
charcoal  mingled  with  this  salt,  facilitated,  in  an  extraordinary  manner, 
the  formation  of  bicarbonate.  The  following  method  is  adopted.  Crude 
tartar  is  carbonized  in  a  covered  crucible, — the  carbonized  mass  is  slightly 
moistened  with  water,  placed  In  a  suitable  vessel,  and  carbonic  acid  gas  is 
passed  through  it  The  gas  is  absorbed  with  such  rapidity  that  the  mass 
grows  so  warm  as  to  make  it  necessary  to  surround  the  vessel  with  cold  wa- 
ter to  prevent  the  decomposition  of  the  bicarbonate  formed.  The  moment 
of  saturation  19  known  by  the  diminution  of  temperature.  The  material  is 
then  lixiviated  with  the  least  possible  quantity  of  water  of  90^  or  100^ 
Fahr.  and  as  the  filtered  solution  cools,  the  greater  part  of  the  bicarbonate 
of  potash  is  deposited  in  fine  crystals. 

Jour,  de  Pluunu 


Notice  of  a  New  Process  for  making  Bricks^  TVeSf  ^c.    Invented  by  M. 

Terrasson. 

After  remarking  upon  the  properties  necessary  in  a  machine  that  shall 
completely  fulfil  the  objects  of  an  artificial  brick  maker,  the  difficulties  to 
be  surmounted  in  such  an  invention,  especially  that  which  arises  from  the 
adhesion  of  the  clay  to  the  mould,  and  the  failure,  wholly  or  in  part,  of  all 
former  contrivances  for  this  purpose,  the  inventor  thus  describes  his  plan: 

This  machine  is  divided  into  two  parts. 

1.  Machine  for  kneading  the  clay. 

2.  Machine  for  moulding  and  transporting  the  bricks  to  the  area,  or  yard. 
The  same  motive  power  may  accomplish  both  objects. 

Machine Jor  Kneading, — Horse  or  water  power,  &c,  may  be  used  at 
pleasure.  That  which  I  use  at  Teil  is  moved  by  two  horses.  The  yard  it 
on  the  side  of  an  argillaceous  hill.  Two  large  sheds  are  erected,  one  of 
which  is  two  stories  high;  the  upper  serving  for  the  horse  floor,  the  large 
wheel,  and  the  several  connecting  parts.  The  ground  floor  below  contains 
the  moulding  and  transporting  machine. 

The  other  shed  is  a  drying  room  and  store  house;  it  is  situated  so  as  to 
serve  as  a  place  of  discharge  by  the  shortest  way  possible. 

The  hill  forms  a  slightly  inclined  plane;  it  furnishes  the  earth,  and  from 
its  position  facilitates  the  transportation  of  the  clay. 

Machine  for  Kneading  and  drawing  out  the  Clay^^Tmo  horses  attached 
to  the  two  arms  of  a  lever,  turn  a  large  wheel  connected  with  a  trundle, 
which  impels  a  vertical  shaft  working  in  a  cylinder  or  field  vat.  This  sha/t 
is  furnished  with  spiral  cutters^--the  moistened  earth  is  put  into  the  vat, 
the  cutters  in  turning,  knead  it,  divide  it,  and  force  it,  by  its  own  weight 
and  the  impulsion  of  the  screw,  which  operates  like  the  screw  of  Archi- 
medes, excepting  that  it  reverses  the  motion.  The  clay  arrives  at  the  bot* 
torn  of  the  vat  exceedingly  well  prepared,  and  then  passes  through  a  hole, 
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round  or  siioare,  which  maj  be  enlarged  at  pleasure  bj  means  of  a  screw 
which  presses  against  a  slide.  We  thus  obtain  a  roll  or  fillet  of  claj  of  anjr 
desired  dimensions. 

Machine  for  Moulding  and  Trantporting  the  Bricks.^^This  machine, 
which  gears  in  to  the  one  above,  is  placed  below  the  vat  in  sach  a  manner 
that  the  claj,  already  formed  of  a  due  calibre,  enters  the  mould,  which  is 
nothing  more  than  a  chaplet  or  hollow  frnme^  moving  horizontallj,  with 
an  adjusted  velocity,  and  turning  upon  and  around  cylinders.  A  large  cyl- 
inder is  placed  over  the  mould,  and  another  below,  forming  a  rolling  press 
which  flattens  and  compresses  the  clay. 

After  having  passed  with  the  mould  under  this  large  cylinder,  the  clay  is 
perfectly  level  or  even;  a  boy  havinft  previously  placed  boards  in  the 
mould,  and  upon  these  boards  the  bricks  are  made.  The  frame  returns 
empty,  the  tioards  continue  their  horizontal  course,  bringing  a  fillet  of  clay 
well  pressed  and  levelled;  two  wires,  stretched  by  a  weight,  and  placed  on 
each  side  of  the  board,  free  the  clay,  and  remove  all  the  roughness  which, 
in  being  stripped,  the  mould  might  have  left  on  the  fillet. 

The  boards  continue  their  horizontal  course,  being  urged  forward  by 
those  which  the  child  continues  to  place  in  the  mould;  they  arrive  at  a 
point  immediately  under  one  end  of  a  balance  weight  (bascule^  formed  of  a 
frame,  across  which  wires  are  stretched,  and  which,  as  the  weight  falls,  cut 
oif,  in  the  twinkling  of  an  eye,  ten  or  twelve  bricks.  The  machine  stops 
an  instant  to  give  time  for  this  important  operation,  which  may  be  repeated 
five  times  in  a  minute.  A  clock  bell  gives  notice  when  the  stroke  is  given. 
"When  the  bricks  are  cut  oflf,  and  the  balance  weight  rises,  the  chaplet  con- 
tinues its  motion,  and  two  boys  take  hold  of  the  board. 

By  means  of  a  long  file  of  cylinders  upon  a  slightly  inclined  plane,  the 
boards  are  carried  to  any  desired  distance  without  labour,  being  hurried 
down  like  wagons  on  an  inclined  railroad. 

I  have  stated  that  five  strokes  of  the  balance  weight  may  be  given  per 
minute,  making  fifty  bricks  of  large  size.  By  dividing  them,  100  of  less 
size  would  be  made;-— indeed,  if  the  children  could  take  them  oflT,  150 
might  be  made,  a  result  which,  however  incredible,  is  nevertheless  true,  as 
I  have  proved  before  the  authorities  of  the  country,  who  were  quite  incredu- 
lous before  they  saw  it.     I  have  even  gained  bets  upon  it. 

I  have  hitherto  employed  only  horse  power,  but  there  would  be  great  ad- 
vantage in  using  steam,  wind,  and  especially  water;  the  velocity  of  the 
shaft  being  more  regular  and  rapid  with  a  water  fall,  and  with  a  greater 
force  than  two  horses,  the  kneading  and  other  operations  would  be  better 
performed. 

By  a  similar  arrangement,  tiles  are  made,  earthen  water  pipes  may  be 
mouUled,  concave  bricks  for  vaults,  and  in  fact  all  sorts  of  bricks,  refrac- 
tory and  others.  Beceo&InduitriaU. 


Progress  of  Pbysical  Science. 

Minimum  Density  of  Liquids.    Bt  C.  Despretz. 

Two  memoirs,  one  on  the  maximum  density  of  pure  water  and  the  other 
on  that  of  saline  solutions,  were  read  before  the  Jicademie  des  Sciences  and 
an  account  of  them  given  in  the  Compies  Rendus  de  l^AcadsmiCj  by  Gat 
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LussAo,  Araoo  and  BsoquEREL.    This  has  been  translated  by  W*  Fran-* 
CIS.  6. 

After  noticing  and  trying  several  methods,  the  author  states,  ^'the  process 
which  appeared  to  me  to  be  the  most  suitable,  was  to  compare  the  progress 
of  a  water  thermometer  with  a  mercurial  thermometer.  For  this  purpose  I 
constructed  six  water  and  four  mercury  thermometers.  All  these  instru- 
ments were  divided  into  parts  of  equal  volume.  In  order  to  get  rid  of  the 
error  which  arises  from  the  conical  form  of  the  tubes,  I  disposed  them  so 
that  the  variation  in  the  size  of  the  diameter  took  the  one  direction  and  the 
other  alternately.  In  the  first  experiments  the  instruments  were  placed  id 
the  midst  of  a  liquid  which  was  gradually  made  cold;  and  after  it  had 
passed  the  apparent  maximum,  the  apparatus  was  left  to  the  calorific  inAa- 
ence  of  the  surrounding  bodies;  it  then  became  warm,  and  arrived  at  the 
point  of  departure.  By  performing  the  experiment  so  that  the  heating  kept 
equal  pace  with  the  refrigeration,  the  error  occasioned  by  the  want  of  co- 
incidence between  the  water  thermometer  and  the  mercury  thermometer 
was  avoided;  the  first  being  always  behind  the  second.  I  also  lessened  very 
much  this  cause  of  error  by  taking  the  mean  of  the  results  obtained;  never- 
theless I  preferred  observing  in  the  statical  condition. 

After  various  essays,  which  need  not  be  enumerated,  I  adopted  the  fol* 
lowing  apparatus. 

It  consists  of  a  cylindrical  copper  vessel,  similar  to  a  large  eproovette. 
In  this  vessel  two  water  thermometers  and  three  mercury  thermometers  are 
suspended,  the  two  first  alternating  with  the  latter;  all  the  reservoir*  are 
at  the  same  height;  the  vessel  is  corked  so  as  to  hinder  the  access  of  ex* 
ternal  air.  It  is  then  placed  in  a  large  earthen  vessel  filled  with  a  mixture 
at  various  temperatures,  from  -f  16^  Cent,  to  the  freezing  of  the  water, 
which  takes  place  at  times  at  — 5°,  at  times  at — 10°.  sometimes  at— 15S 
and  even  at — 20°  Cent.  We  should  remember  that  Gay-Lussac  had  pre- 
viously observed  water  to  remain  in  a  liquid  state  — 12^  Cent. 

Each  experiment  lasted  from  eight  to  ten  hours,  during  which  from  eight 
to  ten  numbers  were  taken. 

The  results  obtained  with  the  water  thermometers,  were  as  follows: 
Seven  experiments  with  one  tube  9^39C. 

Seven  do.  another  4.  02 

Two  do.  a  third  4.  01 

Two  do.  a  fourth  3.  96, 

The  mean  from  these  eighteen  experiments  is  4°  C,  which  agrees  within 
two  hundredths  with  the  result  of  the  former  process. 

Before  and  after  each  experiment  the  zero  of  the  thermometer  was  ex- 
amined. This  verification  is  absolutely  necessary,  because  the  zeros  of 
thermometers,  even  of  those  which  have  been  constructed  for  a  long  time, 
diflfer  when  these  instruments  are  kept  for  some  time  at  a  low  or  high  tem- 
perature. We  shall  have  occasion  to  return  to  this  important  fact  on  anoth- 
er occasion. 

So  many  contradictory  results  have  been  obtained  on  the  subject  of  the 
maximum  of  density  of  pure  water,  that  it  is  quite  unnecessary  to  mention 
here  in  what  these  experiments  may  be  regarded  as  more  nearly  approach- 
ing to  the  tri^th.  They  occupied  me  for  a  year.  I  constructed  and  gradua- 
ted all  the  instruments  myself.  The  weighings  were  performed  with  the 
greatest  care."  Fearful  of  partial  errors,  all  the  results  were  represented 
by  drawings  on  a  very  large  scale.  I  lay  before  the  Academy  a  few  onlr 
of  the  numbers  and  curves.    AUhoagh  we  cannot  answer  for  the  hundredth 
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part  of  a  degree,  considering  the  extreme  mobility  of  glass  instruments, 
iwe  yet  remark  that  the  difierence  of  the  single  results  with  4^,  a  difference 
which  in  general  has  amounted  to  some  hundredths,  never  surpassed  0^.1, 
and  that  the  two  processes,  which  have  not  the  least  relation  with  one 
another,  have  furnished  sensibly  the  same  result.  Nevertheless,  on  ac- 
count of  the  importance  of  the  subject,  I  shall  have  the  honour  in  a  short  time 
of  laying  before  the  Academy  some  experiments  made  by  a  process  not  yet 
described,  and  employed  at  very  low  temperatures. 

This  memoir  closes  with  a  table  of  the  dilatation  of  water  from  degree 
to  degree,  from  the  maximum  to  the  boiling  point,  and  from  the  maximum 
to — 130  Cent.  The  dilatation  is  a  little  stronger  below  than  above  the 
maximum. 

This  dilatation  amounts  ^^  from  4*^  to  100"". 

Various  points  of  the  scale  have  been  verified  by  fixed  temperatures,  as 
that  of  aether,  alcohol,  &c.  The  curve  of  dilatation  is  almost  a  parabola 
for  a  very  considerable  space  on  the  scale. 

Extract  from  the  Second  Memoir. 

The  question  respecting  the  maximum  of  density  of  saline  solutions,  im- 
mediately connected  with  the  researches  relative  to  the  temperature  of  the 
sea  at  various  depths,  has  been  for  a  long  time  agitated  among  natural  phil- 
osophers, who,  however,  are  far  from  agreeing  with  each  other  on  this  sub- 
ject; thus,  as  Ermann  remarks,  while  Rumford,  Marcet,  and  Berzelius 
think  that  salt  water  has  no  maximum >  Gay-Lussac,  Scoresby,  and  Sabine, 
guided  by  analogy,  profess  quite  a  contrary  opinion.* 

Of  the  four  methods  described  in  my  paper  on  the  maximum  of  pure  wa- 
ter, says  M.  Despretz,  one  only  is  applicable  to  aqueous  solutions.  It  is 
that  in  which  the  course  of  a  water  thermometer  is  compared  with  that  of 
a  mercury  thermometer.  In  the  experiments  with  saline  solutions,  as  in 
those  of  pure  water,  four  thermometers  filled  with  saline  solutions  and  four 
with  mercury  were  immersed  in  a  large  vessel,  the  temperature  of  which 
was  gradually  lowered  to  six  or  seven  points,  which  I  sought  to  render  fix- 
ed. In  order  to  avoid  the  influence  of  the  warming  or  cooling  of  the  ves- 
sel, thermometers  containing  mercury  and  saline  solutions  were  taken  al- 
ternately. A  curve  was  traced  with  the  apparent  contractions  and  expan^ 
sions,  to  which  was  drawn  a  tangent  parallel  to  the  line  of  expansion  of  the 
glass.  The  tangential  point  gave  the  temperature  of  the  maximum,!,  e, 
the  point  where  the  expansion  is  equal  to  the  contraction  of  the  ^lass,  which 
is  evidently  the  point  where  the  absolute  dilatation  of  this  solution  is  zero. 
This  is  the  transition  of  the  contraction  into  (he  expansion  by  cold. 

M.  Despretz  did  not  find  a  single  aqueous  solution  which  did  not  show 
a  maximum  either  above  or  belo^  the  freezing  point.  The  solutions  which 
contain  1  to  S  centimetres  of  foreign  matter  are  in  the  first  predicament; 
those  containing  more,  in  the  latter. 

Every  one  can  demonstrate  the  existence  of  a  maximum  for  any  aqueous 
solution  whatever;  for  this  purpose  it  is  only  necessary  to  construct  a  ther- 
mometer with  the  solution,  and  to  lower  the  temperature  rather  slowly:  the 
liquid  is  seen  to  contract  down  to  a  certain  point,  and  then  by  a  continued 
refrigeration  regularly  to  expand. 

These  experiments  being  very  long  and  laborious,  after  having  proved 

*Caplain  Sabin«'i  remarks  on  this  subject  will  be  found  in  Phil.  Ifag.  ¥!fst  Series* 
voL  buii.  p.  70«— £>iT. 
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the  existence  of  a  maxtmum  for  any  aqueous  solution,  the  author  contented 
himself  with  extending  these  researches  to  eleven  different  substances:  sea 
water,  chloride  of  sodium,  chloride  of  calcium,  carbonate  of  potash,  carbo- 
nate of  soda,  sulphate  of  potash,  sulphate  of  soda,  sulphate  of  copper,  and 
alcohol. 

With  the  exception  of  sea  water,  every  substance  was  dissolved  in  pure 
water  in  seven  diffierent  proportions.  These  ten  substances  therefore  give 
seventy  solutions.  The  nature  of  the  substances  was  varied,  in  order  to 
follow  the  general  course  of  the  phenomenon.  Among  them  were  dell- 
quescents,  efflorescents,  bodies  which  are  not  affected  by  the  air;  some  verj 
soluble,  others  of  little  solubility. 

We  will  begin  with  mentioning  the  results  which  relate  to  sea  water. 
I  first  operated,  says  M.  Despretz,  with  an  artificially  formed  sea  water  ac- 
cording to  Marcet's  analysis;  but  M.  Arago,  to  whom  I  mentioned  my  first 
experiments,  had  the  kindness  to  offer  me  some  sea- water  collected  by  M. 
Freycinet  in  the  Southern  Ocean.  This  water  weighed  jit  20^  ].0£75. 
The  mean  from  twelve  experiments  gave— 2^.55  for  the  temperature  of 
the  freezing  point  in  a  state  of  agitation;  at  the  instant  of  freezing  the 
thermometer  returned  to  — 1^.84  of  density.  This  fluid  has  its  maximum 
density  at  — S^.67*  This  is  the  mean  deduced  from  five  experiments  with 
three  different  tubes.  One  tube  gave  twice  — 8^*69;  a  second  — 3^.60  and 
— 3**.59;  a  third  — S°J7.  We  now  see  the  reason  why  Marcetand  Ermann 
did  not  discover  any  maximum  density  in  sea  water,  because  they  searched 
for  it  above  the  freezing  point,  while  it  is  situated  at  more  than  one  degree 
below. 

The  solution  of  the  question  relative  to  sea  water  sufficed  for  the  pur- 
poses of  physical  geography;  but  the  history  of  corpuscular  properties  re- 
quired a  more  general  solution.  It  was  necessary  to  extend  these  experi- 
ments to  a  certain  number  of  aqueous  solutions  in  order  to  discover  the 
course  which  the  maximum  takes  as  the  addition  of  foreign  matter  low- 
ers it. 

For  this  purpose  I  dissolved  several  quantities  of  foreign  matter  in  the 
proportions  1,  2,  4,  6,  12,  and  24.  Each  of  the  substances  was  employed 
in  a  pure  state,  which  it  is  now  very  easy  to  ensure.  The  chloride  of  sodi- 
um, the  chloride  of  calcium,  the  carbonate  of  potash  and  that  of  soda  were 
melted.  The  carbonate  of  potash  was  obtained  by  calcining  pure  and 
crystalized  bicarbonate.  The  sulphate  of  copper  was  employed  crystallized. 
Water  not  being  an  essential  part  of  this  salt,  it  was  subtracted;  while  the 
pure  hydrate  of  potash,  concentrated  sulphuric  acid  and  absolute  alcohol, 
(water  being  in  certain  respects  essential  to  their  composition,  since  heat 
alone  does  not  expel  it,)  were  considered  as  anhydrous  bodies.  We  will 
mention  some  of  the  results  obtained: 

Sea  Soli. 

0.009123  of  salt«««*freezing  point*~l''.21.  Max.  •flMOCent. 
0.0246  **  "  —2  '24     *♦      ^l  .69     ** 

0.0371  **  **  —2  .77     "      —4  .75     ♦« 

0.0741  "  «  —5  .10    *•    —16  .00    *^ 

*The  temperatoret  are  those  marked  by  the  fbermoaneter  at  the  moment  when  the 
liqaid  ii  on  the  point  of  freesing.  The  temperatures  indicating  the  actual  freesing, 
i*  e.  which  are  for  the  solutions  what  aare  ia  for  pure  water^  are  iiot  so  low. 
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Chhride  of  Caldum. 

0.0371  of  salt-— freezing  point  —3^92,  Mai.  — 2^4SCeDt. 
0.0741        ^-  *•  — 5».28       "  10.43    " 

This  sinking  of  the  maximum,  says  the  aathor,  cannot  be  the  consequence 
of  a  partial  freezing  of  the  liquid  mass,  since  the  curfe,  representing  the 
expansions  above  and  below  the  maximum,  is  quite  regular,  as  the  draw- 
ings which  I  now  lay  before  the  Academy  will  show;  the  freezing  of  the 
smallest  part  would  determine,  in  the  curve,  points  which  by  geometricians 
are  denominated  ningular.  Besides,  this  partial  freezing  could  scarcely 
take  place  without  causing  the  freezing  of  almost  the  entire  mass.  The 
coincidence  also  which  exists  between  the  experiments  performed  on  the 
same  solution,  but  with  different  tubes,  excludes  all  idea  of  freezing. 
Thus  for  the  solution  of  sea  salt  at  0^.0371,  one  tube  gave  — 4^.80,  — 4^7S, 
— 4^76,  the  mean  of  which  is  — 4**.76,  A  second  tube  gave  — 4®,7S, 
•— 4^72,  — 4*.77,  the  mean  of  which  is  — 4**.74j  which  differs  from  the 
first  only  by  two  hundredths. 

We  conceive  that  there  does  not  always  exist,  the  same  agreement  in 
the  partial  experiments:  many  however  exhibit  but  a  small  diff'erence. 

In  comparing  the  various  experiments,  we  see  that  it  is  neither  the  more 
soluble  salts,  nor  the  salts  which  most  retard  the  freezing  point,  that  lower 
the  maximum  most;  for  instance,  the  chloride  of  calcium  lowers  the  maxi- 
mum much  less  than  sea  salt;  the  sulphate  of  potash  less  than  the  sulphate 
of  soda.  This  result  is  obtained  whatever  may  be  the  degree  of  concen- 
tration of  the  solutions  compared. 

The  two  following  results,  says  Despretz,  appear  to  me  to  be  proved: 

1.  Sea  water,  and  all  aqueous  solutions,  acid,  alcoholic,  saline  and  alka- 
line, have  a  maximum  of  density. 

2.  This  maximum  sinks  much  quicker  than  the  freezing  point,  the  vari- 
ation of  which,  as  well  as  that  of  the  density,  is  nearly  proportional  to  the 
quantity  of  matter  added  to  the  water. 

The  point  of  the  maximum  remains  at  first  above  that  of  the  freezing 
point;  it  then  reaches  it,  and  finally  sinks  below  it.  Even  with  seven  hun- 
dredths of  salt,  acid,  or  alkali,  the  maximum  may  be  at  12  degrees  below 
the  freezing  point,  so  that  it  is  impossible  to  discover  it  except  by  exposing 
the  fluid  solution  in  narrow  tubes  to  temperatures  far  below  that  point. 

LoDd.  4bEdiD.  PhUos.  Mac- 


A  Few  Words  on  Astronomy. 

If  England  may  be  permitted  to  cast  a  proud  eye  upon  the  period 
in  which  Flamsted,  and  Hal  ley,  and  Newton  flourished,  she  cannot  but  con* 
template  with  the  bitterest  dejection,  that  which  succeeded  it.  A^ifPro- 
videoce  bad  decreed  that  there  should  be  a  balance  in  the  glory  as  well  as 
in  the  power  of  nations,  no  British  name  has  been  allowed  to  share  in  the 
intellectoal  triumphs  which  illustrated  the  middle  and  the  close  of  the  eigh- 
teenth century.  Truth  and  justice  demand  from  us  this  afflicting  acknow- 
ledgment, while  they  award  to  Clairaut,  Euler,  D'Alembert,  Lagrange, 
and  Laplace,  the  high  honor  of  haying  completed  the  theory  of  the  system 
of  the  world. 

The  problem  ol  two  bodies,  or  the  determination  of  the  motions  of  one 
planet  revolving  round  another,  had  received  from  Newton  the  most  per- 
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feet  solution.  He  had  eveo  shown  that  the  problem  of  three  bodies,  in 
which  the  action  of  a  disturbing  planet  is  introduced,  could  be  resolved  by 
the  principles  which  he  had  established;  and  in  the  case  of  the  lunar  irre* 
gularities,  he  had  succeeded  in  explaining  no  fewer  than  Jive  of  the  most 
important.  At  this  point,  however,  the  power  of  analysis  failed,  and  it  was 
left  to  a  succeeding  age  to  complete  the  noble  edifice  which  he  had  founded. 
The  results  of  the  labours  to  which  we  allude  are  developed  in  the  Me- 
canxque  CiUste  of  Laplace,  a  work  which  ranks  next  to  the  Principia;  but  it 
would  exceed  our  limits  were  we  to  assign  to  each  of  the  astronomers  we 
have  named  their  respective  claims  to  immortality.  By  the  improvements 
they  have  made  in  the  analytical  art,  they  have  solved  the  problem  of  three 
bodies,  and  have  computed,  with  accuracy  almost  miraculous,  the  various 
disturbances  which  affect  the  motions  of  the  principal  planets.  But  though 
all  the  bodies  of  the  system  thus  exercise  over  each  other  a  reciprocal  in- 
fluence, yet  it  has  been  proved  by  Lagrange,  that  the  resulting  irregulari- 
ties are  all  periodicai»  and  that  while  the  form  and  position  of  their  orbits 
are  ever  changing,  their  mean  motions  and  mean  distances  from  the  sun  are 
subject  to  no  variation.  Amid  the  actions  and  re -actions  of  our  system, 
therefore,  the  general  harmony  is  never  broken,  and  from  the  arrangements 
of  this  celestial  mechanism,  disorder  and  decay  have  been  forever  excluded. 
What  a  sublime  and  instructive  picture  is  thus  presented  to  man! — while  he 
and  every  thing  around  him  bears  theimpressof  his  fleeting  nature, — while 
even  the  solid  globe  on  which  he  treads  is  rent  by  convulsions,  and  agitated 
in  the  conflict  of  its  elements,  yet  does  the  general  system  stand  unshaken 
amid  the  oscillations  of  its  parts,  and  thus  testify  to  each  generation,  as  it 
comes,  the  wisdom  and  the  power  with  which  its  great  architect  has  pro- 
vided for  the  stability  of  his  material  throne. 

But  though  the  spirit  of  English  science  had  thus  been  slumbering  amid 
the  intrigues  of  faction,  and  the  apathy  of  shortlived  and  unenlightening  ad- 
ministrations, the  exertions  of  individual  genius  were  preparing  in  secret  for 
new  achievements.  The  invention  of  the  achromatic  telescope  by  Dolland, 
and  the  improvement  of  the  reflectors  by  Short  and  Mudge,  bad  armed  the 
observer  for  the  great  object  of  sidereal  astronomy — for  examining  (he  phe- 
nomena and  condition  of  the  stars,  and  the  structure  of  the  groups  and  sys- 
tems which  the  telescope  descried  in  the  immensity  of  spHce.  In  this  pe- 
riod, doubtless  the  most  brilliant  in  the  annals  of  di^scovery,  (li^  niime  of 
Herschel  stands  in  proud  pre-eminence,  as  (he  founder,  and  (lie  most  suc- 
cessful cultivator,  of  sidereal  astronomy;  and  when  we  add  the  name  of  his 
accomplished  soUjpfDr.  Brinkley.  (tiishnp  ofCloyne,)  of  Sir  Jumes  South, 
and  of  Mr.  Strove,  we  complete  ttie  list  of  (he  great  men  who  have  im- 
mortalized themselves  in  (his  diflicult  and  boundless  field  of  inquiry. 

Before  we  proceed  to  give  an  account  of  their  labours,  it  is  necessary 
that  the  reader  should  have  some  idea  of  the  distance  ami  magnitudes  of  the 
bodies  which  are  to  come  under  hi-*  con!«iileration.  That  the  nearest  of  the 
fixed  stars  are  not  placed  at  immeasurablt>  distancea,  has  been  fully  esta- 
blished by  the  numerous  and  ably  conducted  observations  of  the  Bis^tiop  of 
Cloyne.  This  distinguished  astronomer  has*  found  that  the  star  a  Lyrm 
has  a  paralyx  of  1".  I,  or,  what  \^  the  same  thing,  that  the  radius  of  the 
earth's  annual  orbit,  would,  if  seen  from  that  t«tar,  subtend  an  angle  of  IM: 
hence  it  follows,  that  its  distance  I.**  20,159.665.000,000  ifiles,  or  twenty 
billions  of  miles.  Sir  William  Her«chel,  from  repeated  measurementis.  con- 
siders the  diameter  of  a  Zryra?  as  three  tenths  of  a  second,  and  consequenlly. 
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Its  diameter  most  be  three  thousand  times  greater  than  that  of  oar  ran,  or 
2,669,000,000  miles,  or  three-fourths  of  the  size  of  the  whole  solar  syitem, 
as  circomscribed  by  the  prbit  of  the  Georgiom  Sidas.  This  extraordinary 
result  does  not  entirely  accord  with  a  carious  calculation  of  the  Marquis 
Laplace,  that  a  luminous  star,  of  the  same  density  as  the  earth,  and  whose 
diameter  is  two  hundred  and  fifty  times  that  of  the  sun,  would  exercise  such 
an  attraction  over  the  rays  which  issued  from  it,  that  they  could  not  arrive 
at  the  earth;  the  consequence  of  which^would  be,  that  the  largest  luminous 
bodies  in  the  universe  would,  on  this  account,  be  invisible.  But  however 
this  may  be,  it  cannot  be  doubted  that  the  scale  of  distance  and  magnitude 
for  the  fixed  stars  cannot  be  greatly  different  from  that  which  we  have 
stated. 

It  was  to  regions  so  remote,  and  to  bodies  so  vast,  that  Sir  William  Her- 
schel  directed  his  powerful  telescopes,  after  he  had  extended  the  limits  of 
our  own  system,  by  the  discovery  of  one  primary  and  eight  secondary  pla- 
nets. Professor  Kant  and  the  celebrated  Lambert  had  suggested  the  hypo- 
thesis, that  all  the  bodies  in  the  universe  were  collected  into  nebulaB,  and 
that  all  the  insulated  and  scattered  stars  formed  part  of  the  nebula  to  which 
our  own  system  belonged.  Pursuing  this  happy  thought,  Sir  William  Her- 
schel  examined  no  fewer  than  2,600  nebulae,  and  he  was  led  to  the  opinion, 
that  the  galaxy,  or  milky  way,  was  the  projection  of  our  own  nebula  in  the 
sky,  and  by  gauging  the  heavens,  or  counting  the  number  of  stars  which 
occur  in  the  same  space  in  different  directions,  he  was  enabled  to  deter- 
mine the  probable  form  of  the  nebula  itself,  and  the  probable  position  of  the 
solar  system  within  It.  But  while  this  idea  impresses  us  with  its  grandeur, 
ft  at  the  same  time  furnishes  us  with  a  scale  for  estimating  the  immensity  of 
nature.  If  all  the  separate  stars  which  the  most  powerful  telescope  can 
descry,  are  only  part  of  our  own  nebula,  what  must  we  think  of  the  millions 
of  nebulae,  some  of  which  exhibit,  by  their  proximity,  the  individual  stars  of 
which  they  are  composed;  while  others,  as  they  recede  from  our  failing 
sight,  display  only  in  the  best  instruments  a  continuous  and  unbroken  light, 
!n  which  the  spaces  between  the  stars  can  no  longer  be  seen?  From  the 
systems  which  roil  within  these  groups  of  worlds,  a  new-  firmament  of  stars 
will  be  seen,  and  each  system  will  have  its  milky  way,  exhjbiting  the  pro- 
jection of  its  nebula,  varying  in  form  and  in  lustre  with  its  locality  within 
the  group.  It  is  in  vain  to  pursue  ideas  so  vast  and  overwhelming;  it  is 
enough  that  the  mind  tries  its  strength,  and  stands  self-convicted  of  its  weak* 
ness. 

Let  08,  therefore,  turn  our  attention  to  nearer  objects — to  our  own  nebula, 
and  the  stars  which  compose  it.  Not  content  with  determining  the  proba- 
ble  position  of  the  solar  system  within  the  nebula  of  the  milky  way,  Sir  Wil- 
liam Herschel  conceived  the  idea  of  ascertaining  whether  that  system  was 
stationary,  or  movable,  l^y  a  comparison  of  the  proper  motions  of  the 
fixed  stars,  he  determined  that  the  solar  system  was  advancing  towards  the 
constellation  Hercules,  and  that,  if  it  were  viewed  from  one  of  the  nearest 
of  the  fixed  stars,  the  sun  would  appear  to  describe  an  arch  of  about  one 
second.  In  reasoning  respecting  the  insulated  stars,  which  belong  to  what 
we  may  now  call  the  solar  nebulss^  he  justly  conceived  that  those  which 
were  double  most  form  a  binary  system^  or  systems,  in  which  the  two  stars 
revolve  round  their  common  centre  of  gravity.  We  have  said  in  many 
cases,  because  there  can  be  no  doubt  that  two  stars  may  often  form  a  double 
star,  when  they  have  no  connexion  with  each  other,  but  that  of  similarity  of 
direction.    The  same  conception  is  applicable  to  more  complicated  systems, 
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and  he  has  ahowo  how  three  or  more  stars  may  be  permanently  connected, 
by  revolving  in  proper  orbits  roaod  a  common  centre. 

These  views,  at  first  entirely  speculative,  received  from  subsequent  and 
long-continued  observation  a  very  remarkable  confirmation.  If  we  suppose 
a  line  to  join  the  centres  of  the  two  stars  which  compose  a  double-star,  then  if 
the  two  stars  have  no  relative  motion,  this  lin^  must  form  an  invariable  an- 
gle with  the  line  or  direction  of  their  daily  motion.  By  means  of  an  inge- 
nious position  micrometer,  Sir  William  Herschel  determined  this  angle, 
(called  the  angle  of  poHtion^)  for  seven  hundred  and  two  stars,  between 
1778  and  1784.  After  a  lapse  of  twenty  years,  he  repeated  his  observa- 
tions on  the  same  stars,  between  1800  and  1805,  and  he  had  the  satisfaction 
of  finding,  that  in  more  than  fifty  double  stars,  there  had  been  a  decided 
change  either  in  their  distance,  or  in  the  angle  of  position.  In  this  way  he 
discovered  that  one  of  the  stars  of  Castor  revolved  round  the  other  in  three 
hundred  and  forty-two  years;  and  that  the  small  star  of  yLeonia  performed 
its  circuit  in  1200  years,  and  that  of  6  Bootis  in  1681  years,  that  of^SerpeniU 
in  375,  and  that  y  Virginia  in  708  years. 

By  this  great  discovery,  the  greatest,  unquestionably,  in  the  history  of  as- 
tronomy, the  existence  ot  systems  among  the  fixed  stars  was  completely  es- 
tablished; but  so  far  did  Sir  William  Herscbel's  labours  transcend  those  of 
the  age  in  which  he  lived,  that  no  attempt  was  made  to  repeat  and  to  extend 
them.  They  were  scarcely  admitted  into  any  astronomical  work;  they  were 
ridiculed  by  men  whose  reputation  had  been  eclipsed  by  his  own;  and  tbej 
were  received  with  a  sort  of  incredulous  wonder,  even  by  the  most  ardent 
lovers  of  astronomy.  The  progress  of  knowledge  and  of  discovery  bad 
paved  the  way  not  only  for  the  highest  achievements  of  Newton  and  Lft- 
place,  but  also  for  their  immediate  reception  among  philosophers;  and  had 
these  great  men  never  lived,  science  would,  in  a  very  few  years,  have  re- 
ceived from  other  minds  the  same  splendid  accession.  The  discoveries  of 
Herschel,  on  the  contrary,  exhibited  no  continuity  with  those  of  his  prede- 
cessors. '  Before  his  day,  sidereal  astronomy  had  no  existence;  nor  had  the 
wildness  of  speculation  ventured  even  to  foreshadow  its  wonders.  En- 
trenched in  the  remoteness  of  space,  among  spheres  which  no  telescope 
but  his  could  descry,  her  walls  were  unsealed,  and  her  outworks  even  nn- 
approacbed.  His  genius,  however,  enabled  him  to  surmount  barriers  hith« 
erto  impregnable,  and  conducted  him  in  triumph  into  the  very  stronghold 
of  her  mysteries.  The  cessation  of  such  gigantic  labours  would  have  been 
afflicting  to  science,  had  not  that  same  wisdom  which  provided  for  the  con- 
tinuity of  his  name,  provided  also  for  the  continuity  of  his  labours. 

In  the  year  1816,  four  years  before  the  death  of  his  venerable  father. 
Sir  John  Herschel  had  begun  a  re-examination  of  all  the  double  and  triple 
stars,  and  had  made  some  progress  in  it.  The  same  idea  had  occurred  to 
Sir  James  South,  one  of  the  most  able  and  enterprising  astronomers  of  the 
present  day,  and  it  was  agreed  that  they  should  undertake  the  work  in  con- 
cert. They  accordingly  began  in  March  1821ff  and  continuing  their  obser- 
vations in  1822  and  1823,  they  were  enabled  to  communicate  to  the  Royal 
Society  in  January,  1824,  the  position  and  apparent  distances  of  380  double 
and  triple  stars,  the  result  of  above  10,000  individual  measurements.*  The 
instruments  which  they  employed  were  two  achromatic  telescopes  mounted 
equatorially:  the  object-glass  of  the  smallest  had  an  aperture  of  three  inches 
and  three  quarters,  and  a  focal  length  of  five  feet,  and  was  made  by  the 

*Thii  Memoir  was  honoured  with  the  astronomical  prixe  of  the  Frendi  Acadamy  of 
Sdeneea. 
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late  P.  and  J.  DoUand.  The  power  osaally  employed  was  133,  but  powers 
of  68,  116,  240,  303,  and  381  were  sometimes  ased.  The  largest  telescope 
was  $tvm  (^ti  io  focal  length,  with  an  aperture  o{  five  inches,  and  is  sup- 
posed to  be  the  best  Tullejr  ever  executed.  The  power  commonly  em- 
ployed was  179,  though  105,  273,  and  sometimes  600  were  used. 

No  sooner  bad  Sir  James  South  completed  his  share  in  this  great  work, 
than  he  began  another  series  of  obaervations  of  equal  difficulty  and  impor- 
tance. They  were  made  principally  at  Passey,  near  Paris,  with  the  instru- 
ments above  mentioned;  and  in  November,  1825,  he  communicated  to  the 
Royal  Society  the  apparent  distances  and  positions  of  four  hundred  and  fifty- 
eight  double  stars,  of  which  one  hundred  and  sixty  had  never  before  been 
observed. 

While  these  observations  were  going  on  in  England,  an  able  continental 
astronomer,  M.  Strove,  director  of  the  Imperial  Observatory  of  Dorpat,  in 
Livonia,  bad  occupied  himself  with  the  same  subject;  for  such  was  his  assi- 
duity and  zeal,  that  in  four  years  he  completed  his  Cdtalogus  Novua  SleHa- 
rum  Diqilicium  tt  Hihdliplicium^  containing  no  fewer  than  three  thousand 
and  sixty-three  stars.*  These  observations  were  chiefly  made  with  a  tele- 
scope by  Frauenhofer,  which  the  Emperor  of  Russia  had  presented  to  the 
observatory  of  Dorpat.  This  magnificent  instrument  has  a  focal  length  of 
thirteen  feet,  and  an  aperture  of  nine  Inches,  and  cost  thirteen  hundred 
pounds.  The  king  of  Bavaria  followed  this  noble  example  by  ordering  a 
still  finer  instrument  for  the  same  purpose;  and  the  king  of  France,  with  a 
liberality  still  more  patriotic,  has  had  executed  in  his  own  capital  an  achro- 
matic telescope,  surpassing  them  all  in  magnitude  and  power.  What  a  mist 
is  it  to  English  science,  that  the  name  of  the  most  accomplished  prince  who 
has  yet  occupied  the  throne  of  Charles  I.  does  not  appear  in  the  list  of  so- 
vereigns who  have  thus  been  rivalling  each  other  in  the  patronage  of  astro- 
nomy! What  a  mortification  to  English  feeling,  that  the  subject  of  sidereal 
astronomy  created  by  the  munificence  of  George  III.  should  thus  be  trans- 
ferred to  the  patronage  of  foreign  monarchs. 

-  In  taking  a  general  view  of  the  labours  of  Sir  John  Herschel,  and  Sir 
James  South,  it  appears  that  there  are  sixteen  binary  systems  of  stars  per- 
fectly established,  and  at  least  fourteen  of  which  the  annual  motion  is  not 
exactly  determined. 

The  established  binary  systems,  with  their  periods  and  annual  motions, 
are  given  in  the  following  table.  The  signs  -^  and  —  indicate  the  differ- 
ent directions  of  the  motion. 

Names  of  start.                                             Periods.  Annual  motion, 

Teaifl. 

fUrsae  Majoris    '  .            .             .            51  — 7®.02 

70  p  Ophiuchi             .             .             .53  — 6.81 

aCoronae  Borealis           .            .             169  —2.13 

Castor            .            .             .         .         370  ^-^.971 

6iCygni            ...               493  -rO.73 

^erpentis     .             .             .            ,496  — 0.726 

>Vlrginis               .                         .             640  —0.667 

s  f  ^  Bootis      .            .            .            .623  —0.58 

A«Draconis             ...             .             623  —0.58 

12  Lyncis        ;            .                         .646  —0.56 

*The  laboars  of  this  indefatigable  astronomer  have  been  rewarded  by  the  Royal  Society 
of  London  with  one  of  their  gold  niedals. 

10» 
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Periodi. 

ABBaamol] 

Teaiv. 

700 

-.o^^is 

706 

+10.5 

804 

—0.448 

S22 

+0.438 

1108 

—0.825 

1200 

+0.30 

1  i4  Progress  ofPhyHcal  Science. 

Names  of  tUn. 

Yl  Cas8iopeias 
49  Serpentifl    . 

Aqaarii  •  •  ; 

B  Bootis 
5  Lyrse 
y  LeoDis 

or  these  stars,  $  Unas  Majoris  possesses  a  very  peculiar  character,  as 
the  two  Btars  revolve  round  their  common  centre  of  gravity  with  a  motion  wo 
rapid  as  to  admit  of  being  traced  and  meaeuredfrom  month  to  month. 

Another  object  of  very  peculiar  interest  to  astronomers  is  ^  HeteviHw^ 
which  both  Sir  John  Herschel  and  Sir  James  South  have  found  to  be  single, 
with  the  best  telescopes.  In  July,  1782,  however,  it  was  a  distinct  double 
star,  the  greater  being  of  a  beautiful  bluish  white,  and  the  lesser  of  a  fine 
asb  colour.  In  1782,  Sir  William  Herschel  found  the  interval  between  the 
two  stars  to  be  one  half  the  diameter  of  the  smaller  one.  In  1795,  he  could 
with  difficulty  perceive  the  small  star.  In  1802,  he  could  no  longer  perceive 
it;  but  in  a  very  clear  night,  the  apparent  disc  of  ^'^ercu/u  seemed  to  be 
lengthened  in  one  direction.  In  1803,  with  a  power  of  2140,  he  found  the 
disc  a  little  distorted,  but  he  was  convinced  that  about  three  eighths  of  the 
apparent  diameter  of  the  small  star  was  wanting  to  make  the  occultation  of 
it  complete.     The  Dorpat  telescope  has  since  separated  these  two  stars. 

It  is  scarcely  possible,  we  think,  to  peruse  the  preceding  details  concern- 
ing the  history  and  present  advanced  state  of  astronomy,  brief  and  imperfect 
as  they  are,  without  looking  forward  with  the  most  intense  interest  to  the 
future  progress  of  science.  Even  within  our  own  system  much  remains  to 
be  investigated.  The  nature  of  the  sun,  and  the  constitution  of  its  surface 
in  relation  to  the  more  or  less  copious  discharge  of  light  and  heat;  the  phy- 
sical  condition  of  the  moon,  which  may  yet  exhibit  among  her  mountains  the 
works  of  living  agents;  the  theory  of  four  new  planetary  fragments,  which 
hold  out  to  physical  astronomy  some  of  its  most  perplexing  problems;  the 
forms,  rotations,  and  the  densities  of  most  of  the  secondary  planets,  are  all 
subjects  fraught  with  the  deepest  interest  to. astronomers.  The  comets, 
too,  those  illusory  bodies  of  which  we  scarcely  know  whence  they  come,  or 
whither  they  go,  have  now  been  brought  within  the  grasp  of  regular  obser- 
vation. The  discovery  of  two  comets  with  short  periods,  one  of  three  and 
one-third  years,  revolving  within  the  orbit  of  Jupiter,  and  the  other  with  a 
period  of  five  years,  revolving  within  the  orbit  of  Saturn,  enables  us  to  ob- 
serve them  period  afler  period,  and  to  study  their  motions  as  well  as  their 
physical  constitution.  But  how  shall  we  describe  the  future  prospects  of 
sidereal  astronomy?  In  our  own  nebula  we  may  trace  the  motion  of  the  so- 
lar system  round  some  distant  centre;  we  may  discover  the  causes  which 
produce  the  phenomena  of  variable  stars;  and  we  may  witness  the  extension 
of  the  law  of  gravity  to  the  movements  of  binary,  and  even  more  compli- 
cated, systems.  Among  the  nebulae  beyond  our  own,  discoveries  still  more 
extraordinary  await  us.  May  we  not  see  even  the  operations  of  those 
powerful  agents  by  which  whole  systems  are  formed,  and  of  those  still  more 
tremendous  forces  by  which  other  systems  are  destroyed.^  In  the  changes 
of  particular  nebulas,  and  In  the  condensation  of  nebulous  matter  into  lucid 
centres,  and  even  into  central  stars,  we  recognize  the  first  of  these  agents; 
and  in  the  sudden  disappearance  of  the  most  brilliant  stars,  we  have  some 
indication  of  the  second.    Thus  may  we  study,  in  these  distant  regions,  the 
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active  operations  of  creative  power;  and  tba«,iD  relation  to  the  past  and  the 
future  in  our  own  globe,  majr  we  be  permitted  to  witness  the  tjpes  of  those 
great  events  which  are  neceBsariiy  excluded  from  the  short  span  of  our 
e  xiste  oce  •  n«bUc«i  M^prin^ 


On  the  Result i  of  ExptrimentB  made  an  the  Weighty  Height^  and  Strength 
of  above  SOO  Individuate.  By  Jambs  D.  Forbbs,  Esq.,  F.  R.  SS.  L  8c 
£^  Professor  of  Natural  Philosophy  in  the  University  of  Edinburgh.* 

The  interesting  and  remarkable  experiments  published  by  M.  Que- 
telet  of  Brussels^  on  various  points  of  physical  developments  in  man, 
under  a  variety  of  circumstances,  as  to  climate,  station,  age  and  sex,  in- 
duced me  to  take  the  opportunity  which  my  professional  position  pre- 
sented of  obtaining  the  measure  of  physical  development  as  to  the 
weight,  height  and  strength  of  natives  of  Scotland  between  the  ages  of 
14  and  25,  students  of  our  University. 

In  the  prosecution  of  this  plan,  separate  lists  were  kept  of  persons  not 
born  in  Scotland,  and  of  these,  the  English  and  Irish  lists  have  likewise 
been  subjected  to  calculation.  Though  of  these  the  numbers  are  com* 
paratively  small,  the  results  present  some  pretty  decisive  characters. 
These  experiments  were  continued  during  two  winters  ( 1 834-5, 1835-60 
every  experiment  was  made  by  myself,  and  noted  down  by  myself. 
The  weights  were  ascertained  by  Marriot's  spring  balance,  which  was 
verified  from  time  to  time,  and  found  to  have  undergone  no  change  in  its 
elasticity.  The  weight  of  clothes  is  included.!  The  heights  are  in 
English  inches,  shoes  included.  For  the  measure  of  strength,  Regnier'a 
dynamometer  was  employed,  and  these  experiments  were  somewhat  less 
satisfactory  than  the  others.  The  error  of  the  instrument  had  been  as- 
certained before  the  commencement  of  the  experiments,  and  was  found 
to  be  pretty  constant  throughout  the  scale.  But  after  the  experiments 
were  finished,  this  was  by  no  means  the  case,  the  error  having  become 
variable  owing  to  the  interfering  action  of  a  small  spring  employed  to 
bring  the  index  to  zero.  As  this,  however,  only  affects  the  absolute  re- 
sults, (or,  at  least»  its  relative  influence  is  trifling,)  1  have  contented  my- 
self with  applying  an  interpolated  correction  deduced  from  the  mean  of 
the  errors  before  and  after,  which  cannot  differ  much  from  the  truth.  But 
the  instrumental  errors  are  not  the  only  ones  to  be  contended  with.  To 
avoid  errors  in  the  use  of  the  dynamometer  requires  vigilant  superinten* 
dence  on  the  part  of  the  observer;  and  as  the  first  pull  is  generally, 
(though  not  always,)  greater  than  the  second  or  third,  this  also  must 
be  allowed  for.  1  have  invariably  repeated  the  experiment  three  times^ 
and  often  much  more  frequently.  When  extraordinary  cases  have  oc- 
curred, I  have  taken  the  precaution  of  observing  at  distinct  intervals  of 
time. 

In  ascertaining  the  mean  results,  the  following  method  has  been  adopt- 
ed: the  natives  of  each  country  were  separated,  and  each  class  divided, 
according  to  age,  into  twelve  sets,  from  14  to  25,  the  greatest  number 
being  of  the  age  of  18  years.  The  mean  weight,  height,  and  strength, 
for  each  year»  was  computed,  and  the  result  projected  upon  ruled  paper. 

*Resd  to  the  Royal  Society  of  Edinbuigfa:  and  communicated  by  the  author. 
fAceordiDg  to  Quetelet,  this  smounto  to  l-18th  of  the  weight. 
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Curves  were  drawn  through  the  points  thus  projected,  in  such  a  way  aa 
to  represent  roost  satisfactorily  the  whole  observations.  These  curves, 
with  the  determining  points,  are  now  exhibited  to  the  Society.  It  ia 
proper  to  add  that  the  ages  registered  being  the  ages  ai  last  birlhdayjihe 
weight,  Sec,  registered,  is  not  that  due  to  the  age  noted,  but  at  a  mean 
to  an  age  half  a  year  later.  Thus  all  the  persons  who  were  30  last 
birthday  are  bttxjoeen  the  ages  of  20  and  21,  or  20i  at  a  mean.  This  has 
been  attended  to  in  making  the  projections. 

Besides  the  English,  Scotch  and  Irish  curves,  I  have  exhibited  those 
of  the  Belgian  development,  from  M.  Quetelet's  experiments,  reduced 
to  English  measures.  The  thickness  of  the  shoes  not  being  included  in 
these  experiments,  half  an  inch  (perhaps  too  Tittle)  has  been  added  to 
make  them  comparable  with  the  others.  It  is  important  to  add  that  M. 
Quetelet's  experiments  here  quoted,  as  well  as  my  own,  were  made  upon 
persons  in  the  higher  ranks  of  life,  in  both  cases,  in  fact,  upon  persons 
having  the  benefit  of  academical  instruction. 

The  number  of  persons  examined  by  me  in  the  two  winters  before 
stated  was  thus  divided:  Scotchmen,  523;  Englishmen,  178;  Irishmen, 
72;  from  the  Colonies,  Sec,  56;  total,  829.  I  was  careful  to  obtain  a 
fair  average  of  persons  of  all  degrees  of  height  and  strength,  in  which 
respect  the  Scotch  average  is  more  unexceptionable  than  the  others. 
There  is  always  a  tendency  in  such  cases  to  get  too  high  a  development, 
because  diminutive  persons  are  the  least  likely  voluntarily  to  come  for- 
ward. An  example  of  this  is  found  in  the  mean  height  obtained  by  M. 
Quetelet,  from  a  register  of  80  individuals  at  Cambridge  between  the 
ages  of  18  and  23,  giving  a  mean  of  69.6  inches,  instead  of  68.7  as  my 
experiments  indicate. 

The  numerical  results  derived  from  the  graphical  process  before  de- 
scribed are  given  at  the  close  of  the  paper,  and  seem  to  warrant  the  fol- 
lowing conclusions: 

1.  That  in  respect  of  weight,  height,  and  strength,  there  is  a  general 
coincidence  in  the  form  of  the  curves  with  those  of  M.  Quetelet. 

2.  The  British  curves  seem  to  have  more  curvature  for  the  earlier 
years,  (14  to  17,)  or  the  progress  to  maturity  is  then  more  rapid,  and 
somewhat  slower  afterwards.     If  we  may  depend    upon   the  English 

*  curves,  this  is  more  strikingly  the  case  in  natives  of  that  country  than 
of  Scotland,  at  least  in  point  of  weight  and  strength. 

3.  The  tables  inconrestibly  prove  the  superior  development  of  natives 
of  this  country  over  Belgians.  The  difference  is  greatest  in  strength, 
(one  fifth  of  the  whole,)  and  least  in  weight. 

4.  In  comparing  natives  of  England,  Scotland,  and  Ireland,  more 
doubt  arises,  owing  to  the  difference  in  the  number  of  experiments; 
those  for  Ireland  are  confessedly  most  imperfect.  Yet  I  conceive  that 
the  coincident  results  in  the  three  tables  entitle  us  to  conclude  that  the 
Irish  are  more  developed  than  the  Scotch  at  a  given  age,  and  the  Eng- 
lish less.  Some  qualification  is,  however,  due,  in  consequence  of  the 
remark,  (2;)  for  in  the  earlier  years,  (14 — 17,)  it  would  even  appear  that 
the  English  so  far  get  the  start  of  the  Scotch,  as  not  only  relatively,  but 
also  absolutely,  to  surpass  them  (in  strength  and  weight;)  but  between 
17  and  19  they  lose  this  advantage.  I  am  disposed  to  think  that  this 
appearance  of  a  result  is  not  accidental. 

5.  The  maximum  height  seems  scarcely  to  be  attained  even  at  the 
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age  of  35.    This  agrees  with  M.  Qaetekt'spbserTatisons.  Both  strength 
and  weight  are  rapidly  increasing  at  that  age. 

6.  In  the  given  period  of  life»  (14^29,)  all  the  developments  continue 
to  increase;  and  all  move  slowly  from  the  commencement  to  the  end  of 
that  period.  Hence  the  corves  are  convex  upwards.  [This  is  not  the 
case  below  the  age  of  14,  for  weight  and  strength.     Quetelet.] 

Tablss. 
Weights  in  Pounds  (including  clothes.)  < 


Age. 

English. 

Scotch. 

Iiish. 

BelgMiw. 

15 

114.5 

112 

..«• 

102 

16 

127 

125.5 

129 

117.5 

17 

133.5 

133.5 

136 

127 

18 

138 

139 

141.5 

134 

19 

141 

143 

145.5 

139.5 

20 

144 

146.5 

148 

143 

21 

146 

148.5 

151 

145.5 

22 

147.5 

150 

153 

147 

23 

149 

151 

154 

148.5 

24 

150 

152 

155 

149.5 

25 

151 

152.5 

155 

150 

Heights  in  inches.     Full  dimensions  (with  shoes.) 


Age. 

English 

Scotch. 

Irish. 

fieigisAs. 

15 

64.4 

64.7 

•  ••• 

61.8 

16 

66.5 

66.8 

.... 

64.2 

17 

67.5 

67.9 

.... 

66.1 

18 

68.^ 

68.5 

68.7 

67.2 

19 

68.5 

68.9 

69.4 

67.7 

20 

68.7 

69.1 

69.8 

67.9 

21 

68.8 

69.2 

70.0 

68.0 

22 

68.9 

69.2 

70.1 

68.1 

23 

68.9 

69.3 

70.2 

68.2 

24 

68.9 

69.3 

70.2 

68.2 

25 

68.9 

69.3 

70.2 

68.3 

Strength  in  Pounds* 


Age. 

English. 

Scotch. 

Irish. 

BelgiMis. 

15 

.... 

208 

*«.. 

204 

16 

336 

314 

•  ••• 

236     • 

17 

352 

340 

369 

260 

18 

364 

360 

389 

280 

19 

378 

578 

404 

296 

20 

385 

392 

416 

310 

21 

392 

402 

423 

322 

22 

397 

410 

427 

S30 

23 

401 

417 

430 

335 

24 

402 

421 

431 

337 

25 

403 

423 

432 

339 

Lond.  aodBdlB.  PhUos.  Mif. 
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The  foreg;oiiig  results  are  certainly  verf  interesting  and  I  would  re* 
spectfully  suggest  that  the  Professors  at  the  Medical  Schools  of  Phila- 
delphia, at  their  next  sessions,  determine  the  state  of  their  respective 
classes  on  the  same  points  at  least,  which  hare  received  the  judicious 
attention  of  Professor  Forbes.  G. 


On  the  Frozen  Sail  of  Siberia.     By  Professor  Baer  of  St  Petersbui^h. 

It  has  long  since  been  ascertained,  says  M.  Baer,  that  over  a  great  ex* 
tent  of  country,  the  soil  of  Siberia  is  never  entirely  free  from  ice;  during 
the  summer,  the  surface  of  the  ground  is,  to  a  greater  or  less  depth,  thawed; 
but  at  some  distance  from  the  surface,  a  bottom  of  perpetual  ice  is  met 
with.  Gmelin  the  elder,  in  his  travels  in  Siberia,  states  that  shortly  after  the 
foundation  of  the  town  Yakutzk  (in  Lat.  62|<'  North;  Long.  1S0»  East 
nearly,)  at  the  end  of  the  seventeenth  century,  the  soil  of  that  place  was 
found  to  be  frozen  at  a  depth  of  91  feet,  and  that  the  people  were  com- 
pelled to  give  up  the  design  of  sinking  a  well.  Many  other  facts  of  this 
description  were  collected  by  travellers  about  the  middle  of  the  last  centu- 
ry; but  these  facts  seem  not  to  have  been  generally  credited;  and  even  in 
1825,  Leopold  Yon  Buch,  a  philosopher  whose  opinion  is  of  the  greatest 
weight  in  all  questions  connected  with  the  physical  condition  of  the  globe, 
rejected  these  statements  as  entirely  erroneous;  vet  they  have  been  corro- 
borated in  our  days  by  the  travels  of  Erman  and  Humboldt.  Until  verj 
lately,  nothing  was  known  respecting  the  thickness  of  the  frozen  surface; 
but  within  these  few  years  a  merchant  of  the  name  of  Schargin,  having  at* 
tempted  to  sink  a  well  at  Yakutzk,  was  about  to  abandon  the  project  in 
despair  of  obtaining  water,  when  Admiral  Wrangel  persuaded  him  to  con* 
tinue  hi»  operations  till  he  had  perforated  the  whole  stratum  of  ice.  This 
he  did,  and  kept  a  complete  journal  of  his  work.  The  well,  or  pit,  of  M. 
Schargin  had  been  sunk  to  the  depth  of  S82  feet,  and  at  that  distance  from 
the  surface,  the  soil  was  very  loose,  and  the  temperature  of  the  earth  l^ 
Reaumur  (dl<>  Fahr.,)  but  nearer  the  surface  it  had  been  much  lower,  and 
had  increased  as  follows:  Reaumur,  6^  at  some  feet  below  the  surface;  5^ 
at  77  feet;  4<'  at  119  feet;  2^  at  217  feet;  U^'  at  305  feet;  i"  at  350;  i»  at 
382  feet.  As  the  soil  had  already  become  loose  at  350  feet,  and  as  the 
aperture  of  the  well  was  eight  feet  square,  and  the  work  carried  on  partly 
during  winter,  when,  of  course,  the  column  of  cold  air  must  have  rushed 
into  the  pit  and  chilled  the  temperature,  it  is  probable  that  the  spot  at  which 
the  thermometer  marked  the  freezing  point,  was  at  the  depth  of  350  feet 
This  immense  thickness  rf  ground  ice  would  prove  that  Siberia  must 
have  been  for  a  long  period  in  the  same  physical  condition  as  it  is  at  pres- 
ent. In  the  actual  state  of  our  information  on  this  subject,  it  is  impossible 
to  determine  how  widely  this  layer  of  ground-ice  is  spread  under  the  sur- 
face of  Siberia;  yet  we  know  enough  to  say 'that  it  extends  over  an  immense 
tract  of  country.  Humboldt  found  the  soil  frozen  at  a  depth  of  six  feet  at 
Bosgolowsk,  near  the  Ural,  in  60^  N(»rth  Lat.  Near  Beresow,  Brman 
found  the  temperature  of  the  earth  at  a  depth  of  23  feet,  8till-|-1^.6, 
(35}<»  F.,)  but  in  1821  a  dead  body  was  disinterred,  which  had  been  bu- 
ried 92  years  before;  the  earth  around  it  was  frozen,  and  the  body  did  not 
shew  any  signs  of  decomposition.  It  has  4ong  been  known  that  at  Oodorek, 
in  North  Lat.  68<^,  the  ground  is  always  frozen.  Near  Tobolsk  no  ice  is 
found  in  tbeaoily  but  as  we  proceed  to  the  eastward,  the  ground  ice  advan* 
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CM  farther  north.  It  is  to  be  hoped  that  ineasaremeDtB  of  the  temperatare 
will  shortly  be  made  at  diflfereot  depths  at  Yakutzk,  and  by  methods 
which  M.  Schargin  was  unable  to  employ;  also  it  is  desirable  to  institute 
an  inquiry  as  to  the  depth  at  which  the  ice  annually  disappears  near  the 
surface,  and  collect  information  on  the  depth  of  ground  ice  generally  in 
Siberia.  It  would  also  be  highly  gratifying  to  me,  and  extremely  in- 
teresting to  science  in  general,  if  the  Geographical  Society  of  London  would 
collect  information  respecting  the  extent  of  the  layer  of  ground  ice  in  Nortb 
America,  the  thickness  which  it  attains,  and  how  much  of  it  disappears  by 
the  summer  heat,  in  those  countries  over  which  the  factories  of  the  Hud- 
son's Bay  Company  are  disseminated.  At  the  termination  of  the  reading 
of  this  paper,  an  animated  discussion  took  place  on  the  frozen  soil  of  Si- 
beria, in  which  the  members  stated  their  views  on  the  subject.  It  appears 
to  be  generally  considered,  that  the  experiment  at  Yakutzk  had  not  been 
made  with  sufficient  care,  to  authorize  the  belief  that  the  frost  penetrates 
to  so  great  a  depth  as  350  feet  below  the  surface  of  the  globe;  also  that  the 
statements  of  M.  Arago  and  Yon  Buch,  and  others  in  our  own  country,  on 
the  increase  of  temperature  in  proportion  to  the  distance  from  the  surface, 
were  fully  borne  out  by  the  observation  of  M.  Schargin,  and  almost  exact- 
ly in  the  same  ratio  as  hitherto  found.  Captain  Back  stated,  that  in  his 
many  years'  experience  in  the  cold  regions  of  North  America,  even  in  the 
height  of  an  Arctic  summer,  he  had  never  found  the  ground  thawed  more 
than  four  feet  below  the  surface;  but  that  experiments  on  the  subject  were 
much  to  be  desired.  *  Edm.NewPbi.'os.Joiu« 


Noiiu  of  the  EesuU  of  an  Experimental  Observation  made  regarding  Equi* 
vocal  Generation.     By  F.  Schulze,  Berlin. 

Since  the  question  respecting  genera/to  aequivoea  has  attracted  the  at- 
tention of  naturalists,  the  development  of  living  organisms  has  never 
been  observed  in  vessels  from  which  all  air  has  been  expelled  by  boiling, 
and  which  had  been  hermetically  sealed.  The  access  of  air  has  been  re- 
garded as  a  necessary  condition  for  the  primary  formation  of  infusoria 
from  decomposing  organic  matter,  so  that  the  mere  circumstance  of 
cQvering  an  infusion  with  a  stratum  of  oil,  removed  that  condition.  But 
the  question  still  remained  undecided,  If  the  access  of  atmospheric  air, 
light,  and  heat  to  infundirten  substances,  included  of  itself  all  the  condi- 
tions for  the  primary  formation  of  animal  or  vegetable  organisms?  And 
in  this  point  of  view  new  direct  experiments  were  considered  to  be  very 
desirable.  The  difficulty  to  be  overcome  consisted  in  the  necessity  of 
being:  assured,  first,  that  at  the  beginning  of  the  experiment  there  was 
no  animal,  or  germ,  capable  of  development  in  the  infusion;  and  secondly, 
that  the  air  admitted,  contained  nothing  of  the  kind.  For  this  purpose 
I  constructed  the  apparatus  represented  in  the  margin. 

I  filled  a  glass  flask  half  full  of  distilled  wa- 
ter, in  which  1  mixed  various  animal  and  ve- 
getable substances;  1  th^n  closed  it  with  a  good 
cork,  through  which  1  passed  two  glass  tubes, 
bent  at  right  angles,  the  whole  being  air  tight. 
Il  was  next  placed  in  a  sand  bath«  and  heated 
until  the  water  boiled  violently,  and  thus  all 
'  parts  reached  a  temperature  of  212*^  F.  While 
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the  watery  vapour  was  escaping^  by  the  glass  tubes,  I  fastened  at  each 
end  an  apparatus  which  chemists  employ  for  collecting  carbonic  acid; 
that  to  the  left  was  filled  with  concentrated  sulphuric  acid,  and  the  other 
with  a  solution  of  potash.  By  means  of  the  boiling  heat  every  things 
living,  and  all  germs  in  the  flask  or  in  the  tubes,  were  destroyed,  and 
all  access  was  cut  off  by  the  sulphuric  acid  on  the  one  side,  and  by  the 
potash  on  the  other.  I  placed  this  easily  moved  apparatus  before  m^ 
window,  where  it  was  exposed  to  the  action  of  light,  and  also,  as  I  per- 
formed my  experiments  during  the  summer,  to  that  of  heat*  At  the 
same  time  I  placed  near  it  an  open  vessel,  with  the  same  substances 
that  had  been  introduced  into  the  flask,  and  also  after  having  subjected 
them  to  a  boiling  temperature.  In  order  now  to  renew  constantly  the  air 
within  the  flask,  I  sucked  with  my  mouth,  several  times  a-day,  the  open 
end  of  the  apparatus  filled  with  solution  of  potash;  by  which  process  the 
air  entered  my  mouth  from  the  flask  through  the  caustic  liquid,  and  the 
atmospheric  air  from  without  entered  the  flask  through  the  sulphu- 
ric acid.  The  air  was  of  course  not  at  all  altered  in  its  composition  by 
passing  through  the  sulphuric  acid  in  the  flask,  but  if  sufiicient  time  was 
allowed  for  the  passage,  all  the  portions  of  living  matter,  or  of  matter  ca- 
pable of  becoming  animated,  were  taken  up  by  the  sulphuric  acid  and  de- 
stroyed. From  the  28th  May  till  the  beginning  of  August,  I  continued  un- 
interruptedly the  renewal  of  the  air  in  the  flask,  without  being  able,  by 
the  aid  of  the  microscope,  to  perceive  ^any  living  animal  or  vegetable 
substance,  although  during  the  whole  of  the  time  I  made  my  obser- 
vations almost  daily  on  the  edge  of  the  liquid;  and  when  at  last  I  sepa- 
rated the  different  parts  of  the  apparatus,  I  could  not  find  in  the  whole 
liquid  the  slightest  trace  of  infusoria,of  conferv3e,or  of  mould,  but  all 
three  presented  themselves  in  great  abundance  a  few  days  after  I  had 
left  the  flask  standing  open.  The  vessel  which  I  placed  near  the  appa- 
ratus contained  on  the  following  day  vibriones  and  monades,  to  which 
were  soon  added  larger  polygastric  infusoria,  and  afterwards  rotaroriae. 

Ed.NewPliU.Bfag. 


Improvements  in  Afagnetical  Apparatus*     By  the  Rev.  W.  Sooresby. 

At  the  meeting  of  the  British  Association,  held  in  Bristol,  in  1836, 
the  Rev.  W.  Scoresby  made  a  communication  to  the  Physical  Section, 
on  an  improved  mode  of  construction  in  magnetic  needles  for  compas- 
ses, &c.  by  the  combination  in  a  parallel  series,  not  in  contact,  of  sev- 
eral thin  plates  of  tempered  steel.  A  variation  instrument,  which  he 
at  that  time  exhibited,  constructed  on  this  principle,  was  stated  to  have 
a  far  greater  directive  energy  than  any  instrument,  of  the  nature  of  a 
compass,  previously  constructed.  Since  that  period  Mr.  Scoresby  has 
been  pursuing,  as  opportunity  afforded,  an  extensive  series  of  investi- 
gations on  the  subject;  both  as  to  the  law  of  combination  in  steel  plates 
and  bars,  and  as  to  the  effect  of  temper,  thickness,  &c.,  on  the  aggre- 
gate power;  with  the  view  of  producing  more  powerful  instruments  for 
determining  the  delicate  variations  in,  and  the  actual  condition  of,  the 
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carth^s  magnetiifn;  a  subject  now  engaging  atfefKion  in  some  of  the 
|M*iB€lpal  obacnratmes  in  Europe.  The  results,  which  have  been  sat- 
cesaful  beyond  the  objects  originally  contemplated,  have  been  recently 
coram onicated  to  the  Institute  of  France.  One  of  these  results  likely 
to  be  of  much  importance  in  magnetlcal  science,  to  which  ills  exten- 
sively applicable,  is  that  of  producing  permanent  artificial  magnets  of 
almost  unlimited  power.  On  the  principle  of  construction  of  com- 
X  pound  magnets  hitherto  adopted,  only  a  very  Kmitcd  number  of  bars 
could  be  combined  with  advantage,  in  consequence  of  the  great  deteri* 
oration  of  power  occasioned  by  the  condition  of  violence.  Mr.  Scores- 
by  found,  on  combining  very  superior  plates  of  tempered  steel  of  two 
feet  in  length  and  about  ^^th  of  an  inch  in  thickness,  that  the  first  atx 
plates  received  so  much  power  that  no  additions,  however  great  the 
number,  were  capable  of  producing  more,  in  the  aggregate,  than  about 
double  that  power.  Aiming,  however,  to  counteract  the  tendency  to 
such  rapid  deterioration^  Mr.  Scoresby  made  some  magoetical  combi- 
nations o( perfectly  hard  steel  plates,  (which  he  has  a  ready  method  of 
magnetizing  and  testing,)  by  means  of  which  an  almost  unlimited  pow- 
er can  be  obtained.  Already  this  combination  has  been  carried,  with 
no  inconsiderable  augmentation  of  the  aggregate  energy  to  the  very 
last,  to  the  extent  of  several  dozens  of  hard  plates^  15  inches  in  length, 
so  as  to  produce,  by  such  combination,  a  compound  n&agnet  of  very  ex* 
traordtnary  power  for  its  mass.  The  application  of  this  principle  to 
apparatus  for  magnetic  electricity  will  obviously  be  of  much  advantage 
for  compactness  and  power;  whilst  the  application  of  the  discovery  to 
Tariation  needles,  dipping  needles,  and,  probably,  to  sea  compasses  alao^ 
promises  to  be  of  much  importance  in  experimental  science,  as  well  as 
for  practical  and  economical  purposes.  Mr.  Scoresby*s  investigations 
have  aho  led  to  other  practical  results,  such  aa  the  means  of  testing 
most  rigidly  the  quality  and  temper  of  steel  plates,  and  of  bars  intended 
for  compound  magnets  on  the  ordinary  construction,  by  which  the  best 
plates  can  be  selected  and  the  most  powerful  combinations  may  be  ob- 
tained. Loud.  4k  Sdin.  Phnoi.  Mag. 


Effects  of  Clearing  a  Country, 

As  new  facts,  proving  the  influence  of  clearing  a  country,  in  lowering 
the  temperature  and  diminishing  the  streams  of  water,  M.  Devize  de 
Chabriol  communicated  to  the  Academy  of  Sciences  a  notice,  in  which 
he  established  that,  according  to  old  charters  of  the  ISth  and  I4th  cen- 
turies, the  slope  of  the  hill  Saint  Flour  was  at  that  time  under  vine  cul- 
-tivation;  he  adds  that  now^-days  its  cultivation  no  longer  proceeds.  The 
chesnutf  also,  has  now  disappeared  from  many  districts  in  which  it  for- 
merly flourished.  Hence,  numbers  of  villages  which  were  situated  near 
the  summit  of  the  mountains,  have  been  abandoned,  and  many  old  springs 
have  also  dried  up.  Ed. new  vm  Jonr. 
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Simultaneous  Meieorology.^^Vo.  IV. 

TABLE  OF  HOUBLT  METEOROLOGICAL  OBSERVATIONS,  mtde  duringr  the 
Slit  and22iid  Sept..  1837,  at  Blackbsatb  Road,  near  Greenwich,  about  four  miles 
and  a  half  i.  x.  of  London,  by  and  under  the  tuperintendence  of  J.  H.  BaLTiixm,  ia 
conformity  with  the  Instruction!  circulated  by  the  South  African  Literary  and  Phil- 
ofophical  Institution. 


NoTxs. — A  copious  dew  before  sunrise  on  2l8t.  Soon  after  midnight  on  the  22nd,  a 
denae  fog  prevailed  for  about  three  boura.  The  two  days  nearly  clear,  With  brilliant 
sunshine,  and  a  brisk  breeze  from  the  east.  No  other  modification  of  cloud  than  ttratut 
and  9cud,    A  remarkably  fine  period. 

The  time  was  taken  from  a  good  clock,  keeping  mean  time.    Rate  tearcely  pereep- 
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NoHct  of  the  Rft  and  services  of  the  late  M.  Soanzin,  Inspector  General  of 
Hoods  and  Bridges^  andoj  maritime  constructions.  Translated  from 
the  jinnaies  des  PmUs  et  ChaussSes^  by  J.  Grisoom. 

Every  day  shedg  some  additional  light  upon  the  merits  of  those  men  who 
filled  high  public  stations,  during  the  memorable  epochs  of  the  Revolution, 
of  the  Empire*  and  of  the  Restoration,  and  who  have  been  associated  with 
the  vicissitudes  and  labours  oF  nearly  half  a  century.  He  who  was  for  a 
long  time  the  Dean  of  the  Inspectors  general  of  Roads  and  Bridges, — who 
devoted  forty  years  of  his  life  to  the  service  of  the  marine — Joseph  Mat- 
thew Sganzin, — has  just  followed  to  the  tomba  Liard,  a  Cachin,  a  Bruyere, 
a  Girard,  and  a  Brissoa  with  whom  he  had  honorably  shared  in  a  career  of 
usefulness. 

He  belonged  to  a  family^  originally  Italian,  which  removed  to  France  at 
the  conclusion  of  the  wars  of  Piedmont.  He  was  born  at  Metz,  the  1st  of 
October,  1750. 

After  completing  his  studies  at  the  College  of  Metz,  he  entered,  on 
the  6th  of  November  1768,  the  School  of  Roads  and  Bridges,  under  the 
direction  at  that  time  of  the  celebrated  Peyronnet 

The  preparatory  education,  common  to  the  various  public  services,  since 
^  happily  established  in  the  Polytechnic  School>.did  not  then  exist;  and 
the  Special  School  of  that  epoch  served  to  complete  the  scientific  studies  of 
the  Colleges  and  to  initiate  the  students  in  their  technical  applications. 

M.  Sganzin,  after  a  seven  years  novitiate,  was  appointed  assistant  engi- 
neer on  the  Ist  of  April,  1775;  a  title  which  corresponded  with  that  of  the 
present  ordinary  engineer  of  the  second  class,  of  Roads  and  Bridges. 

He  made  a  brilliant  entrance  upon  the  active  duties  of  his  station,  being 
appointed  to  lay  out  and  to  execute  several  roads  of  the  greatest  impor- 
tance, through  mountainous  districts,  in  the  ancient  provinces  of  Rouergue 
and  Quercy;  and  his  labours  were  so  successful  and  contributed  so  much  to 
the  prosperity  of  those  countries,  as  to  have  preserved  the  memory  of  Sgan- 
zin, witn  great  fidelity  among  them.  The  reconstruction  of  a  pier  of  the 
old  bridge  of  Cahors,  on  a  foundation  of  rubble  stone  mortar,  or  hydraulic 
cement  (en  b^ton)  is  also  cited  as  an  achievement  in  one  of  the  most  diffi- 
cult arts  of  Engineering,  and  one  of  the  first  examples  of  this  kind  of  foun- 
dation. 

This  success  caused  M.  Sganzin  to  be  appointed  on  the  1st  of  August 
1785  inspector  of  Roads  and  Bridges,  a  grade  since  suppressed,  and  at  that 
time  intermediate  between  a  sub-engineer,  and  an  engineer  in  chief.    M. 

tible  daring  the  obseiration.  Error  obtained  bj  obsenration  of  the  ball  drop  of  the 
Royal  Obiervfttory,  Greenwich. 

The  Barometer  has  an  elevation  of  46  feet  above  mean  high^ater  mark  of  the  river 
Thames,  carefully  deduced  by  very  accurate  barometrical  meamirement  Maken,  Wat* 
kins  and  Hill,  London.  The  index  error  of  scale  presumed  to  be  within  a  hundredth 
or  two  of  the  truth.  The  Thermometer,  by  DoUond,  suspended  in  open  air,  at  aa 
elevation  of  40  feet  from  the  ground,  aspect,  northerly. 

The  comparative  strength  of  wind  is  indicated  by  the  figures  thus,— 0  means  no 
wind  perceptiblet  1,  very  light  breeze;  2,  strong  breeze.  In  the  column  headed  Pro- 
pariien  •/  Ci^ud,  0,  sigmfies  quite  ekear^  10,  no  blue  sky  visible;  5,  sky  half  covered. 
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Sganzin  was,  in  that  qaalitj,  attached  to  the  great  works  at  the  port  of 
Havre,  under  th«  direction  of  the  tote  M.  Lambiardie  who  had  the  princi« 

pal  charge. 

A  very  close  intimacy  was  there  forafted  between  these  two  fellow  la- 
bourers, increased  by  the  near  equality  of  their  ages,  by  a  sinailarity  of 
tastes,  and  a  community  of  elevated  sentiments. 

The  sereral  powers  which  succeeded  each  other,  after  the  twrbulefiee  of 
the  first  revolution,  appeared  to  perceive  the  happy  influence,  which  this  in- 
timacy, this  identity  nf  views  between  two  able  engineers,  would  have  ia 
the  public  service,  and  they  each  sought  to  turn  it  to  account. 

Hence,  as  soon  as  Lamblardie,  in  1793,  had  left  Havre,  where  his  name 
will  long  be  attached  to  the  docks  and  quays  which  he  constructed,  be  was 
replaced  by  M.  Sganzin,  raised  to  the  rank  of  Chief  Engineer.  The  lat- 
ter engaged  alone  in  the  work  of  the  great  dock  of  La  Barre. 

In  1795  Sganzin  was  called  to  Paris,  at  the  instance  of  his  former  asso* 
Ciate,  to  act  as  his  coadjutor  in  the  council  connected  with  the  committee 
of  public  works  and  to  take  charge  of  the  depot  of  charts  and  plans. 

Our  victorious  armies  had  just  penetrated  Belgium  and  Holland,  and 
expelled  from  thence  the  Anglo-Russian  forces* 

The  French  government  charged  M.  Sganzin  and  M.  Maodar,  (chiefeii- 
ijineer  of  Roads  and  Bridges  then  in  retirement)  to  explore  all  the  inte- 
rior and  maritime  works  of  Holland,  and  to  study  the  various  systems  oC 
execution  which  had  been  practised  in  that  country.  Unhappily,  the  valuable 
collection  of  designs  and  notes,  which  were  the  fruits  of  this  mission,  aud 
which  still  remains  in  the  hands  of  the  widow  of  Sganzin,  has  not  beea 
published;  the  numerous  occupations  of  Sganzin  during  his  active  career^ 
afways  presenting  an  obstacle  to  its  execution. 

He  had  returned  to  Paris  in  1798  when  death,  suddenly,  and  most  iin* 
expectedly,  deprived  him  of  his  friend  Lamblardie,  in  the  vieour  of  age^ia 
the  full  maturity  of  his  powers,  and  when  the  poljrtechnic  school)  of  which 
he  was  one  of  the  founders  and  professors,  and  its  first  director,  promised 
him  a  noble  reward  for  his  labours,  by  the  light  and  spirit  it  had  b^un  to 
diffuse  through  the  nation. 

Again,  the  Directory  found  it  expedient  to  fill  the  chasm  occasioned  by 
the  death  of  Lamblardie,  in  the  marine  service  and  in  the  instructions  of 
the  polytechnic  school,  by  recalling  Sganzin  to  the  fulfillment  of  these  ^lou- 
ble  functions. 

He  united  to  this  species  of  inheritance,  another  still  more  sacred; — that 
of  becoming  voluntarily  the  adoptive  father  of  the  young  family  which  his 
friend  had  bequeathed  him,  and  he  united  forever  his  lot  with  the  children 
of  Lamblardie,  by  marrying  their  mother. 

A  short  time  after,  in  consequence  of  the  descent  of  the  English  opoa 
the  Belgic  coast,  and  their  destruction  of  the  great  Dam  of  Slikens,  near 
Ostend,  Sganzin  was  charged,  by  a  mission  extraordinary,  to  repair  this 
great  work,  which  comprehended  two  locks  for  the  passage  of  vessels  of 
different  sizes.  He  succeeded  in  less  than  a  year  in  restoring  a  safe  com- 
mercial intercourse  with  a  port,  important  for  its  facilities  in  connexion 
with  the  channel. 

In  the  following  year  (1799)  S^nzin  received  a  still  more  important  or- 
der,—that  of  organizing  the  maritime  operations  and  establishment  of  the 
New  Dock  Yards  at  the  port  of  Antwerp. 

The  consulship  had  just  been  erected  on  the  ruins  of  the  Directory* 
and  the  new  Ceaaar,  ia  his  avidity  for  all  kinds  of  glory,  was  fuU  of 
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plans  for  public  rootiiimentgy  and  extensive  works  for  the  defence  and  riches 
t>f  the  nation,  which  might  hand  down  his  name  to  the  latest  posterity,  as 
the  monnments  of  ancient  Bgypt,  which  he  had  recently  conqaered,  had 
been  destined  to  transmit  those  of  their  founders. 

His  fertile  genius  reorganized  the  administration  of  Roads  and  Bridges, 
and  instituted  a  council  for  maritime  operations,  composed,  at  first,  ot  three 
members,  and  to  this  service  he  appointed  Sganzin,  Cachin  find  Ferregeau, 
still  continuingtheir  participation  in  the  deliberations  of  the  general  assem- 
bly of  Roads  and  Bridges,  of  which  the  chief  engineers  at  that  period  formed 
a  constituent  part.  On  entering  upon  these  new  duties,  M.  Sganzin  had 
to  remodel  the  serfice  of  the  naval  depots  in  the  ports  placed  under  his  ad- 
Diinistration.  ^ 

An  energetic  impulse  was  given,  at  once,  by  the  first  consul,  to  exten- 
sive undertakings  on  the  public  roads,  internal  navigation,  bridges,  and  the 
commercial  and  military  ports  of  France,  within  its  enlarged  boundaries. 

Napoleon  entered,  himself,  into  the  profoundest  questions  ot  art  and 
skill  which  his  4rast  projects  involved,  with  those  select  few  whom  he  had 
distinguished  in  the  various  public  services.  Sganzin  was  then  brought  to 
ahare  in  the  marked  confidence  and  benevolence  which  the  JSmperor  con- 
stantly bestowed  upon  his  confidential  advisers. 

A  circumstance  occurred,  which,  though  trifling  in  itself,  serves  to  exhibit 
the  ardor  with  which  the  genius  of  Napoleon  engaged  in  the  planning  of 
his  great  public  projects.  One  evening,  after  dinner,  at  the  camp  of  Bou- 
logne, he  sent  for  M« Sganzin,  to  ask  him  some  questions  relative  to  a 
scheme  on  hand;  after  detaining  him  several  hours.  Napoleon  perceived  that 
his  interlocutor  appeared  fatigued,  and  he  soon  learned  from  him  that  he 
had  been  long  fasting.  He  immediately  rang  the  bell,  ordered  In  a  sup- 
per for  M.  Ssanzin,  and  while  the  latter  was  recruiting  his  strength,  he 
continued  to  discuss  the  subject  with  him  and  write,  in  some  sort,  under  his 
dictation. 

It  was  the  Emperor's  habit  also  to  request  his  officers  to  send  him  the 
rough  sketches,  and  first  draughts  of  the  memoirs  and  reports  which  he 
had  asked  them  to  prepare,  both  that  he  might  the  better  judge  of  the  ca- 
pacity of  his  agents,  and  seize  the  first  impressions  of  their  minds,  and  thus 
form  his  opinion,  from  the  aspects  under  which  the  subjects  had  at  first  been 
viewed. 

It  was  not  long  before  Sganzin  was  promoted  to  the  highest  grade  in  the 
corps  of  Roads  and  Bridges;  a  decree  of  the  consul,  of  SO  messidor,  year 
11,  (I9th  June,  180S,)  appointed  him  <*inspecteur  general  des  Fonts  et 
Chauss^es,'*  and  a  few  months  after  he  was  decorated  with  the  legion  of 
Honour. 

Sgatizin  immediately,  but  in  vain,  claimed  of  the  Emperor,  the  same 
promotion  for  his  colleagues,  Cachin  and  Ferregeau. 

From  that  time  Sganzin  was  directed  to  accompany  Napoleon  in  all  his 
journeys  along  the  coasts  of  the  empire,  and  received  from  him  the  most 
important  commissions,  sometimes  alone,  and  sometimes  with  the  illnstri- 
mis  academician  whom  the  deep  sagacity  of  the  King  hat  just  called  to  the 
peerage. 

It  was  thus  that  M.  Sganzin  had  to  organize  in  1804  and  5  all  the  works 
at  Boulogne  and  other  places  on  the  channel,  during  the  projected  attack 
on  England;  and  he  was  subsequently  associated  in  all  the  great  plans  of 
the  Emperor  at  the  ports  of  Antwerp,  Flushing,  the  Helder^  Niewcliep  and 
Tsrious  other  points  in  Belgium  and  Holland. 

11* 
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In  a  first  journey  to  Ifalj,  in  1805,  with  de  Fronj  ind  8an&  Spnzia 
prepared,  in  conjunction  with  them,  the  vast  plans  which  the  Emperor  had 
conceived  for  the  improvement  of  the  forts  of  Genoa  and  Spczzia. 

He  had  scarcely  finished  this  mission  when  he  had  lo  repair  to  Beigiaoi 
to  preside  over  the  enlargement  of  the  great  duck  at  Floshini;,  the  eiecn- 
tion  of  which  wan  confided  to  M.  Buistard,  then  chief  enf»ineer  of  mari- 
time works,  and  M.  Lamblardie,  his  son,  engineers  in  ordinary.  In  less 
than  a  year,  and  at  a  moderate  expense,  this  great  hydraulic  achievement 
gave  passage  to  ships  of  the  line,  by  the  employment  of  an  entirely  new 
system  which  wilt  probably  find  frequent  applications  in  great  commercial 
aeaports,  when  it  becomes  necessary  to  adapt  them  to  the  dimensions  of 
steam  ships. 

A  second  mission  to  Italy  in  1806,  in  which  M.  Sganzin  was  connected 
with  de  Prony,  was  for  the  purpose  of  raising  from  its  ruins  the  ancient  port 
of  Venice,  which  had  been  the  cradle  of  modern  commerce.  Eventually 
towards  the  close  of  1807  he  accompanied  the  Emperor  to  Venice,  and  was 
charged  with  the  exploration  of  various  ports  of  the  Adriatic,  of  Friuli,  and 
of  Illyria. 

Scarcely  had  the  French  flag  penetrated  into  Spain,  in  1808,  before  the 
eagle  eye  of  Napoleon  was  turned  to  the  ports  of  bis  new  conquest,  and  it 
5vas  again  de  Prony  and  Sganzin  that  received  orders  to  examine  all  the 
ports  of  the  coast  from  Bayonne  to  St.  Sebastian,  and  to  collect  materials 
needful  for  the  arrangement  of  the  projects  which  the  Emperor  had  formed. 
The  vicissitudes  of  our  arms  and  other  political  engagements  in  the  East 
and  North  of  Europe  prevented  the  execution  of  the  views  of  Napoleon  upon 
the  Spanish  ports. 

These  distant  mission8,-*a  participation  in  the  discussions  of  the  couo* 
cil  of  maritime  works  and  in  those  of  the  general  council  of  Roada  and 
Bridges,— 'journeys  in  the  suite  of  the  Emperor,  into  Belgium  and  Holland, 
in  1809 — 11,— and  special  excursions  to  some  ports  of  Prance,  did  notio« 
terrupt  the  course  which  M*  Sganzin  gave  in  the  polytechnic  sclmol,  and 
as  early  as  1807  he  had  orders  to  publish,  hastily,  his  instructions  in  a  sol>- 
stantiai  form.  This  work,  under  the  modest  title  of  a  aummary  (Resume) 
has  been  long  the  almost  sole  guide  of  the  pupils  of  the  polytechnic 
school,  scattered  throughout  the  various  ranks  of  the  public  service,  and 
having  reached  a  fourth  edition,  it  still  remains  to  be  justly  in  favour  with 
the  public* 

In  1812  the  course  of  the' polytechnic  school  was  suppressed,  from  consi- 
derations of  economy,  and  M.  Sganzin  obtained  a  pension  of  SOOO  franoa 
which  was  reduced  in  1818  to  1900  francs,  lie  took  no  part  of  thi&  grant 
during  the  whole  time  he  was  in  active  service. 

The  malevolent  jealousy  which  the  confidence  of  Napoleon  had  excited 
against  him,  succeeded  at  length  in  diverting  the  favour  of  the  Sovereign: 
the  Emperor   was  induced  to  believe  that  Sganzin  was  in  possession  of  a 

frreat  landed  estate,  and  that  he  was  very  rich,  notwithstanding  the  evident 
alsehood  of  such  absurd  allegations. 

At  the  restoration,  Sganzin  was  found  to  be  simply  a  member  of  the  U- 
gionary  corps.  He  was  invested  by  the  King  solely,  with  the  general  in- 
spection of  all  the  naval  depots  except  Ciierbourg,  he  was  nominated  an 
officer  of  the  legion  of  Honour,  in  1814,  and  afterwards  in  1819  on  tho 
proposition  of  M.  Portal,  then  Minister  of  Marine,  he  was  created  Knight 
of  the  order  of  St.  Michael. 

*  A  trantlation  of  thii  work,  from  the  8rd  Frcnoh  edition,  waa  publiaked  in  Boslaii, 
in  1836,  and  ia  uaed  aa  a  text  book  in  many  of  our  achoola.    Tbavi . 
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At  this  new  period  oF  his  life,  Sganzin,  who  had  attained  the  age  of  TO, 
stil)  retained  his  wonted  viuour  of  mind  and  bodj.  Frequent  tours  of  ex* 
ainination  among  the  ports, — a  journey  to  EngUnd,  relative  to  the  suspen- 
sion  bridges  purchased  for  the  Itiland  of  Bourbon,  in  which  he  contracted 
an  amiable  alliance  with  the  celebrated  Brunei, — an  investigation  of  ihe 
projects  formed  for  the  restoration  and  enlargement  of  the  ports  of  old 
France,  neglected  during  the  latter  jears  of  the  empire,  did  not  prevent 
him  from  participating  in  the  deliberation  of  the  general  council  of  roada 
and  bridges,  and  of  the  joint  committee  of  public  works  and  light  houses. 

The  death  of  Cachin  in  1824  placed  M.  S^anzin,  in  the  sole  authoritj 
of  the  Marine  depots,  bj  reassigning  to  him  the  port  and  harbour  of  Cher- 
bourg. 

At  the  close  of  the  same  year  he  was  appointed  a  member  of  the  com- 
mittee of  consultation  of  naval  depots,  rt^cently  created,  and  shortly  after 
he  became  its  President  by  age  and  rank,  which  he  held  till  1831,  when 
this  commission  was  replaced  by  the  existing  council  of  which  he  continued 
to  be  a  member. 

The  gradual  failure  of  his  memory  and  other  faculties  prevented  him,  ia 
the  latter  years  of  his  life,  from  taking  an  active  part  in  the  various  ser- 
vices which  had  so  long  engaged  his  attention.  Agreeably  to  his  wishes  the 
son  of  his  former  friend,  now  his  own  by  adoption,  was  connected  with  him 
as  adjutant  inspector,  and  succeeded  him  in  April  1835,  when  the  Kingi 
bj  appointing  M.  Lamblardie  inspector  general  of  roads  and  bridges,  made 
the  niost  agreeable  provisitm  for  the  preservati4>n  of  the  titles  and  comforts 
of  the  family.  The  Cordon  of  the  Legion  of  Honour,  was  the  last  reward 
conferred  on  M.  Sganzin,  on  his  retirement,  at  the  age  of  87y  after  62 
years  of  efficient  service. 

From  the  time  of  his  retreat,  to  the  10th  of  January  1837,  the  day  of  his  de- 
cease, Sfi;anzin'8  memory,  except  at  intervals,  appeared  to  be  almost  oblitera- 
ted. He  died  at  Bougival,  near  Marly,  surroumied  by  the  pious  attentions 
which  had  been  devoted  to  him  for  nearly  "^0  years,  leaving  to  his  adopted  fam- 
ily only  the  inheritance  they  had  received  IVoui  their  own  distinguished  fath- 
er, and  the  honorable  memory  of  a  life  unremittingly  devoted  to  his  country 
and  his  duties. 

Sganzin  left  two  nephews  of  the  same  name,  whom  he  bad  educated  at 
his  own  expense,  who,  following  his  example,  became  attached  to  the  putn 
Hc  service,  in  which  they  both,  at  present,  count  long  years  of  honorable 
activity,  the  one  a  marine  engineer,  and  the  other  as  an  officer  of  artillery. 

The  public  functionaries  of  every  rank  and  department,  with  whom  M. 
Sganzin  held  any  relation  during  this  long  career  of  62  years  service,  com- 
mencing in  1775,  bear  united  testimony  to  the  uprightness  of  his  intentions, 
to  his  talents,  and  to  the  sagacity  of  his  judgment,  enlightened  by  long  expe- 
rience. The  engineers  who  served  under  his  orders,  will  never  forget, 
that,  under  an  apparently  formal  exterior,  he  cherished  the  warmest  benev- 
olence, the  most  earnest  desire  to  assist  them  under  all  circumstances,  to 
defend  their  interests,  and  to  procure  for  them  the  rewards  of  which  be 
deemed  them  to  be  worthy. 

Anaalet  de«  ftoats  tt  ChaiMS^es  1897. 

jf  Summary  view  of  the  Progress  of  ^rehiteeture  in  Britain  during  the 
past  Tear^  toitk  some  Notices  relative  to  its  state  in  Foreign  Countriee^ 
By  J.  C.  Loudon,  F.  L.  S.,  &c. 
The  year  1837  scarcely  affords  any  marked  feature  of  architectural 
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progress,  such  as  the  competition  for,  or  completion  of,  any  great  na- 
tional work;  but  it  exhibits  what  is  much  more  satisfactory,  a  general 
spirit  of  architectural  improvement  in  the  metropolis,  throughout  Great 
Britain,  and,  to  some  extent,  even  in  foreign  countries. 

In  London,  there  is  scarcely  a  principal  street  that  does  not  exhibit 
some  new  architectural  feature;  public  institutions  and  companies,  and 
even  eminent  commercial  houses,  being  alike  eager  to  attract  attention 
by  an  improved  architecture  without,  no  less  than  by  superior  arrange- 
ments  within.  These  kinds  of  improvement  have  been  going  on,  more 
or  less  rapidly,  since  the  peace  of  1814;  and  the  former  appears  to 
have  received  a  considerable  stimulus,  a  few  years  ago,  from  the  gene* 
ral  rage  for  ornamenting  the  fronts  of  gin  shops  and  public  houses.  Most 
of  these  buildings,  indeed,  exhibit  very  inferior  specimens  of  design; 
but,  as  they  have  advanced  a  step  beyond  what  had  gone  before  in  the 
same  kind  of  houses,  they  ought  not  to  be  despised;  and  however  com- 
mon it  may  be  for  architects  to  laugh  at  the  splendour  of  gin  temples, 
yet  it  cannot  be  denied,  we  think,  that  to  them  the  architects  and  archi- 
tecture of  the  metropolis  are  considerably  indebted.  Among  the  build- 
ings of  public  companies  may  be  Inclu^ded  the  club  houses,  bazaars,  in- 
surance offices,  and  banlcing  houses;  and,  among  these,  we  may  point  to 
the  Oxford  and  Cambridge  University  Club-house  in  Pall  Mall,  the  Pan- 
theon Bazaar  in  Oxford  street,  and  the  Atlas  Fire-office  in  Cheapside, 
as  very  handsome  public  ornaments.  The  Pantheon  is  deservedly  ad- 
mired for  its  interior  arrangement  and  decoration,  and  the  Fire-office 
for  its  exterior  elevation.  Among  public  institutions  may  be  noticed 
the  Surgeons'  Hall  in  Lincoln's  Inn  Fields,  and  the  City  School  in 
Wood  street,  Cheapside;  and  a  number  of  other  schools,  together  with 
various  churches  and  chapels,  might  be  enumerated,  if  the  object  were 
to  do  more  than  take  a  cursory  glance  at  general  features.  The  New 
Palace  at  Pimlico  has  this  year  been  taken  possession  of  by  Her  Majesty, 
and  the  New  Houses  of  Parliament  commenced. 

Throughout  the  country, architectural  improvement  is  general.  There 
is  hardly  a  large  town  in  which  some  church  or  school  has  not  been  re-> 
cently  erected.  New  markets  or  town  halls  are  completed  in  some 
places,  and  in  progress  in  others;  and  public  cemeteries  and  cemetery 
chapels  are  increasing  every  year.  Perhaps  the  best  markets  completed 
during  the  past  year,  are  that  at  Exeter,  by  Mr.  Fowler,  and  that  at 
New  Castle,  by  Mr.  Grainger.  The  town  in  England  which  is,  perhaps, 
undergoing  the  greatest  architectural  improvement  is,  however,  New- 
castle, where  Grey  street  promises  to  be,  when  completed,  one  of  the 
handsomest  streets  in  England. 

On  looking  over  our  Provincial  Notices,  under  the  heads  of  Scotland 
and  Ireland,  evidence  will  be  found  that  architecture  is  not  stationary 
in  these  countries,  though  we  cannot  point  to  any  particular  feature  in 
either  which  characterises  the  year  1837. 

Among  foreign  countries,  France  appears  to  take  the  lead.  Munich 
and  Berlin  may  be  considered  as  next  in  the  order  of  architectural  ame- 
liorations; but  Belgium,  Russia,  and  even  Greece,  Italy,  and  Spain,  might 
be  cited  in  evidence  of  improvement.  The  state  of  architecture  in  the 
United  States  is  noticed;  by  which  it  appears  that  banking  houses,  ho- 
tels, and  theatres  are  erecting,  with  an  increased  regard  to  architectural 
effect. 
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If  the  progress  of  architecture  in  Britaio  is  constderahle^  that  of  en* 
l^ineerinfr  may  be  considered  as  extraordinary.  The  railway  between 
Birmingham  and  Liverpool  has  been  opened  in  the  course  of  the  year, 
and  the  following  railways  are  in  progress: — the  London  and  Birming- 
ham railway,  which  is  already  opened  as  far  as  Tring,  and  which  will 
probably  be  completed  in  1839;  the  Southampton  railway,  which  will 
probably  be  completed  about  the  same  time;  the  Great  Western  rail- 
way, the  works  of  which  are  far  advanced;  and  the  Eastern  Counties* 
railway;  the  Northern  and  Eastern  railway;  the  Croydon,  Greenwich, 
and  Brighton  railways;  and  the  London  Junction  railway,  which  arealL 
more  or  less  in  progress.  The  works  in  the  Thames  Tunnel,  that  very 
remarkable  undertaking,  which,  now  that  the  company  has  received  the 
assistance  of  government,  may  be  considered  as  national,  are  going  stea- 
dily  forward,  though  occasionally  interrupted  by  irruptions  of  the  river. 

The  architectural  literature  of  the  year  includes  the  Tran»aeii<m9  of 
the  TattUute  of  BrUiah  JSrehiiectSjhfkd  the  TVansactiom  of  the  In$liiuHon  of 
Civil  EngineerSy  both  of  which  contain  many  valuable  papers;  several 
pamphlets  relative  to  the  new  Housesof  Parliament,  which  contain  some 
interesting  discussions;  The  Report  from  the  Select  Committee  on  Arts 
and  their  connexion  with  Manufactures^  which  indicates  an  incrcajed 
attention  to  these  subjects  on  the  part  of  government;  a  t  ran  slat  ion ,  with 
notes,  of  Vicat  on  Mortars  and  CemeniOj  a  work  which  was  much  wanted^ 
and  9L  Lecture  on  the  Dry  Rot^  by  Dr.  Dickson,  which  contains  laformatiois 
respecting  the  Kyanising  process,  well  deserving  the  attention  of  build- 
ers,  who,  in  general,  do  not  seem  to  understand  the  mode  of  its  appli* 
cation.  Among  the  articles  in  the  present  volume  of  this  Magaztnet 
the  I  wo  which  we  consider  the  most  valuable  are  those  by  Dr.  Ure  ami 
Mr.  Richie,  on  Warming  and  Ventilating.  For  critical  remarks,  those 
of  Candidus  are  highly  instructive;  and  there  are  many  papers  of  a  prae^ 
tical  nature,  by  other  writers,  not  less  so. 

AfoUleetiml  I 


Formation  of  a  School  of  Design  in  Manchester. 
A  short  time  ago,  a  number  of  gentlemen  of  this  town,  sensible  of  the  im* 
portance  of  a  school  of  design  in  this  great  emporium  of  arts  and  manufac« 
tores,  assembled  and  formed  a  provisional  committee  for  the  purpose  oC 
taking  the  steps  necessary  to  originate  such  an  institution.  At  first  it  was 
contemplated  that  it  should  be  a  branch  of  the  recently  founded  school  of 
design  in  the  metropolis;  but  much  disappointment  was  experienced  on  fintj* 
ing  that  there  the  mechanics  were  debarred  from  an  equal  share  in  the  pri- 
vileges and  studies  of  the  school,  and  it  was  ultimately  determined  that  the 
Manchester  School  of  Desit^n  should  be  a  wholly  separate  and  independent 
institution.  At  a  general  meeting  of  gentlemen  favourable  to  the  establish- 
ment of  a  school  of  design  in  Manchester,  convened  by  the  provisional  com- 
mittee, an  animated  debate  took  place;  James  Heywoud,  E'*q.,  chairman  of 
the  provisional  committee,  presided,  and  opened  the  proceedings.  In  the 
course  of  an  excellent  speech,  he  stated  that  from  time  to  time  many  efTorta 
had  been  made  by  individuals  to  improve  the  fine  arts  in  Manchester  by 
their  own  exertions,  and  he  thought  great  praise  was  due  to  those  persons; 
but  very  little  had  hitherto  been  done  by  any  public  body,  for  the  improve* 
ment  of  the  arU  of  design.    The  Mechanics'  Institution  had  come  forward 
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more  directi j  than  anj  other  bodj,  having  formed  classes  in  several  depart- 
ments of  design  j  as  mechanical,  architectural,  flower,  figure,  and  landscape 
drawing;  and  in  18359  the  class  for  mechanical  and  architectural  drawing 
had  an  average  attendance  of  S3  pupils;  and  that  for  landscape,  flower,  and 
figures,  of  64  pupils.  He  hoped  these  classes  would  continue  to  prosper; 
but  what  was  now  wished  to  be  effected  was,  the  formation  of  a  societj 
having  for  its  sole  and  peculiar  object  to  improve  the  arts  of  design,  an  ob- 
ject sofiicient  to  occupy  the  whole  time  and  attention  of  a  societv  with  re- 
ference to  the  improvement  of  those  manufactures  in  which  design  is  re- 
quired; and  also  in  the  education  of  persons  to  direct  the  mechanical  pow« 
ers  of  this  great  community.  Elsewhere  such  objects  were  thought  of  great 
importance.  Lyons,  which  rivalled  Manchester  in  many  respects,  and  ex- 
ceeded it  in  the  taste  of  its  inhabitants  in  design,  had  regular  schools  of  de- 
sign, in  which  particular  attention  was  paid  to  the  departments  of  flowers 
and  ornamental  drawing.  When  at  Lyons,  some  years  ago,  he  had  obtained 
an  account  of  the  subjects  proposed  for  prizes  in  an  exhibition,  where  prizes 
to  the  amount  of  JS20  or  dSSO  were  given  for  drawings  and  paintings.  Those 
subjects  were:— coloured  drawing, including  ornaments,  figures,  and  flowers, 
io  the  same  composition;  groups  of  coloured  flowers;  selections  of  plants, 
drawn  after  nature,  slightly  shaded,  of  the  natural  size;  the  planta  sepa- 
rated, so  as  to  exhibit  the  principal  details  of  flower  and  foliage  under  dif- 
ferent points  of  view,  not  as  botany  would  require  them  to  be  exhibited,  but 
as  they  would  be  considered  most  beautiful  in  art. 

Mr.  T.  W.  Winstaoiey  read  the  following  report  of  the  provisional  com- 
nittee:— 

*^  The  diffusion  of  knowledge,  in  whatever  department  of  science  it  takes 
|4ace4  is  a  subject  of  great  interest  to  every  lover  of  public  improvement; 
aod  the  formation  of  a  school  of  design,  in  the  town  of  Manchester,  most 
tend  to  its  commercial,  as  well  as  classical,  prosperity,  and  most  also  prove 
beneficial  to  the  inhabitants  of  the  surrounding  towns. 

^  Manchester,  as  the  great  emporium  of  human  industry  and  production, 
creates  within  herself  a  considerable  demand  for  the  decorative  and  orna- 
mental departments  of  design,  in  the  operations  of  calico  printing,  fancy 
weaving,  and  embroidering.  Individuals  employed  in  these  branches  of 
art  require  an  institution  for  the  improvement  of  taste,  and  for  the  encour- 
agement of  harmonious  conceptions  in  beauty  and  form.  Such  an  institu- 
tion is  equally  requisite  for  students  in  civil  engineering,  to  whom  precision 
of  design,  and  the  skilful  use  of  instruments,  in  surveying,  planning,  &c.» 
are  essentially  necessary  in  their  professional  pursuits. 

^*  It  has  been  well  remarked,  by  the  Baron  Charles  Dupin,  in  his  advice 
to  manufacturers,  and  to  the  foremen  of  workshops,  that  the  only  efficient 
means  to  encounter  competition  is,  to  manufacture  goods  really  better  than 
all  our  competitors. 

^  Superiority  in  manufacture  depends,  in  a  great  measure,  on  the  for- 
tunate exercise  of  taste,  economy,  industry,  and  invention.  The  establish- 
ment of  a  school  of  design,  in  Manchester,  is  recommended,  in  order  to  en- 
hance the  value  of  the  manufactures  in  this  district,  to  improve  the  taste  of 
the  rising  generatio*i;  to  infuse  into  the  public  mind  a  desire  for  symmetry 
of  form,  and  elegance  of  design;  and  to  educate,  for  the  public  service,  a 
highly  intelligent  class  of  artists  and  civil  engineers. 

**  Impressed  with  these  views  of  affording  encouragement  to  the  culti- 
vation of  the  arts  of  design  in  Manchester,  the  present  meeting  has  been 
called,  in  the  confident  expectation,  that  a  society  will  now  be  formed  for 
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that  object^  and  that  the  patronage  of  thia  iDioential  and  wealthy  comnQ* 
nitj  will  not  be  wanting  to  the  attcceiaful  execntion  of  a  plan  which  pro- 
mises so  much  advantage,  both  to  individuals  and  to  the  public. "«-Afan- 
Chester  Guardian^  Feb.  21,  1858.  ibid. 


7%e  Thames  Tunnei. 

The  engineers  of  this  great  undertaking  have  again  succeeded  in  re- 
covering possession  of  the  works  at  the  Tunnel.  The  usual  means 
vere  taken  to  stop  up  the  aperture  in  the  bed  of  the  river  which  led  to 
the  late  irruption.  The  shore  engine  was  set  to  work  on  Friday,  and  on 
Saturday  afternoon  the  water  had  been  pumped  out  of  the  shaft  to  the 
extent  of  six  feet  below  the  crown  of  the  arches  of  the  Tunnel.  It  is 
confidently  expected  that  the  works  will  be  resumed  again  in  a  few 
days. 

April  11,  1837. — Mr.  Brunei  gave  an  account  of  the  Thames  Tunnel. 
Having  ({escribed  the  nature  and  difficulties  of  the  undertaking,  and  the 
previous  attempts  which  had  been  made  by  others  to  effect  a  similar 
work  he  explained,  by  reference  to  sections,  the  nature  of  the  strata  be- 
low the  river.  He  had  adopted  the  rectangular  form  of  the  present  ex- 
cavation, because  the  work  would  set  better  than  if  of  any  other  form, 
and  had  a  better  sustaining  surface.  The  necessity  of  supporting  the 
ground,  and  of  having  a  sufficient  shelter,  had  led  to  the  adoption  of  the 
shield,  respecting  which  so  much  had  been  said.  The  construction  of 
this  would  be  understood  by  conceiving  twelve  books  set  side  by  side 
on  their  ends.  These  would  represent  the  parallel  frames  which,  stand- 
ing side  by  side,  but  not  in  immediate  contact,  fill  up  the  excavation. 
Each  frame  is  divided  into  three  boxes  or  cells,  one  above  the  other; 
the  adjustment  of  the  floors  of  which,  and  other  details,  were  minutely 
described  by  Mr.  Brunei. 

Each  frame  is  furnished  with  two  large  slings,  by  which  it  may  de- 
rive support  from,  or  assist  in  supporting,  its  neighbours;  it  has  also  two 
legs,  and  is  advanced  as  it  were  by  short  steps,  having  for  this  purpose 
an  articulation  which  may  be  compared  to  that  of  the  human  body* 
The  frame  rests  on  one  leg,  and  then  one  side  is  hitched  a  little  forward; 
then  resting  on  the  other  leg,  the  other  side  is  hitched  a  little,  and  so 
on.  Hence  the  shield  may  be  called  an  ambulating  coffer-dam,  going 
horizontally. 

The  brick-work  is  built  in  complete  rings,  and  the  advantages  of  this 
system  of  building  had  been  fully  prosed  by  the  fact  of  two  dreadful 
irruptions  having  produced  no  disruption.  B^ch  was  the  violence  of 
the  irruption,  that  the  brick- work  had  in  one  par\  been  suddenly  reduc- 
ed in  thickness  by  one-half,  and  in  one  place  there  was  a  hole  as  if 
pierced  by  a  cannon  ball.  At  a  few  feet  beneath  them  is  a  bed  of  quick- 
sand fifty  feet  deep,  and  above  them  strata  of  most  doubtful  consisten- 
cy, some  of  which  goes  to  pieces  immediately  on  being  disturbed.  Still 
however,  their  progress  is  certain,  and  they  only  require  patience  to  al- 
low of  the  ground  above  them  acquiring  sufficient  density.  He  foun4 
gravel  with  a  mixture  of  chalk  or  clay  extremely  impervious  to  water) 
in  some  cases  he  contrived  to  let  out  the  water  from  the  sand  above 
them,  and  thus  obtained  ground  of  sufficient  density.    In  their  pro- 
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gress  they  were  considerably  annoyed  by  land  springy,  "which  prodirced 
cutaneous  irruptions,  and  destroyed  the  finger  nails  of  the  workmen* 

April  18,  1837«^Mr«  Brunei  gave  further  explanations  respecting 
the  Tunnel.  He  explained  the  way  in  which  the  ground  above  them 
had  suddenly  sunk  down,  owing  to  the  run  of  a  lower  stratum  of  sand. 
This  running  sand,  which  was  a.  very  great  annoyance,  consisted  of 
fivt  parts  water  and  one  sand.  Bags  of  clay  and  gravel  are  not  best 
where  there  are  many  stones;  for  the  interstices  do  not  become  pro* 
perly  filled  up;  but,  in  these  cases,  the  coarsest  river-sand  is  best;  the 
water  runs  through  at  first,  but  soon  stops;  gravel  and  clay  mixed  are 
nearly  impervious  to  water,  but  not  so  impervious  as  gravel  and  pound* 
ed  chalk. 

Mr.  Gibb  stated  that  he  had  found  bags  filled  with  clay  and  tow-waste 
exceedingly  impervious  to  water.  Being  called  upon  to  rebuild  a  sluice 
in  a  place  where  piling,  owing  to  the  stony  nature  of  the  ground,  was 
impossible,  he  had  formed  a  coffer-dam  by  laying  down  bags  full  of 
clay  and  tow-waste,  in  tiers  of  four,  formed  on  the  top  of  each  other  to 
the  surface  of  the  water. 

The  ventilation  of  the  Tunnel  is  effected  by  a  pipe  of  fifteen  inches 
square,  passing  out  under  the  fire-place  of  the  steam  engine  boilei . 

Repeit  of  PaL  Invfln. 


TramaciionB  of  the  InsliitUion  of  Civil  Engineers. 
^^EeeuU  of  experimenU  made  wiih  a  view  to  detennine  the  beet  figure  and 
podtionfor  wooden  bearera^  so  as  to  combine  lightness  and  strength;  by 
Jambs  Uorke,  F.R.S.;  A.  Inst.  C.E.'' 

The  results  of  several  experiments  on  wooden  bearers  of  different  sec- 
tions are  tabulated;  together  with  the  dimensions  and  weights  of  the  pie- 
ces, and  the  nature  of  the  fracture.  The  conclusion  at  which  Mr.  Home 
arrives  is,  that  a  triangular  prism  placed  with  its  base  upwards  is  the 
strongest  figure  and  position,  that  with  an  edge  uppermost,  the  weakest,  for 
a  given  quantity  of  material. 


Vibrations  of  the  soil  from  the  passing  of  Locomotives^  ^c 

The  subject  of  the  vibrations  produced  in  the  soil  by  the  passsge  of  lo- 
comotives and  coaches  was  discussed  and  several  instances  were  mention- 
edf  in  which  the  vibration  of  the  soil  was  sensible  at  the  distance  of  a  mile 
and  a  half  during  an  observation  by  reflexion.  It  was  stated  that  the  ex- 
periments recently  made  lor  determining  the  effect  which  the  passage  of 
the  locomotives  at  a  smalt  distance  might  have  on  the  observations  at  the 
Royal  Observatory,  had  not  been  conclusive;  but  that  as  no  sensible  effect 
could  be  produced  on  any  observations  but  those  by  reflexion,  no  apprehen* 
sion  of  inconvenience  was  entertained. 

It  was  also  stated  that  a  namber  of  persons  running  down  the  hill  in  Green- 
wich-park  produces  a  slight  tremor,  which  is  quite  sensible  during  an  ob- 
servation l»y  reflexion,  and  that  the  shutting  •(  the  outer  gate  of  the 
Observatory  throws  an  object  completely  out  ol  the  field  of  the  telescope* 
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Tiie  comparative  merits  of  tHe  tingle  pumping  and  the  crank  engine  for 
the  purpose  of  raising  water,  were  discussed. 

Idr.  Simpson  stated  that  it  was  a  generallj  received  opinion  that  a  tin- 
gle pumping  engine  wouid  do  one-third  more  duty  than  a  crank  engine;  but 
that  having  recently  had  a  crank  engine  altered  by  Messrs.  Modslajs  and 
Field,  and  fitted  with  expansion  valves,  it  did  the  most  dutj. 

The  two  engines  were  worked  from  the  same  boiler.  The  doty  of  the 
crank  engine  was  about  thirty-two  millions;  it  works  to  a  fixed  lift,  which 
is  in  some  respects  advantageous.  The  <luty  of  the  Cornish  engines  is  re- 
ported at  ninety-five  millions;  and  an  engine  near  London,  in  which  the 
Cornish  valves  and  system  of  clothing  had  been  adopted,  was  doing  a  doty 
exceeding  fifty  millions. 

With  respect  to  the  Cornish  engines,  it  was  stated  that  their  superior 
duty  was  due  to  the  system  of  clothing;  that  although  many  persons  had 
examined  their  duty,  the  calculations  appear  to  be  made  from  the  contents 
of  the  working  tNirrel;  that  the  Cornish  bushel  is  90  or  94  lbs.  of  very  supe- 
rior coal;  the  London  bushel  being  only  80  or  84  lbs.;  that,  notwithstand- 
ing the  great  duty  done  bj  the  pumping  engines,  the  engines  in  Cornwall 
are  doing  less  doty  than  the  crank  engines  in  London. 


**  Notice  concerning  the   Thames    Tunnel;   by  Richard   Beamish,  M. 

lust.  C.  E." 

Several  attempts  have  been  nude  in  former  years  to  effect  a  communica- 
tion betwixt  the  opposite  shores  of  the  Thames  by  means  of  a  tunnel,  all  of 
which,  however,  failed.  In  1798,  Dodd  proposed  a  tunnel  at  Gravesend; 
and  in  1804,  Chapman  proposed  one  at  Rotherhithe;  and  in  1807,  Vazie 
commenced  the  construction  of  a  shaft,  eleven  feet  diameter,  at  a  distance 
of  315  feet  from  the  river.  With  Vazie  was  associated  Trevethick,  a  man 
of  great  practical  knowledge  as  a  miner;  and  by  indefatigable  labour,  a 
drilt-waj,  five  feet  in  height,  two  feet  six  inches  in  breadth  at  the  top,  and 
three  feet  at  the  bottom,  was  carried  1046  feet  under  the  river.  In  the 
spring  of  1808,  having  first  ascended  from  under  a  rocky  stratum,  though 
with  a  depth  of  at  least  twenty-five  feet  betwixt  them  and  the  bed  of  the 
river,  the  Thames  broke  in  upon  them,  and  not  a  single  brick  having  been 
laid,  the  work  was  irretrievably  lost. 

In  1823,  the  subject  of  a  tunnel  was  again  agitated,  and  a  company  was 
formed  to  carry  into  execution  the  plans  of  Mr.  Brunei.  The  first  pro- 
ceeding  was  to  sink  a  shaft.  Twenty-four  piles,  with  a  shoulder  on  each, 
were  first  driven  all  round  the  circle  intended  for  the  shaft.  One  side  of 
a  wooden  platform,  or  curb,  was  then  laid  on  this  shoulder,  whilst  the  other 
side  jested  on  an  iron  curb,  having  an  edge  below  to  which  it  was  attached. 
Through  this  curb,  ascended  forty-eight  wrought  iron  bolts,  two  inches  in 
diameter,  to  the  height  of  forty  feet,  the  height  to  which  it  was  proposed  to 
raise  the  shaft.  The  regular  building  of  the  tower  on  the  curb,  with  bricks 
laid  in  cement,  was  proceeded  with,  and  yet  farther  bound  together  by  twen- 
ty-six circular  hoops  of  timber,  half  an  inch  thick,  as  the  brick  work  was 
iKOUght  up.  At  the  top  of  the  tower  was  placed  another  curb,  and  the 
long  iron  bolts  passing  through  it,  having  their  ends  formed  into  screws, 
the  whole  was  screwcSl  solidly  into  one  mass,  and  completed  in  three  weelfrs. 
In  a  week  after  it  was  finished,  sixteen  of  the  piles  having  been  driven,  two 
by  two,  opposite  each  other,  the  whole  structure  was  sunk  half  an  inch, 
carrying  down  with  it  the  remaining  eight  piles,  on  which  it  was  brought  to 
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a  rest  uniformly  and  horizontallj,  thas  permitting  the  Miteen  piles  to  be 
abstracted  by  opening  the  ground  at  the  back.  The  whole  weight  support- 
ed by  these  eiaht  piles,  was  about  910  tons,  (the  weight  of  the  shaft.)  Hav- 
ing been  left  tor  three  weeks  to  dry,  and  gravel  having  been  hesped  under 
the  curb,  the  remaininic  eight  piles  were  removed,  two  by  two,  till  the  mass 
rested  on  a  bed  of  gravel.  The  machinery,  viz:  the  thirtyhorike  high-pres- 
sure steam  engine,  with  gear  for  raising  the  excavated  soil,  was  now  fiied 
on  the  top.  The  miners  were  placed  inside,  and  by  eicavating  from  around 
the  bottom,  the  whole  descended  by  its  own  gravity. 

Mr.  Beamish  then  describes  the  peculiar  diifaculties  which  were  expe* 
rienced  previous  to  the  first  irruption. 

The  chasm  in  the  bed  of  the  river,  formed  by  the  irruption  of  1827,  was 
stopped  by  bags  filled  with  clay,  with  hazel  rod's  passed  through  themj  and 
the  interstices  filled  by  gravel.  The  irruption  of  1828  was  met  by  similar 
means,  but  the  funds  of  the  company  not  being  then  sufficient  for  proceed* 
ing  with  the  work,  the  shield  was  blocked  up  with  bricks  and  cement,  and 
a  wall  four  feet  in  thickness  was  built  within  the  tunnel. 

For  seven  years  the  work  was  abandoned,  till,  in  18S5,  a  Treasury  loan 
was  granted,  subject  to  the  condition  that  the  most  dangerous  part  of  the 
tunnel  should  be  executed  first.  On  resuming  the  works,  the  first  object 
was  to  provide  a  drain  for  the  water  from  the  shield,  for  which  purpose 
two  reservoirs  were  formed  under  the  middle  pier,  from  which  drifts  were 
formed  to  the  bottom  of  the  great  excavation  shield.  The  water  was  ab- 
stracted from  the  shield  at  the  lowest  point,  and  the  pipes  of  two  pumps 
worked  by  the  steam  engine,  being  brought  into  the  reservoir,  all  the  dim^ 
culty  of  the  drainage  was  overcome. 

The  removal  of  the  old,  and  the  introduction  of  the  new,  shield,  wa» 
a  work  of  no  ordinary  difficulty.  The  bricks  and  cement  had,  by  the 
strong  oxide  of  iron  which  the  water  contains,  been  converted  into  a  mass 
harder  than  roost  rocks;  and  not  less  than  1646  feet  of  surface,  342  of  whicb 
constituted  the  ceiling,  had  to  be  supported  on  the  removal  of  the  brick 
work  previous  to  the  introduction  of  the  new  shield.  The  means,  however, 
adopted  by  Mr.  Brunei,  and  which  were  described  in  the  paper,  were  per^ 

tectly  successful.  ^  Load.  Joan.  Aitt  *  Sel- 

On  Pump8  used  in  Mines,^    By  John  Taylor,  Esq.,  F.  R.  S.,  &c. 

The  extent  to  which  pumps  are  used  in  England  for  the  drainage  of  mines, 
which  would  be  inaccessible  without  them,  renders  all  information  upon  the 
subject  important,  and  every  thing  that  may  conduce  to  their  perlection 
worthy  of  regard;  as  the  metals  are  exhausted  from  such  places  as  are  ca- 
pable  of  being  laid  dry  by  levels,  recourse  must  more  and  more  be  itad  to 
means  for  raising  the  water,  which  presents  so  formidable  an  obstacle  to 
works  which  have-not  only  to  surmount  this  difficulty,  but  many  others, 
which  try  the  skill  and  patience  of  the  miner. 

The  vast  produce  of  copper  in  Cornwall  is  chiefly  raised  from  depths 
far  below  the  level  of  the  sea;  and  those  depths  are  securely  and  uniuter* 
ruptedly  drained  by  the  application  of  the  enormous  power  of  many  steam 
engines  lifting  great  columns  of  water  in  the  way  I  have  pointed  out. 

At  the  Consolidation  and  United  Mines,  the  aggregate  power  of  the  steam 

*The  "  Mining  Review  and  Journal  of  Oeology,"  by  Henry  English,  No.  VIII,  from 
which  thii  extract  U  taken,  contains  three  large  plates,  descriptive  of  the  structure  of 
pumps  used  io  draining  mines.  O. 
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engioes  For  pumping  is  nearlj  that  of  2,000  horses,  constantly  working; 
there  are,  altogether,  seven,  of  which  four  are  of  the  largest  class  ever  erect- 
ed, having  cylinders  of  ninety  inches  in  diameter,  with  a  stroke  of  the  pis- 
tons of  ten  feet,  the  first  engine  ever  constructed  of  this  dimension  being 
erected  for  this  mine,  by  Mr.  Woolf.  The  pumps  are  generally  of  sixteea 
inches  diameter,  and  the  whole  length  of  the  column  lifted  is  nearly  800 
fathoms,  divided  into  lifts  of  about  thirty  fathoms  each;  the  quantity  of  wa- 
ter discharged  into  the  adit  level  is,  when  the  engines  work  at  the  rate  of 
eight  strokes  per  minute,  more  than  38,000lbs.,  or  above  100  barrels  deli- 
vered in  that  time. 

But  the  largest  quantity  of  water  lifted  by  pumps  from  mines  in  this  coun- 
try, is  at  the  Mould  .Mines,  tn  Flintshire,  where  the  power  applied  is  de- 
rived both  from  steam  engines  and  overshot  water  wheels;  of  the  former, 
there  are  seven,  with  cylinders  from  thirty-six  to  sixty-six  indies  diameter; 
of  the  latter,  four  of  forty-four  feet  diameter  each.  The  pumps  are  of  ex- 
traordinary dimensions,  being  from  twenty-two  inch  bore  to  ten  inch,  but 
the  principal  part  of  eighteen  inch,  reckoning  always  the  diameter  of  the 
working  barrels,  or  the  plunger  poles.  Fifteen  lifts  discharge  into  the  dif- 
ferent adits,  and  often  deliver  more  than  80,000lbs.  of  water  per  minute, 
from  a  depth  averaging  about  fifty  fathoms. 

Mines  circumstanced  as  these  and  many  others  are,  must  depend  upon 
well  arranged  machinery  to  permit  their  being  worked;  and  we  owe  to  steam 
engines,  and  the  improvements  in  them,  which  have  rendered  their  use 
economical,  the  access  to  many  of  those  stores  of  the  metals  in  this  coun- 
try, which  not  many  years  aeo  were  sealed  up  and  could  not  be  approached. 
Some  progress  has  been  made  in  applying  the  same  means  to  drain  the  deep 
mines  of  some  parts  of  the  New  World,  where  heretofore  animal  power 
elone  was  employed  in  the  manner  which  could  only  be  effective  at  a  great 
expense,  or  where  the  volume  of  water  to  be  removed  was  inconsiderable, 
compared  with  that  which  is  raised  by  pumps.  An  increasing  interest  wilt 
attend  the  subject  of  this  communication,  as  it  is  more  extensively  called  into 
use«  and  as  greater  depths  are  attained  requiring  the  greatest  perfection  in 
design  and  execution,  and  this  will  be  my  apology  for  this  slight  attempt  to 
describe  the  present  state  of  this  important  branch  of  mining  apparatus. 

MlniDcRef. 


TTie  Railway  System. 

The  present  period  forms  an  era  of  much  importance  in  the  progress  of 
the  railway  system,  and  more  so,  perhaps,  in  reality  than  in  appearance,  as 
we  shall  presently  have  occasion  to  show.  It  is  often  difficult  indeed  cor- 
rectly to  appreciate  those  important  changes  which  are  constantly  altering 
the  aspect  of  society,  while  they  are' yet  slowly  passing  before  our  eyes, 
their  real  magnitude  and  effects  obscured  by  prejudice  or  other  temporary 
causes. 

The  excitement  of  1835  has,  doubtless,  had  a  vast  and  permanent  influ- 
ence on  the  railway  system,  both  beneficial  and  prejudicial;  its  effects  were 
l>eneficiai  in  many  respects,  as  it  first  brought  this  mode  of  communication 
before  the  public  in  that  prominent  and  conspicuous  point  of  view  which  its 
extraordinary  merits  and  utility  demanded,  thus  attracting  that  vast  amount 
of  capital  to  this  new  mode  of  investment,  without  which  no  effectual  pro- 
gress could  be  made.  Extensive  undertakings  were  projected  and  put  in 
execution,  which,  at  any  other  time,  would  long  have  remained  dormant 
and  neglected,  while  the  talent  of  numerous  individuals  received  a  power- 
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M  inpnUe  towards  a  coatlj,  but  as  jet  almost  infant  art,  in  which  tbcrs 
wag  ample  scope  for  its  display.  On  the  other  hand,  however^  eviU  of  n* 
small  magnitude  were  incurred— speculation,  once  aroused,  was  not  nice  in 
its  choice  of  objects,  and  the  visionarjr  scheme,  which  existed  merelj  on 
paper,  or  in  the  minds  of  fraudulent  or  misguided  parties,  met  with  too 
ready  and  indiscriminate  a  reception  from  the  public  generally,  while  pre* 
miums,  often  extravagantly  high,  were  lavished  without  thought  or  jndg- 
ment  upon  every  concern  which  was  ushered  into  notice.  Appreheasion 
and  disgust  soon  followed — individuals  lost  their  money,  and  railways  lost 
their  character;  nor  need  we  call  to  mind  the  long  seasiMi  of  difficulty  and 
depression  which  thence  ensued. 

Had  the  railway  system  rested  on  no  good  foundation— had  it  not  been 
characterised  by  an  inherent  soundness,  and  ranked  as  one  of  the  greatest 
and  most  beneficial  inventions  uf  the  present  wonder-working  age,  it  would 
long  have  lain  dormant  after  so  terrible  a  reaction,  ni^r  should  we  now,  or 
on  several  late  occasions,  have  been  called  upon  to  notice  its  returning  hold 
upon  the  public  mind.  The  case  is,  however,  diit*erentT— railways  have 
struggled  through  the  temporary  difficulties  bj  which  they  were  sttrronnded, 
and  are  now  looked  upon  with  scarcely  less  interest  than  at  the  period  to 
which  we  have  just  referred,  although  experience  has  fortunately  sobered 
down  extravagant  expectation,  and,  to  a  great  extent,  checked  the  farce  of 
exorbitant  premiums. 

If  we  examine  the  actual  state  of  railways,  or  of  railway  works  at  the 
present  time,  the  contrast  with  any  former  period  must  be  most  gratifying, 
as  the  reports  furnished  weekly  in  our  columns  will,  in  most  cases,  tend  to 
show.  Stupendous  works«  which,  a  year  or  two  ago,  were  hardly  traced  on 
the  ground,  are  now  either  completed  or  verging  towards  completion. 
Enormous  sums,  the  practicability  of  raising  which  was  then  almost  a  mat- 
ter of  doubt,  have  been  forthcoming,  notwithstanding  ail  the  difficulties  of 
the  times;  and  what  is  even  more  gratifying,  the  profitable  results  of  rail- 
way investment  have  received  the  most  satisfactory  of  all  confirmations— 
that  of  increased  experience.  mti^t^j  joqiml 


Experimenlai  Brick  Beam* 

Messrs.  Francis  and  Sons,  the  Roman  cement  manufacturers,  at  Nine 
Elms,  some  time  ago  erected  what  is  termed  a  *^  Brick  beam.'*  This  beam 
was  composed  of  19  courses  of  gray  bricks,  cemented  together  with  the  best 
Roman  cement  instead  of  mortar,  and  having  in  some  of  the  courses  hoop 
iron  placed  horizontally.  The  length  of  this  beam  was  about  24  or  25  feet, 
the  ends  resting  on  upright  gables  or  pedestals.  The  width  of  the  beam 
was  two  bricks  and  a  half,  placed  lengthwise.  The  purpose  was  to  show 
the  efficacy  of  the  Roman  cement  by  its  adhesion  to  the  hoop  iron  as  well  as 
to  brick,  and  its  consequent  adaptation,  at  a  comparatively  small  expense, 
to  many  purposes  where  an  arch  could  not  be  so  conveniently  used,  such  as 
railroads,  &c.  For  some  time  past  a  weight  of  iron,  amounting  to  nearly 
11  tons,  has  been  suspended  by  chains  over  the  beam,  and  it  has  stood  firm 
and  unmoved.  Messrs.  Francis  resolved,  on  Wednesday,  to  test  to  the  ut- 
most the  strength  of  their  contrivance,  and  commenced  at  half-past  twelve 
o'clock  gradually  to  increase  the  weight  attached  to  the  chains.  At  half 
past  two  o'clock  the  weight  suspended  across  the  beam  was  upwards  of  22 
tons,  and  at  that  time  the  pedestals  began  to  diverge  a  little  outwards,  and 
in  a  moment  afterwards  the  beam  broke  across  at  the  place  where  i^  was 
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traversed  by  the  chain?.  The  rent,  or  break,  was  almost  as  c!ean  as  if  cut 
with  a  knife;  there  was  no  crainblinj;  of  the  cement,  nor  did  the  bricks  se- 
parate from  their  interstices,  the  whole  fracture  was  as  if  a  piece  of  solid 
rock  had  been  suddenly  divided  by  some  irresistible  power.  As  far  as  the 
goodness  and  efficacy  of  the  cement  were  concerned,  the  experiment  was 
perfectly  satisfactory.  There  can  be  no  question  that  a  beam  of  this  sort 
may  be  made  available  for  many  purposes;  whether  or  not  the  rumbling  of 
carriages  over  bridges  built  on  this  principle,  or  on  a  viaduct,  would,  by  the 
vibration,  cause  any  alteration  in  its  stability,  remains,  perhaps,  to  be  proved. 
From  what  was  seen  yesterday,  enough  was  proved  to  evince  the  very  supe- 
rior tenacity  of  the  cement,  and  to  show  that  an  important  improvement 
baa  been  introduced  at  a  very  low  rate  of  additional  expense. — Times. 

Lond.  Mech  M«f . 

Mechanics^  Reg^ister. 


European  Lead  Mines, 

The  vast  supply  obtained  from  the  deposites  of  lead  ore  existing  in  the 
range  of  mountains  called  the  ^^  Sierra  de  Gador,"  in  the  province  of  Gren- 
ada, has  had,  for  many  years  past,  a  very  material  influence  upon  the  lead 
mines  of  England,  and  was  the  cause  of  that  severe  depression  which,  fur  a 
time,  almost  threatened  to  annihilate  this  branch  of  mining  industry.  The 
produce  of  lead  from  the  mines  of  Great  Britain  amounts,  on  an  average*  to 
about  45,000,  or  from  that  to  46,000  tons  annually,  being  a  production  very 
far  exceeding  that  of  any  other  country^and  to  which,  indeed,  that  of  Spain 
alone  bears  any  proportion.  The  above  produce  of  lead  is  greatly  beyond 
the  amount  required  for  home  consumption— thus  leading  to  a  very  large 
«xportof  this  metal,  amounting,  previous  to  the  effectual  working  of  the  Span- 
ish Lead  Mines,,  to  between  16,000  and  17,000  tuns  per  annum,  or  rather 
more  than  one-third  ot  the  whole  produce.  The  Spanish  Mines  appear  to 
have  been  called  into  activity  by  the  excessively  high  price  of  the  metal 
which  prevailed  in  the  year  1825;  and  their  produce,  which  was  not  before 
very  considerable,  soon  amounted  to  about  20,000  tons  per  annum*— the 
Government  having  been  prevailed  upon  to  relax  from  its  former  principle  of 
not  allowing  the  exportation  of  mineral  produce.  Under  this  new  regula- 
tion, a  large  portion  of  this  produce  soon  found  its  way  into  those  markets 
which  had  previously  been  supplied  by  England,  and  thus  lessened  the 
usual  demand  to  such  an  extent  as  to  produce  a  frightful  depreciation  in 
the  price  of  the  metal.  This  state  of  things  continued  for  several  years: 
the  produce  of  the  Spanish  Mines  soon  increased  to  about  27,000  tons  per 
annum,  which  may  be  considered  as  their  maximum;  and  although  less  pro- 
ductive latterly,  the  large  quantity  exported  has  still  had  a  very  injurious 
effect  on  the  price  of  the  metal,  and  more  especially,  for  some  time  past, 
when,  from  the  general  stagnation  of  commercial  affairs,  the  demand  has 
been  smalU  and  the  price  rapidly  declining. 

These  restrictions  rendered  it  imperative  for  the  mines  to  be  entirely 
closed  for  the  space  of  one  year,  no  other  operations  being  permitted  than 
those  necessary  to  realise  the  produce  now  on  the  surface.  The  present 
produce  of  the  Spanish  Mines  is  estimated  as  exceeding  22,000  tons  per 
annum;  but  for  the  next  twelvemonth  will  not  probably  amount  to  more 
than  3,000  tons — a  redaction  so  considerable  that  it  cannot  fail  to  be  ge- 
nerally felt,  and  consequently  to  have  some  effect  in  raising  the  price  of  the 

™«tal.  Hioj^  Journal. 

12* 
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Hydro-Pnmfnatic  TtUgrt^h* 
We  have  seen  a  model  of  a  telegraph  invented  by  Mr.  Rowley,  SurgeoDy 
Royal  Navy,  of  Grosvenor-street,  Charlton-on-Medlock,  which  posaeaset 
the  merit  of  novelty,  at  least,  if  not,  efficiency.  It  consiata  of  a  number  of 
lead  pipes,  of  from  a  quarter  to  half  an  inch  bore,  each  connected  at  one 
end  with  an  air  receiver,  inverted  in  water  like  a  gasometer,  and  each  having 
a  separate  stop-cock ;  the  other  end  of  each  pipe  being  immersed  in  an 
eight^ounce  white  glass  bottle,  three-fourths  full  ot  water.  The  pressure 
on  the  air  in  the  receiver,  of  course,  propels  a  stream  of  air  along  any  pipe 
of  which  the  tap  is  so  turned  as  to  admit  air;  and  the  effect  of  this  is  an 
instantaneous  bubbling  of  the  air  at  the  extremity  of  the  pipe,  as  it  escapea 
through  the  water  in  the  bottle.  The  pipes  in  the  model  are  about  ten  feet  in 
length ;  but  the  inventor  has  tried  an  experiment  with  a  length  of  the  same 
piping,  extending  (in  coil)  to  the  length  of  four  hundred  feet ;  and  simply 
blowing  into  one  end  of  the  pipe,  the  bubbling  in  the  water  was  produced  at 
the  other  almost  instantaneously.  It  is  obvious,  that,  the  pipes  always  con- 
taining air,  any  quantity  suddenly  forced  in  atone  end  must  produce  a  con- 
cussion which  is  transmitted  with  great  velocity  through  the  whole  length, 
and  the  same  quantity  of  air  must  be  expelled  at  one  end  as  is  thrown  in  at 
the  other.  The  details  of  the  adaptation  of  this  principle  to  telegraphic  pur- 
poses are  perhaps  scarcely  matured  in  the  consideration  of  the  inventor; 
but  the  following  will  be  found  to  be  the  principal  points.  Six  pipes  so 
prepared  and  marked  ^t  ^ach  end  in  this  way : — 

•ABODE 
12  3  4  5 
The  one  marked  with  an  asterisk  or  star,  it  is  proposed  to  use  as  the  prepar- 
atory signal,  to  call  attention  at  the  other  terminus,  and  also  a  stop  between 
each  word  or  signal.  The  permutations  and  combinations  of  the  five  letters 
alone  would  form  a  tolerably  copious  stock  of  signals ;  but  these  might 
be  extended  immensely  by  a  variety  of  well-known  contrivances.  With 
respect  to  the  cost  of  a  telegraph  of  this  kind,  it  is  clear  that  the  pipes 
would  form  the  most  considerable  item.  Lead  piping  of  sufficient  bore 
could  be  supplied,  we  believe,  at  something  more  than  £20  a  ton  :  and  of 
this  piping  a  ton  weight  would  make  a  mile  in  length.  In  application,  for 
instance,  to  the  Liverpool  and  Manchester  Railway,  each  pipe  would  coat 
d6600,  or  J&3,600  for  the  six  pipes,  and  the  whole  cost  of  such  a  telegraph 
for  that  distance  would  not  be  more  than  J610,000.  The  inventor  has  little 
doubt  that  a  communication  could  be  made  to  Liverpool,  and  an  answer 
received  in  Manchester,  in  a  few  minutes,  and  quite  as  easily  by  night  as 
day,  if  that  were  necessary.  This  telegraph  would  not  need  to  be  attended 
by  any  scientific  person ;  any  one  of  ordinary  intelligence  would  be  capable 
of  managing  it,  and  transmitting  any  desired  communication.  At  present 
the  model  is  only  constructed  to  work  in  one  direction  ;  but  it  is  very  obvi- 
ous, that  by  having  double  terminations  to  the  pipes,  they  may  be  made  to 
convey  intelligence  in  either  direction.  We  must  confess  we  are  rather 
sceptical  as  to  the  accurate  working  of  a  telegraph  on  this  construc- 
tion between  any  two  distant  poipts,  as  for  instance,  between  Manches- 
ter and  Liverpool.  Perhaps  if  the  pipes  were  quite  perfect  in  their  whole 
length—- free  not  only  from  fissures,  but  from  irregularities  at  the  joints— 
the  impulse  given  at  one  end  might  be  communicated  with  tolerable  certainty 
and. exactness  at  the  other;  but  we  imagine  it  would  be  somewhat  difficult 
to  lay  thirty  miles  of  pipe  that  would  be  free  from  aoch  imperfections,  and 
they  would,  in  all  probability,  very  aerioualy  affect  the  result.     We  con- 
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cei?6  that  along  a  very  good  pipe  the  iropalse  would  proceed  io  much  leat 
tine  than  along  a  bad  one,  so  that  the  signal  made  at  the  first,  might  arrive 
before  the  secondhand  the  figures  91,  for  instance,  might  be  turned  into  19* 
It  is  a  point,  however,  on  which  experiment  alone  could  give  a  satisfactory 
deci8ion.-*[ Jfanc^/er  Guardian. 

Lond.  MeclL  Magazine. 

I  am  inclined  to  think   that  the  easy  compressibility  of  air,  might 
prevent  the  impulses  from  reaching  so  great  a  distance  as  25  or  50  miles. 

G. 


The  Davy  Lan^. 

The  following  directions  arc  given  to  miners  in  the  use  of  their  great 
protector,  the  lamp  invented  by  Sir  Humphrey  Oavy  >— ^Whenever  your 
gauze  is  coming  to  a  eherrtfred  heat^  be  careful,  and  do  not  remain  long, 
unless  your  business  be  exceedingly  pressing;  and,  even  then,  ^our  lamp 
roust  be  changed,  and  that  very  often,  and  carefully.  Caution  is  exceed- 
ingly requisite  in  moving  it  out  to  ^et  cooled  and  exchanged.  Have  no  oil 
on  the  gauze,  nor  have  any  defect  in  it.  The  above  is  an  extreme  case,  in 
which  the  greatest  care  is  needful.  When  you  are  traveling  you  should 
not  allow  the  gauze  to  attain  this  heat;  but  should,  on  the  approach  to  it, 
return  into  other  air.  You  should  often  carefully  examine  your  lamp,  and 
then  you  will  have  timely  notice  of  the  approach  of  such  dangerous  circum- 
stances. You  will  perceive  first  a  high  coloured  spire  on  the  flame ;  and 
that  will  be  succeeded  by  a  long  one,  even  reaching  to  the  top  of  the  lamp, 
and  then  this  will  expand,  or  become  larger,  until  your  lamp  soon  becomea 
insufierably  hot,  and  then  speedily  comes  the  cherry-red  heat ;  then  there  is 
great  danger.  Observe,  through  all  these  transitions,  even  from  the  first 
appearance  of  the  blue-coloured  spire  to  the  last,  there  is  danger  in  expos- 
ing the  naked  flame.  As  soon  as  you  see  the  long  spiry  pillar,  it  would  be 
well  often  carefully  to  change  the  lamp.  In  a  record  of  the  various  acci- 
dents in  coal  pits,  on  the  Wear  and  Tyne,  near  Newcastle,  since  the  year 
1658  to  1838,  amounting  to  1S5  in  number,  only  one  out  of  135  can  be 
traced  to  the  Davy,  and  that  was  by  a  boy  letting  it  fall  in  changing  it. — 
The  gauze  was  damaged  and  then  exploded  the  mine.  mning  Reyiew. 


Oats  changed  to  Rye. 

In  an  article  in  Loudon's  Magazine  of  Natural  History,  for  November, 
1837,  various  instances  are  given  in  which  Oats  that  had  been  clipped  for  a 
few  times  in  the  warm  season,  so  as  to  prevent  them  from  forming  stalks,  and 
to  enable  them  to  live  through  the  winter,  had,  during  the  second  spring 
and  summer,  yielded  a  thin  crop  of  Rye.  The  statement  is  not  given  by 
the  author  of  the  paper,  or  published  by  the  editor,  as  a  proof  that  Oats  are 
changed  into  Rye,  but  as  remarkable  cases  of  a  peculiar  succession  of 
vegetable  species,  under  circumstances  which  render  it  very  difficult  to 
assign  an  adequate  reason  for  the  phenomenon.  In  one  of  the  cases,  the 
ground  on  which  the  oats  were  sown  had  been  in  grass  for  the  last  15  or  20 
years,  and  then  planted  with  potatoes  for  2  years,  and  then  sown  with  oats 
and  Incerni^,  which  were  used  as  sheep  pasture  so  as  to  prevent  the  oats 
from  stalking.  Thfc  Oats  were  mostly  killed  by  the  severity  of  the  cold  in 
the  apringy  but  when  the  lucerne  was  fit  for  pasture  it  was  found  intermixed 
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with  a  great  manj  healthy  rye  plants  just  in  flower.  Perhaps  some  of  our 
readers  will  repeat  the  experiments.  The  cases  alluded  to  occurred  on  the 
continent  of  Europe.  G. 


Mr.   Turner's   Theorem. 

Sir  W.  Hamilton  at  the  late  meeting  of  the  British  Association,  made  an 
,  exposition  of  Mr.  Turner's  theorem  respecting  the  series  of  odd  numbers, 
and  the  cubes  and  other  powers  of  the  natural  numbers.  Sir  William  stated, 
that  if  jou  take  the  series  of  odd  numbers  and  divide  them  into  groups,  as 
below,  of  one,  two,  three,  &c.  terms,  consecutively,  the  sums  of  these  groups 
furnish  the  cubes  of  the  natural  numbers,  as  follows: 

1  I  3    5  I  7     9    11  I  13    15     17     19 

Sumc=::l     I       Sum=8=:r23        |       Sum«2r»33         I    Sum«»64»43' 

And  a  theorem  of  a  general  kind  could  thus  be  stated  :  any  power,  n^  of 
any  number  ns  sum  of  n  consecutive  odd  numbers,  the  extremes  being  the 
sum  and  the  difference  of  the  next  less  power  n^ — \  and  the  next  less 
number  n — \  For  example,  the  5th  power  of  3  is  the  sum  of  the  three  con- 
secutive odd  numl>er8,  of  which,  the  extremes  are  the  next  less  power, 
namely,  the  fourth  power  of  3  or  81,  and  the  next  less  number  or  2,  these 
extreme  odd  numbers  being  79  and  83  ;  the  sum  of  all  is  79+81+83a 
243=35. 

Professor  Stevelly  stated,  that  there  was  another  curious  property  of  the 
natural  numbers,  and  their  cubes,  which  he  was  not  aware  was  generally 
known  :  it  was  this,  that  if  you  take  a  set  of  weights  denominated  by  any 
number  of  the  natural  series  of  numbers  and  of  their  cubes,  you  can  with 
these  weights,  by  occasionally  using  some  in  one  scale  and  some  in  the  other, 
weigh  up  to  the  weight  expressed  by  the  sum  of  all  used ;  thus  : 

1        2        3  I      4        5  &c.  natural  numbers. 

1         8       27  I    64     125  &c.  cubes. 
Taking  the  weights  denominated  by  1,  2,  3  :  1,  8,  and  27,  and  you  can  with 
these  six  weigh  any  weight  up  to  the  sum  of  all,  which  is  42. 

LoDd.  Mech.  Magazine. 


French  Vineyard. 

At  the  conclusion  of  an  article  of  great  learning  and  research,  relative 
to  the  insects  known  to  the  Ancients  and  Moderns,  by  which  the  vine  is 
infested,  by  Baron  Walcknaer,  (Scientific  Memoirs,  Part  II,)  the  author 
concludes  by  the  following  statements:  6. 

In  France,  at  the  present  day,  800,000  /icc/arca  [1,976,914  acres]  of  land 
are  planted  with  the  vine«  the  fruit  of  which,  converted  into  wine*,  yields 
an  annual  produce  of  760,000,000  francs,  [^630,158,730  sterling.]  The 
consideration,  therefore,  of  the  insects  destructive  of  a  plant  which  is  the 
source  of  so  much  wealth,  does  not  appear  superSuous;  and  to  lessen  my 
regret  at  having  so  long  occupied  the  time  devoted  by  the  Academy  to  re- 
searches of  more  importance,  I  would  at  least  persuade  myself  that  these 
minute  inquiries  are  not  devoid  either  of  interest  or  utility. 

Scientific  Memoln. 


Belgian  Railroads. 
The  line  by  which  the  Belgians  propose  to  connect  their  western  bottn« 
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darj  looking  oo  the  sea,  with  their  eMtcrn,  bordering  on  GerniMijy  i§  al- 
ready so  far  completed,  as  te  be  opened  from  Termonde  to  Ghent.  The 
ceremonj  took  place  on  the  29th  September  five  locomotives  drew  a  hun- 
dred carriaf^es;  masic,  fireworks,  illuminations,  and  a  banquet  to  king  Leo- 
pold augmented  the  pleasures  of  the  daj.  IV hen  the  line  is  completed  to 
Ostend,  and  a  fast  going  packet  placed  on  that  station,  the  journey  from 
London  to  Brussels  may  be  effected  in  sixteen  hours.  Just  double  the  time, 
or  thirty  two  hours  will  be  required  for  the  passage  from  London  to  Paris, 
by  a  new  route  proposed  by  a  French  steam  packet  company,  which  intends 
to  convey  its  passengers  from  London  to  Havre  by  a  steamer,  from  Havre 
to  St.  Germain  by  the  Seine,  by  a  small  boat,  and  from  St.  Germain  to 
Parts  by  the  new  railway.  Lond.  Mecb.  Mag. 


The  Soil  of  France. 

The  soil  of  France  is  estimated  to  contain  nearly 

52,030,000  of  hec< 

tares,  which  are  distributed  as  follows^-^ 

Arable      .            .            •            •            . 

22,818,000 

Woodland 

6,522,000 

Pasture      ..... 

3,525,000 

Meadow        •            .            •            •             . 

3,488,000 

Wastelands      .            .            .           •            . 

3,841,000 

Vineyards    ..... 

1,977,000 

Lands  in  special  cultivation    . 

780,000 

Market  gardens        -            .            .            . 

528,000 

Plantations  of  chesnut  trees 

.       406,000 

Lakes 

213,000 

Sites  of  chateaux,  country  seats,  out  buildings 

213,000 

Marshes            .            .            .            .            • 

186,000 

Hop  grounds            .... 

60,000 

Ozier  beds           .... 

53,000 

Olive  grounds            .... 

43,000 

Parks  and  nurseries 

39,000 

Mines  and  quarries 

21,000 

Bogs  and  turf  grounds    . 

7,000 

Mountains,  roads,  and  rivers 

6,555,000 

Canals      ..... 

9,000 

Total        .            . 

51,291,000 

ftemen'  Maga&lne. 

Releasing  Stoppers  from  Bottles. 

Sir,  as  I  have  no  doubt  others  of  your  readers,  as  well  as  myself,  have 
frequently  been  inconvenienced  by  the  stoppers  of  glass  bottles  becoming 
fixed,  perhaps  the  following  method  of  extracting  them  may  prove  useful  to 
them.  It  was  communicated  to  me  by  Mr.  H.  H.  Clark,  of  Sheffield,  with 
whom  it  originated,  and  has,  I  believe,  never  been  made  public.  Having 
wiped  the  neck  of  the  bottle  perfectly  dry,  and  seen  that  the  little  groove  or 
channel  between  the  stopper  and  the  neck  is  quite  clean,  pour  into  the 
groove  a  few  drops  of  sptrit  of  UHnSf  and  having  set  it  on  fire,  let  it  bora 
out,  and  then  immediately  give  the  stopper  a  few  gentle  taps  with  a  light 
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wooden  instrument,  as  the  handle  of  a  small  spatula  or  chisel,  and  fry  to 
turn  the  stopper  in  an  upward  direction  from  right  to  left.  I  have,  in  most 
cases,  found  this  eflfectual;  but  if  it  is  not  so  the  first  time,  it  must  be  re- 
peated.—/. /*or(/re^  LondMecBbf. 

Irwi. 
Tn  little  more  than  sixty  years,  the  manuracture  of  this  article  in  Britain 
has  increased  from  about  25,000  to  about  one  million  of  tons  per  annum, 
and  in  case  the  cost  of  production  be  reduced  one  half,  it  is  impossible  to 
estimate  the  future  rate  of  increase;  and  surely  the  reduction  in  the  con- 
sumption of  coal  from  7k  tons  for  one  ton  of  iron,  to  less  than  li  tons,  war- 
rants the  anticipation  that  it  will  be  great.  As,  however,  some  of  these  mod- 
ern improvements  seem  to  open  the  way  for  the  manufacture  of  iron  in  Amer- 
ica, it  behooves  our  legislature  to  allow  the  Americans  to  find  a  market  at  fair 
terms  for  the  produce  of  their  soil  in  this  country,and  then  many  generations 
may  pass  away  before  they  can  interfere  with  us  in  the  iron  manufacture.  If 
railway  once  be  extended  through  the  west  of  Cumberland,  the  excellency, 
the  abundance,  and  the  proximity  of  the  materials  for  the  manufacture  of  iron, 
can  hardly  fail  to  plant  some  important  branch  of  the  iron  manufacture  on 
our  coast. —  Whitehaven  Herald.  Mining Jootiml 

Singular  Circumstance. 

We  have  often  read  of  the  imprisonment  of  Toads  in  rocks,  and  trees, 
but  never  heard  of  any  one  oi  these  animals  revealing  its  own  hiding  place 
in  the  way  here  mentioned.  G. 

During  the  Christmas,  as  Mr,  Lukey,  of  Carminow,  near  Helston,  sat 
amusing  himself  bj  the  fire,  one  evening,  his  ears  were  suddenly  assailed  by 
cries  resembling  those  of  an  infant,  which  apparently  proceeded  from  the 
chimney,  where  lay  a  huge  log  of  wood  on  fire,  as  it  had  been  for  three  suc- 
cessive days,  according  to  the  universal  custom  of  country  folks  at  this 
season.  The  cries  continued  to  increase,  and  on  examining  the  log  of 
wood 'he  discovered  a  small  hole  incapable  of  admitting  his  finger.  He 
split  the  wood,  and,  to  his  great  astonishment,  found  a  large  toad  entombed 
in  the  centre. —  West  Briton.  ^     iwd. 

Coals. 
In  the  year  1780,  the  demand  for  coals  amounted  to  2}  millions  of 
tons  per  year ;  in  the  year  1838  to  18  millions.  The  increase  of  popu- 
lation (according  to  Bowring)  has  been  during  that  period  90  per  cent; 
the  increase  in  the  demand  for  coals  730  per  cent,  and  it  is  calculated 
that  there  is  no  fear  of  a  falling  off  in  the  supply  for  2000  years. — 
Raumer^s  England.  ibid. ' 

Comparative  JSnatojpny. 
A  beautiful  instance  of  the  perfection  of  comparative  anatomy,  as 
applied  to  Ichthyology,  was  given  by  Sir  P.  Egerton  to  the  Geological 
Section  at  Liverpool,  on  Friday  the  14th.  A  scale  found  by  him  in  one 
of  the  Yorkshire  formations  was  sent  to  M.  Agassiz,  with  a  request 
that  he  would  give  his  opinion  as  to  the  order  in  which  the  animal  should 
be  placed,  and  any  detailed  account  of  the  probable  shape  and  size  of 
the  fish  he  may  think  proper.  This  was  done,  and  the  whole  organiza- 
tion of  the  fish  regularly  given.  Sir  Philip  subsequently  found  a  perfect 
specimen  of  the  animal,  which  tallied  exactly,  i.  e.  as  far  as  a  fossil 
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would  allow,  with  M.  Agassiz's  descriptioD.    The  annouticemetit  of  this 
fact  was  received  with  great  applause.  ibid. 

Birmingham  Railway, 
This  company  has  no  less  than  3000  men  employed  on  the  extension 
only  from  Camden  Town  to  Eustun-square,  that  is  about  one  mile  and  a 
quarter.  The  daily  wages  of  these  men  amounts  to  ^8600,  or  at  the 
fate  of  j£  180,000  per  annum.  We  think  this  looks  like  earnest  and  busi* 
ness.  The  works  are  executed,  we  are  informed,  for  we  have  not  seen 
them,  in  a  very  masterly  and  substantial  manner.— •£at7u?a^  Magazine, 

Ibid 

To  preserve  Wall  Nails  from  Rusting, 
1  beg  to  communicate  a  little  valuable  information  to  those  who  use 
many  nails  for  fastening  wall  trees.  I  use  cast  nails  about  one  inch 
and  a  quarter  long,  and  heat  them  pretty  hot,  in  the  fire  shovel,  over  the 
fire,  but  not  red,  and  then  drop  them  into  a  glazed  flower-pot  saucer, 
half  filled  with  train  oil.  They  absorb  a  great  deal  of  oil,  and  thus  pre-* 
pared  never  become  rusty,  and  will  last  many  years.  The  effluvia  of 
the  oil  also,  for  along  time,  I  fancy,  keeps  insects  from  the  trees. — Mag* 
azine  of  Domestic  Economy.  Ftrmei't  nci^asine. 


Hydrogen  Gas, 
A  scientific  chemist,  of  great  celebrity  in  France,  has  lately  visited 
this  country,  for  the  purpose  of  taking  out  a  patent  for  an  economical 
process,  by  which  he  obtains  from  the  decomposition  of  water,  hydrogen 
gas,  for  the  purpose  of  lighting  houses  and  streets.  His  process  has  for 
some  time  been  in  very  successful  operation  in  France,  but  the  method 
has  been  kept  secret.  He  has  now,  however,  undertaken  to  light  the 
Royal  Printing  Office  in  Paris,  with  gas  procured  in  the  manner  above- 
mentioned.— -^trmi;^Aai7i  Oazetle.  Mlnlog  Joorul. 


Machinery  vs.  Steam. 

A  practical  experiment  was  made  on  Saturday,  March  24,  on  the 
Railway,  of  a  newly-invented  machine,  intended  as  a  substitute  for  a  lo- 
comotive steam-engine  on  railways,  particularly  on  short  or  branch 
roads,  where  the  expense  of  a  locomotive  steamer  would  be  too  costly 
for  the  traffic.  The  action  is  produced  by  a  horse  walking  at  an  ordina- 
ry pace  on  a  jointed  platform,  attached  to  the  vehicle  by  a  series  of  con^ 
cealed  machinery,  which  is  so  contrived  that  his  weight  and  muscular 
strength  are  brought  to  act  together,  and  to  communicate  a  multiplying 
force  to  the  larger  or  outside  wheels  of  the  machine,  which  are  capa* 
ble  of  being  increased  or  diminished  at  the  will  of  the  conductor,  so  as 
to  regulate  the  required  speed.  The  trial  was  perfectly  successful,  not- 
withstanding the  disadvantages  of  an  untrained  horse  and  new  machin- 
ery. On  the  first  application,  the  horse  moved  at  a  pace  of  four  miles 
an  hour,  and  subsequently  conveyed  the  machine,  which,  with  thirteen 
persons  riding  in  it,  weighed  altogether  four  tons,  at  the  rate  of  six- 
teen miles  an  hour.  Lond.  Joam.  Am  *  Sei. 
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I  Angles  reckoned  to  the   right  or 
westward  round  the  circle,  m» 
in  an  inverting  telescope. 
kjkji^dmjb,  iooo.  jj-^  For  direct  vision  add  18(F-C2I 
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Meteorological  Observations  for  Aprils  1838. 


Iherm. 

Barometer. 

Wind. 

Water 

State  of  the  weather,  and 

Moon. 

Days 

San 
rise. 

2 
P.M. 

aun 

rise. 

2 
P.M. 

Direction 

Force. 

fallen  in 
rain. 

Remarks. 

Inch's 

Inch's 

[nches. 

1 

41 

39 

29.60 

29.60 

E.W. 

Moderate. 

Cloady— do. 

2 

32 

49 

65 

65 

W. 

Brisk. 

Clear— do. 

c 

3 

34 

42 

65 

65 

W. 

Blustering 

LighUy  cloudy-do.  do. 

4 

33 

59 

63 

65 

w. 

Calm. 

Clear— flying  clouds. 

5 

37 

69 

85 

95 

:w. 

Moderate. 

Clear-do. 

6 

38 

68 

72 

85 

w. 

Brisk. 

Clear— do. 

7 

38 

52 

80 

94 

E. 

do. 

Cloudy— do. 

8 

40 

44 

90 

80 

£. 

Moderate. 

.60 

Cloudy— rain 

9 

44 

67 

55 

55 

W. 

Brisk. 

.01 

Cloudy— shower, 
Partially  cloudy— clear. 
Partially  cloudV— do  do. 
<  lear— flying  clouds. 

© 

10 

41 

51 

66 

64 

W. 

do. 

11 

42 

68 

54 

64 

W. 

do. 

i 

12 

33 

62 

90 

98 

W. 

do. 

13 

36 

64 

80.03 

30.06 

W. 

Moderate. 

Clear— cloudy 

W 

40 

43 

29.94 

29.96 

NE.N. 

do. 

-    .04 

Lightly  cloudy— rain  and  snow. 

15 

30 

48 

80.  3 

90 

8W. 

do. 

.06 

Clear— cloudy— snow 

16 

30 

41 

29.96 

30.10 

NW. 

do. 

Clear-lightly  cloudy. 

17 

30 

43 

3(i.-2U 

15 

E.S. 

do 

Cloudy-do. 

18 

44 

65 

29.76 

29.60 

BW. 

Brisk. 

1.46 

Cloudy— rain  with  thunder. 

5 

19 

44 

55 

64 

65 

W. 

do. 

Clouiy— flying  clouds. 

20 

29 

42 

90 

93 

w. 

do. 

Clcar-lighHy  cloudy. 

21 

26 

4ri 

30.15 

30.15 

N.W. 

do. 

- 

Clear-lighUy  do. 

22 

38 

68 

29.65 

29.66 

sw. 

do. 

Cloudy— do. 

23 

41 

58 

to 

84 

E.W. 

Moderate. 

Clear— cloudy. 

24 

38 

42 

90 

95 

E. 

do. 

.40 

Snow— hail -rain. 

® 

25 

32 

43 

30.00 

30.05 

NE. 

do. 

Cloudy— do. 

26 

37 

62 

29.85 

29  70 

B. 

do. 

.12 

Cloudy— rain. 

27 

48 

02 

60 

70 

W. 

do. 

Flying  clouds— cletr. 

28 

63 

76 

75 

65 

NE. 

do. 

.36 

Cloudy— thunrler  shower. 

29 

62 

72 

66 

65 

NW.W. 

Brisk. 

Cloudy— flyi  ng  clouds- 

30 

42 

50 

90 

95 

W. 

do. 

Clear— clear- 

Mean 

3a  10 

5',>/)6 

29.79 

29.79 
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Practical  and  Theoretical  Mecbanics  and  Cliemistry. 


Brief  observations  on  Common  Mortars^  Hydraulic  Mortars^  and  Concretes* 
Byh  G.  ToTTEK,  Lt.  CoL  o/Eng.  and  Brevet  Col.  United  States  Army, 


(Continued  from  p.  26.) 

Article  xxy. — Some  recent  experiments  with  Mortars  made  of  Lime  and 

Sand. 

There  will  be  presented,  id  conclusion,  some  experiments,  made  verj 
recently  at  Fort  Adams,  with  lime  mortars  without  cement;  thej  were  in- 
f»ii luted  in  reference  to  the  best  proportions  of  lime  and  sand,  and  also  to  a 
coiiiparition  of  coarse  and  fine  sand,  and  salt  and  fre»h  water. 

Ill  making  these,  a  cask  of  fret^h  Smithfield  lime,  of  the  best  quality,  was 
taken,  and  the  lumps  broken  into  pieces  of  about  the  size  of  a  pigeon's  e^g. 
These  being  carefullj  screened,  in  order  to  get  rid  of  all  dust  and  fine 
lime,  and  carefullj  intermixed,  in  order  to  obtain  uniformity  of  quality 
throughout,  were  slaked  by  the  affusion  of  water  to  the  amount  of  one  tliird' 
the  bulk  of  lime.  When  cold,  the  slaked  lime  was  returned  to  the  barrel, 
which  was  carefully  headed  and  put  in  a  dry  place;  and  on  all  occasions  of 
withdrawing  a  portion  of  this  lime  for  use,  the  cask  was  carefully  re-headed. 

The  sands  used  were  those  described  in  page  4,  as  sand  No.  l,  imiqU 
No.  2,  sand  No.  3,  and  sand  No.  4. 

In  making  the  mortars,  just  enough  water  was  added  to  the  slaked  lime 
taken  from  the  cask,  to  make  a  stiff*  paste.  Thiti  paste  being  passed  through 
a  hand  paint  mill,  which  ground  it  very  fine,  was  mixed,  by  careful  mani- 
pulation, with  the  due  proportions  of  sand.  Much  care  was  bestowed  upon 
the  operation  of  filling  the  prism-moulds  with  mortar;  and  each  prism  was 
fiubmitted  to  a  pressure  of  600  lbs.  for  a  few  miootes,  that  ia  to  bay  while 
Che  succeeding  prism  was  being  formed. 

About  one  week  was  consumed  in  preparing  the  prisms-— Damely^  from 
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the  7th  to  the  15tb  of  May,  1838.  And  they  were  broken  on  the  Istof  Julj, 
18S8,  making  the  average  duration  of  the  experiment,  50  days. 

Three  prisms  were  made  of  each  composition.  But,  on  the  principle 
that  there  are  several  causes  which  tend  to  make  a  prism  weaker  than  it 
should  be,  and  few  or  none  that  tend  to  make  it  stronger,  onlj  the  maximum 
result  of  each  experiment  is  given  in  the  lullowing  table. 

It  may,  however,  be  well  to  state  that  precisely  the  same  inferences  are 
dedaceable,  if  the  mei^n  of  the  results  be  taken  instead  of  the  maximum. 

Table  No.  LXX. 

Trials  made  on  the  Ist  of  July,  18S8  of  the  strength  of  the  mi  rtars  made 
between  the  7th  to  15th  of  May,  1838  (50  days.)  The  results  show  the 
weights,  in  pounds,  required  to  break  prisms  of  mortar  6  inches  long,  by 
2  inches  by  2  inches:  the  distance  between  the  supports  being  4  inches,  and 
the  power  acting  midway  between  the  supports. 
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Lime  in  stiff  paste  1— Sand  0 
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do.            1      do.  2 
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140. 
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157i 

189 
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I57i 

119 

119 

do.            1       do.  4 

126 

227i> 

167^ 

136^ 

101^ 

154 

Observations  on  the  experiments  of  table  No.  LXX. 

1st.  Within  the  limits  of  the  experiments,  (he  mortar  was  the  stronger 
as  the  quantity  of  sand  was  the  lebb — in  96  cuntpari^ons,  12  exceptions. 

2nd.  Although  the  above  inference  is  derived  from  the  whole  range  of 
4he  table,  still,  when  the  quantity  of  sand  was  less  than  the  quantity  of 
lime,  the  weakening  effect  of  the  sand  on  the  mortar  was  not  very  hen^ible. 
And  it  would  seem  from  table  No.  LXV.that  Irom  one-fourth  to  one-half  of 
sand  may  be  slightly  beneficial. 

3rd.  It  appears  that  coarse  sand,  or,  rather,  sand  composed  of  coarse  and 
fine  particles,  (sands  No.  1  and  2,)  is  a  little  inferior  to  sand  that  is  all  fine 
(sands  No.  S  and  4;)  in  36  comparisons,  16  exceptions;  and  also  that  sand 
reduced  by  pounding  to  a  fine  powder  (No.  4,)  affbnled  some  of  the  be»t 
results  of  the  table.  It  is  to  be  regretted  that  no  experiments  were  insti- 
tuted in  order  to  compare  sand  ail  coarse,  with  sand  all  fine. 

4th.  it  appears  that  the  mortars  made  with  salt  water^^that  is  to  say, 
the  water  of  the  ocean,  was  decidedly  weaker  than  those  made  with  fre»h 
«vateri  1  exception  in  12  comparisons.     The  aggregate  strength  of  all  the 
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prisms  made  of  coarse  sand  and  salt  water  was  2674  lbs. ;  while  the  ag« 
gregate  strength  of  the  corresponding  prisms  of  coarse  sand  and  fresh  wa- 
ter was  3174  lbs.  And  the  aggregate  strength  of  all  the  prisms  of  fine 
sand  and  salt  water  was  2800lbs.  while  the  aggregate  strength  of  the  cor- 
responding prism  of  fine  sand  and  fresh  water  was  3S46  lbs. 


Description  of  the  Plata. 

PLATE  I. 

Fig.  1.  a,  a«  Prism  of  mortar  under  trial. 
6,  6,  Iron  stirrups,  supporting  the  prism. 
€9  Cj  Iron  collar,  embracing  the  prism. 

d^  d^  iron  link,  to  which  tiie  ropes  of  the  scale-pan  are  fastened, 
e,  e,  check,  against  which  the  collar  rests  when  on  the  middle  of  the  prism. 
f  f.  Timber,  to  which  the  stirrups  are  attached. 
^,  Scale  pan,  in  which  the  weights  to  break  the  prism  are  put. 
Fig.  2.  A,  Interior  of  the  furnace. 
1,  D'.>or  of  the  furnace. 
k^  k.  Chimney. 
/,  Register. 

niy  971.  Arches,  under  the  hearth,  in  which  the  fuel  is  placed, 
fi,  n.  Conduits,  to  lead  the  flame  and  a  current  of  air  into  the  farnace. 
Fig.  3.  0,  Plan  of  lime  kiln. 
J}, /7,  Nut  of  the  kiln. 

q^  9,  Steps  descending  to  the  doors  of  the  kiln, 
r,  Steps,  up  which  the  materials  are  carried  to  the  top  of  the  kilo. 
«,  «,  Doors  of  the  kiln. 
/,  /,  Portions  of  spherical  arches  leading  to  the  doors  of  the  kiln. 

PLATE  IL 

Figs.  4,  5,  6,  7  and  8,  represent  Mr.  Petot's  ^^eurves  of  energy^^  of  fat 
lime,  hydraulic  lime — plaster-cemcnt«>*— calcareous  puzzolanas,  and  clay. 

Fig.  9.  a,6,  Half  staples,  driven  into  the  floor. 

f  g^  A  pair  of  bricks  united  by  mortar. 

c,  c,  Iron  piece,  embracing  the  ends  of  the  upper  brick,  and  suspended 
from  the  steelyard. 

(/,  Steelyard. 

e,  Bucket,  into  which  sand  flowed  from  th%  trough. 

A,  Trough. 

t.  Floor. 

Fig.  10.  a,  6,  c,  Iron  lever,  with  a  steel  point  at  a  to  impress  the  moitar 
/,  on  the  brick  g, 

rf.  Steelyard,  connected  with  the  lever  a,  6,  c,  at  c.  ^ 

e,  Iron  rod,  from  which  the  steelyard  is  suspended. 

A,  A,  Uprights,  supporting  the  rod  e. 

«f  Uprights  of  iron,  supporting  the  fulcrum  of  the  lever  0,  6,  c. 
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FOB  TBI   JOUKRAK  OF  TBI  FRAVKLIV   IllSTTTUTK. 

Note  on  the  Solar  Eclipse  of  May  15th,  1836,  by  Sears  C.  Walkbr^ 

In  the  Journal  of  the  Franklin  Institute,  vol.  xvii,  p.  246,  t836, 1  have 
given  the  forniuls  for  the  ready  announcement  oF  the  phases  of  this  eclipse, 
and  in  vol.  xviii,  p.  97.  a  modification  of  the  same  for  determining  the 
longitude  from  Greenwich,  of  places  of  observation  near  Philadelphia. 
The  arrival  of  the  European  observations  and  computations  relative  to 
this  eclipse,  has  furnished  the  means  of  reducing  the  observations  made  in 
this  country,  and  of  determining  longitudes  with  an  accuracy  nearly  equal 
to  that  of  the  observations  themselves.  There  are  two  principal  methods 
by  which  such  computations  are  made.  The  first,  which  is  the  one  gener- 
ally employed  in  this  century,  consists  in  deducing  from  the  observation 
the  local  time  of  new  moon;  then  the  difference  of  the  local  times  of  the 
same  event  are  taken' for  the  difference  of  longitude  of  the  places  of  ob- 
servation. But  since  the  errors  of  the  tables  affect  these  local  times  of  new 
moon  differently  at  different  places,  allowance  must  be  made  therefor  to 
obtain  the  true  differences  of  longitude. 

The  European  observations  of  this  eclipse  have  been  reduced  in  this 
manner  by  a  distinguished  astronomer,  C.  Ritmcker,  of  Hamburg.  His 
computations  have  furnished  him  the  following  approximate  correctioDS  of 
the  elements  of  the  eclipse  as  given  in  the  Berlin  Jahrboch. 

(I)....  A  g  =  i—  r."63  =  cor.  moon's  tab.  latitude. 

a(0  +  3))  =  ""  1»"00  =s  cor.  tab.  sum  of  aemidiameters. 
A(0— 3))  =  —  2. "00  =s  cor.  tab.  difference. 

A  V  8        0."00  =s  cor.  moon's  tab.  parallax. 

These  corrections  he  has  left  subject  to  a  more  full  discussion  when  a 
greater  number  of  observations  is  obtained.  Riimcker's  computations  are 
published  in  Schumacher's  Astronomical  Notices,  No.  319.  A  tranf^lation  of 
them  may  be  found  in  the  London  &  Edinburgh  Philosophical  Magazine, 
vol.  X,  p.  180,  1837,  with  the  formulae  by  which  they  are  made.  These  for- 
mulae are  given  more  at  length  in  this  author^s  interesting  paper  on  the  so- 
lar eclipse  of  the  3 — 4  March  1840,  (received  through  the  politeness  of 
Prof.  A.  D.  Bache]  which  is  one  of  the  best  models  yet  published  of  this 
method  of  reducing  the  obseryations  of  a  solar  eclipse. 

The  second  method  consists  in  making  the  unknown  quantity  the  longi- 
tude sought,  and  in  deducing  from  the  observations,  an  approximate  value 
for  this  longitude  to  be  afterwards  corrected  for  the  effect  of  the  errors  of 
the  tables,  which,  as  in  the  other  method  is  different  at  different  places. 
This  method  founded  on  the  fundamental  equation  of  eclipses  originally 
published  by  Lagrange  in  the  Berlin  Jahrbuch,  for  1782,  was  first  given 
to  the  world  ly  Bessel  in  the  Astronomical  Notices,  No.  151  and  152,  and 
received  from  its  author,  the  finishing  hand  in  1836  in  a  paper  No.  321,  on 
the  then  recent  eclipse  of  May  15th.  In  reading  these  papers  we  are  as- 
tonished at  the  genius  of  the  analyst  who  has  succeeded  in  giving  a  new 
and  more  perfect  form  to  the  method  of  reducing  this  kind  of  observation^^, 
as  he  has  by  hts  former  works  to  most  of  the  computations  in  practical  as* 
tronomy.  Mr.  Bessel  here  reduces  the  principal  corrections  of  the  tabular 
errors  to  the  three  following,  viz:  of  the  moou*s  tabular  place  on  the  orbit-— 
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—on  a  perpendicular  to  the  orbit-^nd  of  the  sam  or  difference,  of  the 
un's  and  moon's  assumed  semidiameters;  which  he  denotes  severally  bj 
«,  ^,  and  ^  or  n'.  He  also  points  out  an  error  to  which  many  of  the  reductions 
of  eclipses  and  occultations  by  the  old  method  have  been  liable  where  the 
longitude  is  not  well  ascertained — ^and  which,  where  the  duration  is  short, 
maj  whollj  vitiate  the  result.  This  source  of  error  consists  in  the  assump- 
tion of  the  constancy  of  the  moon^s  latitude  or  declination  during  a  time 
equal  to  the  required  correction  of  the  assumed  longitude. 

A  complete  diftcussion  of  the  European  observations  after  Bessel's  meth- 
od, is  given  bj  H.  C.  F.  Peters,  in  No.  S26,  of  the  Astronomical  Notices. 
From  them  he  deduces  the  following  corrections  of  the  elements  derived 
from  the  Berlin  Jahrbuch.' 

^2)...-  ,  »  _  S."650  —0.0082,'  +  D,0007f 

I  a  -^5."472— 0.1590ii' 
Where 

n  ss  A  (0  +  ^)  of  Riimcker  nearly. 

«'«  A(0— D)  *' 
This  value  of  ^  is  derived  from  the  observed  duration  of  the  ring  at 
Braunsburg,  Pillau,  Rostock,  Stralsund  and  Copenhagen  (Round  Tower.) 
That  of  I  iM  derived  from  the  observations  of  the  beginning  and  end  at  Al- 
tona,  Berlin,  and  Kbnij^sberg.  The  coefficients  of  u  and  d'  are  so  small  that 
no  sensible  error  can  arise  from  neglecting  them.  To  change  i  and  {  into 
right  ascension  and  declination,  recourse  maj  be  had  to  Bessel's  formulae. 
Astr.  Nachr.  vol.  x,  p.  1S8. 

(3)---«  I  =3       sin.  N.  COS.  ^  A  «•  +  cos.  N.  A  ^ 

{  =a  —  COS.  N.  cos.  ^  A  *•  +  8»n-  N.  A  ^  — «  cos.  »  A  «• 
Whence 
•(4)..-.  A  «  ="  [■  sin.  N.  —  ^cos.  N.  —  %  cos.  N.  cos.  «■  A  «•]  s«c.  ^ 
A  ^  s    I  cos.  N.  +  I  sin.  N.  -f  «  sin.  N.  cos.  «r  A  «■ 
The  moon's  nearest  approach  to  the  sun  in  her  true  orbit,  takes  place  at 
3h  mean  time  Berlin,  nearlj.     For  this  time  1  find  from  Peters*  co-ordi- 
nates and  the  elements  in  the  Berlin  Jahrbuch. 

(5)....  X  «  0.47147  =»  L.  sin.  1."  cosec.  «• 

L  «a  least  distance  of  centres  in  true  orbit  in  seconds  of  arc. 
N  s=  70»  ir  10."4  =3  moon's  orbital  angle. 
I  =  ig^*  22'  40. "3  cs  moon's  true  declination. 
,   «  ca  520  13'  48."2  S3  moon's  true  R.  ascension. 
w  s=8         54'  24."1  S3  moon's  horizontal  equatorial  parallax. 
The  equations  (2)  and  (4.)  with  the  values  in  (5)  give, 
(6)--.    A  «  =  —  1-"  6794  —  0.1693  X  A  «-   * 
•  A  ^  «  —  6."  3844  +  0.4436  X  A  «- 
Calling  the  corrections  of  the  moon's  tabular  longitude  AA*  Airj's  for- 
mulae, Greenwich  observations  for  1836,  for  changing  A  «  and  A  ^  into 
A  X  and  A  0,  are, 

*Be4sel  ibid.  p.  140,  omits  the  terms  containing  A  ""  I  have  found  it  necessary  to  re-« 
tain  them  in  coraparing  together  the  results  by  the  two  methods. 
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Also  in  hit  tables  of  these  coefficients  we  find  from  theargoments  «and 
I  in  (5.) 

(8).-.  Ts^  '*'  ^^^"^^ 

Q  =  —  0.2440 

—  =  +  0.2S13 
15 

S  =  +  0.9690 

and  from  (6,)  (7)  and  (8,) 

(9)-—  A^  =  +  0." 0214— 2.6311  X  A  «- 

A  iS  =  —  6."  5740  +  0.3906  X  A  «- 

The  mean  of  Riimckei's  equations  of  condition  from  the  observed  begin- 
ning and  end,  at  Altona,  Hamburg, Copenhagen,  Bremen,  and  Berlin,  give, 

(10)—.  Ax  =  — 2."  074  — 0.0630  X  A' ff 

+  0.0005  X  A'  (O  +  3) )  —  0.5849XA' w 
Ag=—  7."  630  +  A'/3 
A(0  +  D)=— 1."         -f-A'(o  +  5) 
A»=       0  +A'» 

"Where  an  accent  over  the  A  denotes  a  further  correction  of  Riimc- 
ker's  approximate  values  in  (1.)  The  values  of  the  corrections  derived 
from  U)e  two  computers  in  (9)  and  (10,)  will  coincide  when  we  make, 

(11)....  A'iS=  +  1.  474 

A'(0  +  D)==  — 0."  112 
A'  IT  =  +  l."069 
Whence 

(12)....  Ax=:  — 2/'791 

A/3  =  —  6."  156 

AlO+j))  =—1."  112 

A»=  +  l."069 

The  coincidence,  of  the  results  of  these  independent  computations  bj 
methods  wholly  different,  removes  all  probability  of  error  in  either.  Bes- 
sel's  method,  however,  appears  more  simple,  inasmuch  as  the  corrections  »f 
the  place  of  the  moon  are  reduced  to  two  unknown  quantities  i  and  ^  which 
are  derived  with  greater  facility  and  accuracy  from  the  equation^ of  con- 
dition, than  the  tiiree  unknown  quantities  A  x<  A  0,  A  «-,  referred  to  in 
the  old  method.  Accordingly  I  have  adopted  Bessel's  method  and  Peters' 
corrections  in  reducing  the  American  observati<»ns. 

The  importance  of  this  eclipse  for  perfecting  our  geography,  from  the 
number  and  accuracy  of  its  observation*  at  home  and  abroad,  is  such  that 
1  have  thought  it  useful  to  append  a  table  of  the  final  results  from  all  the 
observations.  Those  from  the  European  are  taken  from  Peters'  paper. 
Those  from  the  American,  were  computed  by  myself  first  from  BessePs  for- 
roulae,  Astr.  Nachr.  No,  152,  and  afterwards  re-computed  from  Peters'  co- 
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ordinates  for  the  end,  and  mine  for  mean  noon  Berlin  for  the  beginning. 
The  second  compotations,  however,  gave  no  other  change  in  the  final  resuUs 
than  that  which  arises  fnima  change  in  the  sun's  mean  s^midiamet^r,  which 
in  Bessel's  paper,  Nq.  SI9,  is  derived  from  his  reduction  of  the  observa- 
tions of  the  transit  of  mercury  over  (he  sun's  disc  in  1832,  and  is  l."112 
smaller  than  that  which  is  derived  from  transit  observations  of  the  sun's 
limbs,  which  are  believed  to  be  affected  by  the  irradiation  of  the  telescope. 
In  the  table  below,  m  is  the  resulting  longitude  +  east  —  west  from 
Greenwich,  affected  by  the  errors  of  the  elements  in  the  Berlin  Jahrbuch, 
the  sun's  semi-diameter  being  diminished  I. "112;  a,  6,  and  c,  are  the  co- 
efficients of  the  three  principal  corrections  i ,  ^,  and  n  or  «';  so  that  d  be- 
ing the  longitude  corrected  lor  these  errors  we  have, 

d=zm+a»+b^+cii 

It  is  founil  impossible  to  assign  any  value  of  »  or  *',  which  will  satisfy 
all  the  ubservaiions,  or  even  those  maiie  at  the  same  place  by  different  ob- 
servers; inileed  tiiis  value  depends  upon  the  size  of  the  telescope,  the  pow- 
er used,  and  the  nice  adjustment  of  the  focal  distance  for  the  eye  of  the 
observer.     Omitting  this  correction  and  making, 

i/'  =  m4-ai  +  6{=»»—  3."  650  x  a  — 5/'  472  xb 

We  have  (he  value  of  d'  in  the  table  below,  which  is  the  most  ^proba- 
ble longitude  of  the  places  of  observation  from  Greenwich  that  can  be  de- 
duced from  this  eclipse.  I  will  here  take  occasion  to  remark  thatx  in 
my  former  paper  in  vol.  xviii.  page  9,  1856,  is  equivalent  to  «§  + 
J-(^/  +  ^')  ^  *>r  to  the  half  sum  of  corrections  for  the  errors  of  the  tables,  for 
the  beginning  and  end  of  the  eclipse.  The  mean  of  the  Philadelphia  ob- 
servations gave  from  an  assumed  lon^^itude  of  5h.  Om.  40s.,  a  result  which 
compares  with  Peters'  correction  as  lollows, 

X  t=^^  11.04s.  by  my  computations, 
ar  =—  10.60s.  by  Peters'      •* 

a  co-incidence  which  confirms  the  accuracy  of  the  assumed  longitude  of 
the  State  House;  indeed  the  mean  of  all  the  Philadelphia  observations  com- 
pared with  the  European,  gives, 

Longitude  of  State  House  a  5h.  Om.  S9.6!«. 

To  this  result  great  weight  should  be  attached;  for  we  have  five  z^nd  obser- 
vations of  beginning  and  end  here,  and  an  ample  number  in  Kurope.  I 
deem  it  proper  in  this  place  to  add  that  the  error  of  the  three  chronometers 
used  at  the  Philosophical  Hall,  100  South  8th  street,  and  at  T.  M'Euen's 
house,  were  determined  from  comparison  t(»^ether  iminediafely  after  the 
eclipse,  and  from  my  transit  observations  of  the  sun,. and  of  stars  in  the 
evening  following,  checke<l  by  Eastern  and  Western  altitudes  of  the  sun, 
by  two  (^servers,  Mr.  Rigg^  and  myself,  with  different  sextants;  the  tran- 
sit observations  were  corrected  for  instrumental  deviations;  so  that  the  chro- 
nometers were  not  liable  to  an  error  of  more  than  0.4s.  Mr.  Sellers'  ob- 
servations were  made  wi  h  his  own  clock  by  Lukens,  which  has  few  su- 
periors in  any  country,  and  its  error  was  determined  by  Mr.  Sellers'  transit 
instrument  by  Young,  and  agreed  with  that  furnished  by  my  observationS| 
after  allowing  for  the  difference  of  meridians. 
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The  table  of  reduced  observations,  is  here  subjoined,  the  last  column  d' 
is  the  longitude  from  Greenwich,  derived  from  the  observation. 


Place  of  observa- 
tion. 


Alton*,  Schutna' 

cher  and  Son. 

Apenradc, 

ffatuen  &  FUcher. 

Berlin, 

Enche. 

Bern, 

Tre»cheL 

BraunsburfTi 

FeUU  and  Becker. 


Bremen, 

Cluver  and    IVotf. 

Bremerhafen, 

ThuUtixiM. 

Brussels, 

^uetdet. 

Copenhagen,  (Hol- 

ken'a,    Bastion,) 

Pedtrfen. 

Copenii:*i7en, 

(Konnd  Tower) 

Olufien. 

(•) 

(t) 
Hal  it  IX, 
Water  houie. 
Hamburgh,  Hum* 
cker  and  Peter: 
Hanover, 
Lahmayer. 
Jena,  Schrbn. 

•  w 

London,     ^ 
&imm8,jr. 
Lou  vain, 
Crahay. 
M^kerstown, 
Briibane. 


Neiimiihlen, 

2jahrtman. 

NeustPrlitz, 

Lorentz  &  Becker. 


Mean  time  of 
observation. 


m     ■ 
43  50. 

21  23. 
40  38< 

0  5. 
4  23. 
2  43. 

37  31. 

37  8. 
16  48. 
3.5  40. 
49  23. 
52  34. 

1  40. 

38  12. 
16  56, 
37  27. 

15  27. 

16  0, 
59  47 

55  52 
15  53, 
29  32. 

56  3 
15  37 
29  32. 
33  43. 

39  12. 


39 
27 
44 
21 


43  49 
21  48. 
31  35 
36  19 
3  58. 
61  13 
38  47, 
17  37, 

0  52. 
36  51, 

1  4 
5  II 

23  0 
43  54 
21  20, 
0  2% 
34  58 


8n 

2E 
4B 
6BR 
lEU 
8» 
9E 
6H 
2B 
2B 
6BR 
2ER 
IR 
OB 
9E 
OB 
OB 
iB 
3E 
.8B 
2BR 
9E 
7B 
.IBR 
9E 
OK 
3E 
OB 
,0E 
3B 
5E 
OH 
7E 
OE 
2B 
7E 
OB 
OE 
3B 
6E 
2» 
2BR 
6KR 
6E 
4B 
6E 
OB 
,0K 


4-2  ■ 
4-2. 
4-2- 
■2< 
+2- 
+2- 
+2- 
+2 
+2" 
-1-2- 
+2. 


4-39  53.18 
4-39  54.40 
+38  17.43 
4-37  57.78 
.^37  50.87 
4-53  41.91 
4-53  4^.18 
+30.16.64 
+29  49.47 
+79  43.02 
+79  35.65 
+79  14.64:+2 
+79  20.911+2 
+35  18-41J+2 
-t-35  17. 37i+2 
+35  0.63+2 
+34  30.511+2 
+17  36.32+J 
+  17  37.49+2 
+50  31.2li+2 
+51  2.761+2 
+50  11.19+2 
+50  39.89+2 
+50  49.0.^.1+2 
+50  II.88I42 
4^8  9.9'i+2 
IO.59I42 
12.97+2 
14.571+2 
5.25+2 
1.45+2 
7.64+2 
438  59.051+2 
+46  31.29+2 
+«2  8.811+2 
+82  4.l4|+2 
0.04+2 
10.2LV2 
+19  18.651+2 
+18  37.29:+2 

—  9  39.7r+2 

—  9  35.22+2 

—  9  65.48+2 

—  9  64.45+2 
+39  55.85+2 
+39  51.86|+2 
+52  32.861+2 
+52  19.40+2 


158 
159 

158 
159 
159 
158 
160 
168 
160 
158 
159 
159 
159 
158 
159 
158 
159 
158 
159 
158 
159 
159 
158 


— 0, 
— 0 
-0. 
— 0 
-0 
-0 
— 0 
0 
+0 
—0, 
-HI 

— 1 

~0 
— 0 
-0 
— 0 
-0 
— 0 
+0 

-hO 

4-3 
— 0 
+0 


342 
061 


647 
2i4 
102 


112+2 
.055 
,021+2 
063 
094 
181 
040 


±i 

4-2 

—2 

529+2 


—2 
+2 


277+2 
—2 
-2 
4-2 

018—2 

109+2 

033+2 

255      ' 

•152 

010 

580 

193 

OH 


—2 
+2 
+2 

4-4 
—2 

4-2 


1591+3-618+4 


8 

—  8 
+40 
+40 
+39 


^1 
159 
16U 
159 
158 
159 
158 
160 
158 
159 
160 
158 
159 
158 
159 
158 
159 
158 
158 
158 
15 
158 
169 
158 
160 


0 
+0 
-HO 
— 0 

40 

— 0 
— 0 
— 0 
4-0 
-HO 
-0 
— 0 
— 0 
-HO 
— 0 
-HO 
4-0 
4^ 

0 
— 0 

0 
— 0 
— 0 
--0 


193 
062 
•158 
•027 
043 
112 
055 
183 


—2 

—2 
-2 
+2 
—2 
4-2 
2 

4^ 


OlQi— 1 
065—2 
040+2 
239,-2 
182+2 


152 
249 

147 
081 


2 
4-2 
—2 

+2 


143+2 
129—2 
-2 
+2 
2 


056 
112 

055 


130+2 
079 1— 2 


161 
160 
158 
159 
161 
165 
160 


+39 
+39 
+38 
4-38 
+37 
+53 
+53 


222+30 


187 
159 
608 
715 
170 
160 
160 


+29 
+79 
+79 
4-79 
-H79 
35 
+35 


160+34 
160+34 


173 


4-ir 


160 


161 

158 

173 

165 

165 

172 

164 

159 

16: 

162 

160- 

161 


162 
161 


165+17 

15h+50 

180+50 

168+50 

158+5U 

213+50 

1681+50 

160 

165 

158 

160 


+48 

—  8 

—  8 
161+39 


+39 


1651+39 
159+38 


+46 
+82 
+81 


+19 
+18 

—  9 

—  9 
—10 

10 
39 
160+39 


+52 
+52 


■ 
45*93 
46.82 

9.67 
50.25 
43.50' 
35.03  , 
38.52 
11.66 
39.72 
35.48 
20.791 
15.78' 
14.1&, 
11.09i 

9.58, 
63.35 
22.81 1 
29.84 
28.78  i 
23.28 
35.29 1 

4.36, 
31.96 1 
21.35: 

5.05  i 

1.74: 

1.841 
20.69 
22.68. 
57.99! 
53.86 i 

0.77! 
51.12; 
23.04! 

i.iel 

57.57! 

6.84! 

18.95! 

12.16 

28.61' 

48.021 

43.881 

2.69: 

2.02i 

48.60 

44.28 

25.70 

11.95 


•Gera,  Metz  and  Eng^lhardt. 
•(•Greenwich,  Airy  and  four  others. 
4Kdnigsberg,  Beteelj  l^on  and  BwcK 


Digitized  byVjOOQlC 


Note  on  the  Solar  Eelipte  of  May^  1836. 


163 


f Uce  ut  obwrra- 

Mean  time   ot 

1 

tioo. 

obaenration. 

m 

a 

b 

c 

d' 

h     m    8 

_ 

ti     m     8 

PilTaii, 

4  49  56.5ER  -|- 

79  57.09+2.159 

+2.533 

4-3.328 

4- 

79  35.35 

ScKwink, 

4  51  57. 6EK  + 

7'^  24.73'-+-2.159 

—3.117 

-3.791 

4- 

79  33.91 

Rostock, 

S  54  43.1 K 

-+• 

48  36.43 

-H2.158 

—0.083 

+2.159 

+ 

48  29.01 

JTartien. 

2  14  19.7BR 

+ 

48  36.18 

4-2.159 

—1.965 

+2.919 

4- 

48  39.05 

4  17  58.:2£K 

-t- 

48  48.46 

-J-2.159 

+1.596 

—2.684 

4- 

48  31.85 

5  29  58. 2E 

4- 

48  33.24 

4-2. U9 

-0.1o7 

— 2.16? 

4- 

48  25.95 

(•) 

1  51  52.  IB 

+ 

27.40 

4-2.158 

—0.185 

2.165 

4- 

20.54 

4  39  20. IK 

+ 

16.66 

4-2.159 

+0.158 

—2.165 

4- 

7.92 

Steltin, 

3    7  51.73 

+ 

58  22.61 

4-2.158 

--0.126 

+2.161 

4- 

58  15.43 

Dantkt, 

5  41   16.3E 

+ 

58  23.51 

4-2.160 

—0.101 

—2.162 

+ 

58  16.18 

SiralsQiui, 

2  59  44.2b 

-h 

52  40.02 

4-2.158 

—0.071 

+2-159 

+ 

52  32.54 

Sieinort, 

4  18    7.0BR 

4- 

62  24.17 

4-2.159 

—0.865 

+2-325 

+ 

52  21.05 

4  22  26.6BK 

-h 

52  33.00 

4-2.159 

+0.613 

—2-244 

+ 

52  21.77 

5  33  49. 2E 

-h 

52  27.62 

4-2.159 

—0.103—2-163 

+ 

52  20.30i 

Strasburjf, 

2  36  45. IB 

4- 

31  15.48 

4-2.158 

-0.419'+2'198 

+ 

31     9.90 

Herrenteheider. 

5  16  44.9k 

4- 

30  53.41 

4-2.160 

+0.243-2*173 

4- 

31  44.20 

Tondrrn, 

2  37  15. OB 

4- 

35  37.44 

4-2.158 

—0.026 

+2-168 

4- 

35  29-ri 

Petcnen* 

3  57  26.7BR 

4- 

35  87.16 

4-2.159 

— 0.3:J7 

+2-193 

4- 

35  31.38 

4     1  48.IBK 

4* 

35  35.29 

4-3.159 

+0.229 

— 2-l7» 

4- 

35  26.16 

5  14  51.UE 

4* 

ZS  32,60 

4-2.159 

—0.117 

-2-163 

4- 

35  25.36 

0) 

5  54  37.JE 

4- 

65  36.52 

4-2.160 

+0.148 

—2-165 

4- 

65  27.82 

CO 

2  47    4. OB 

4- 

39  52.34 

4-2.158 

—0.337 

+2-i84 

4- 

39  46.30 

5  32  40.0B 

4- 

47  40.87 

4-2.160 

+0.053 

—2.160 

4- 

47  32.69 

Wtthington,  (Cap- 

18  53  58.0B 

6 

7  53.20 

4-«-157 

+1.242 

+2  489 

—5 

8    7.92 

itol.)  iTiu*^. 

21  20    8.0B 

—5 

8  12.46 

4-2.158 

-0.252 

-2-172 

-5 

S  ld.9S 

Haverford  Pm  , 

19    3  24. 5B 

-"5 

0  51.82 

4-2. 157 

+1.232 

+2-484 

—5 

1    6.43 

/.  Gummere, 

31  31  47. OE 

-5 

1  17.12 

4-2.158 

—0.249 

-2-171 

—5 

1  23.67 

Germaiiiownt 

19    3  55. 5B 

—5 

0  23.65 

+2.157 

+  1.229 

+2- 482 

—5 

0  38.25 

C.  WUtar. 

21  32  49. 5R 

^5 

0  34.66 

+2.158 

—0.232 

—2.170 

41.26 

Germanton^iit 

19    3  54.5B 

—5 

0  24.77 

+2.157 

+1.229 

+2.482 

39.87 

/•  LukfM. 

21  32  44.6E 

—5 

0  38.18 

+2.158 

—0.232 

—2.170 

44.78 

^SUte  Uoase, 

19    3  38.0 

-.6 

0  25.41 

+2.157 

+1.227 

+2.481 

—5  0    39.991 

Phila.  T.  M'Buen. 

21  32  38.1 

33.20 

+2.158 

—0.252 

-2.171 

39.82 

State  Hous^, 

19    3  50.0 

13.14 

+2.157 

+1.226 

+2.481 

27.72 

W^.  H.  C.  At^^f. 

21  32  26.5 

41.43 

+2.158 

—0.232 

—2.170 

48.04 

SUte  House, 

19    3  40.9 

24.66 

+2.157 

+1.225 

+2.481 

39.24 

S.  C.  IValker. 

21  32  44.1 

30.86 

+2.158 

—0.228 

-2.170 

37.48 

State  Hoase, 

19     3  45.8 

20.42 

+2.157 

+1.225 

+2.481 

34.90 

-».  ^.  Fatter9»n. 

21  32  38.3 

35.93 

+2.158 

—0.229 

-2-170 

42.57 

Biate  House, 

19    3  41.0 

25.00 

+2.157 

+1,225 

+2.481 

39.47 

«9.  iS<;//tfr». 

21  32  34.0 

39.46 

+2.158 

—0.229 

—2.170 

'    46.80 

(1) 

19  12  48.5 

-4  53  12.11 

+3.157 

+1.2J3 

+2.451 

—4  53  26.661 

21  43  40.0 

—4  53  50. 7 J 

-1-2,158 

—0.206 

—2.170 

-4  53  57.45 

Southwick,  Maw. 

19  17  52.2 

—4  50  51.9 

+2.157 

+1.226 

+2.463 

—4  51     6.53 

holcomb. 

21  49  20.1 

—4  51   13.36 

+2.158 

—0.231 

-2.170 

-4  51   19.97 

•Shooter's  Hill,  Htdffaon,  Simms,jr.f  Simmt,  ten.  «nd  Gilby. 
tVienna,  HaUatcha^  J  J.  Uttro-w,  C.  J,  Littrou),  Bdhn^  BriiteL 
tWurtzbui-if,  Schoen,  J.  Zeitz. 

ITUe  ob8ery.ttion  at  PilUu  is  artecteJ  with  the  clock's  error. 

§rhe  values  of  m  and  d'  for  the  Philadelphia  observations  artt  reduced  to  the  State 
House. 

IWestUlIls,  (Coabt  Survey,)  ^«rr<«0n* 
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§^  highly  interesting  memoir  on  aVemarkable  phenomenon  which  occurs 
in  total  anil  annular  eclipses,  bj  Francis  Bailey«  Esq.,  Vice  President  of 
the  Rojal  Astronomical  Society,  has  been  published  in  the  10th  volume  of 
the  memoirs  of  that  society.  I  have  appended  an  extract  from  this 
memoir,  describing  this  phenomenon  as  observed  by  Mr.  Bailey,  at  Inch 
Bonney,  Lat.  55^  27'  30",  Long.  lOin  128.0  west  of  Greenwich,  situated 
in  the  path  of  the  centre  of  the  annular  eclipse  of  May,  1836.  For  the 
early  receipt  of  a  copy  of  this  memoir  from  the  author,  I  am  indebted  to 
the  attentions  of  Prof'  Alex.  Dallas  Bache.  It  is  hoped  that  the  annular 
eclipse  of  Sept.  18lh,  ISSB,  will,  if  the  weather  permits  be  observed  with 
reference  to  the  phenomenon  described  by  Mr.  Baily.  The  city  of  Wash- 
ington, near  its  central  path,  will  alibrd  an  excellent  position  for  observa- 
tion. The  computations  of  R.  T.  Paine  Esq.,  in  the  American  Almanac* 
or  the  formulsB  for  the  announcement  of  its  principal  phases  with  the  geo- 
graphical limits  of  the  annular  phase,  in  £.  O.  Kendall's  paper  published 
in  the  Journal  of  the  Franklin  Institute  vol.  xx  p.  125,  will  serve  as  a 
guide  to  observers  in  the  choice  of  a  favourable  position.  The  last  annular 
eclipse  of  the  sun  observed  at  this  place  was  by  Rittenhouse,  April  Srd, 
1791.  From  inspection  of  Mr.  PaineN  list  of  eclipses  for  the  rest  of  the  cen- 
tury, in  the  American  Almanac  for  1831,  pages  70  to  76,  it  does  not  appear 
that  any  other  annular  eclipse  will  occur  at  this  place  in  the  l9th  century. 

I,  On  a  remarkable  Phenomenon  that  occurs  in  Tola!  and  Annular  Eclipses 
of  the  Sun.     By  Fkanois  Bailey,  Esq.,  /  ice-Prendent  of  this  Society^ 

The  following  are  the  observations  as  shewn  by  one  of  the  chronometers, 
adjusted,  from  a  mean  of  all  the  comparisons,  to  the  correct  mean  time  at 
Inch  Bonney. 

Beginning  of  the  eclipse         Ih  S6m  44s' 

Formation  of  the  annulus        3      0       57  7    subject  to  discussion. 

Dissolution  of  the  annulus      3      5      23  3  Seepage  159. 

End  of  the  eclipse  4    23         7 

The  diminution  of  light  was  not  so  great,  during  the  existence  of  the 
annulus,  as  was  generally  expected;  being  little  more  than  might  be  caused 
by  a  temporary  cloud  passing  over  the  sun:  the  light  however  was  of  a  pe- 
culiar kind,  somewhat  resembling  that  produced  by  the  sun  shining  through 
a  morning  mist.  The  thermometer  in  the  shade  fell  only  about  three  or  four 
degrees:  it  was  61  "*  during  the  time  of  the  annulus.  About  twenty  minutes 
before  the  formation  of  ti\e  annulus,  Penus  was  seen  with  the  naked  eye: 
and  a  few  minutes  afterwards  I  found  it  impossible  to  fire  gunpowder  with 
the  concentrated  rays  of  the  sun  through  a  lens  of  three  incnes  in  diameter. 
The  same  lens  likewise  had  no  effect  on  the  bulb  of  a  thermometer,  during 
the  existence  of  the  annulus.  Similar  results  also  were  obtained  by  Sir 
Thomas  Brisbane. 

As  preceding  writers  have  noticed  the  tendency  of  the  birds  of  the  field 
and  of  the  poultry,  to  go  to  roost  during  the  darkness  occasioned  by  a  great 
eclipse^  1  would  here  remark  that  nothing  of  the  kind  occurred  on  this  oc- 
casion in  the  district  where  I  was  placed.*  On  the  contrary  the  birds  in 
the  hedges  were  in  full  song  durinir  the  whole  time  of  the  eclipse:  and  I  no- 
ticed to  Mr.  Veitch  that  one  cock  in  particular,  in  a  neighbounng  farm-yard 

*l*his  nipposed  cforJbieM  has  always  been  overrated,  even  in  total  eclipses.  The 
light  which  reroains,  after  the  sun  is  wholly  covered,  it  aometianes  as  grt%i  aa  that  of 
the/»//  f 
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Ao/«  on  the  Mar  Eclipse  of  May,  1836.  155 

was  crowinn;  with  all  hi«  might,  whilst  we  were  observiog  the  remarkable 
phenomenon  of  the  annul  us. 

Having  made  these  general  remarks  1  shall  now  proceed  to  detail  those 
singular  appearances  which  occurred  at  the  formation  and  dissolution  of  the 
annulus;  and  which  have  never  yet,  as  far  as  I  have  been  able  to  ascertain, 
been  described  in  a  complete  and  connected  manner,  in  any  preceding  ac- 
counts. For,  although  detached  portions  of  the  phenomenon  have  been 
recorded  bj  different  tobservers,  as  seen  at  different  places,  yet  it  is  impos- 
sible, from  those  descriptions,  to  form  an  accurate  idea  of  the  whole,  or  to  ' 
trace  the  origin,  progreiis,  and  termination  of  that  reipakable  phenomenon 
which  immediately  precedes  the  complete  formation  of  the  annulus,  and 
which  again  takes  place  (but  in  an  inverse  order)  immediately  after  the 
commencement  of  the  dissolution  of  the  annulus.  In  fact,  since  the  phe- 
nomenon itself,  during  its  short  period  of  existence,  constantly  varying  in 
some  minute  particulars,  no  description  of  any  one  detached  portion  of  it 
will  enable  us  to  judg^e  of  the  remainder:  and  thus  the  partial  accounts  of 
different  observers  (alluding  probably  to  different  stages  of  the  phenomenon) 
become  confused  and  perplexing. 

The  weather  at  Inch  Booney  was  remarkably  favourable  for  observation: 
the  sky  was  perfectly  clear  and  serene;  not  a  cloud  to  be  seen  in  any  part 
t>f  the  heavens,  during  the  whole  time  of  the  eclipse.  When  the  laitt  por^ 
tion  of  the  moon's  disc  was  about  to  enter  on  the  face  of  the  sun,  1  prepared 
flsyseif  to  observe  the  formation  of  the  annulus.  I  was  in  expectation  of 
meeting  with  something  extraordinary;  but  imagined  that  it  would  be  mo- 
mentary only,  and  consequently  that  it  would  not  interrupt  the  noting  of 
the  time  of  its  occurrence.  In  this,  however,  I  was  deceived,  as  the  fol- 
lowing facts  will  shew.  For  when  the  cusps  of  the  sun  were  about  40<> 
asunder,  a  row  of  lucid  points,  like  a  string  of  bright  beads  irregular  in  size 
and  distance  from  each  other,  suddenly  formed  round  that  part  of  the  cir- 
cumference of  the  moon  that  was  about  to  enter,  or  which  might  be  consid- 
ered as  having  ju^t  entered,  on  the  sun's  disc.  Its  formation  indeed  was  so 
rapid  that  it  presented  the  appearance  of  having  been  caused  by  the  ignition 
of  a  fine  train  of  gunpowder.  This  1  intended  to  note  as  the  correct  time 
of  the  formation  of  the  annulus,  expecting  every  moment  to  see  llie  thread 
of  light  completed  round  the  moon;  and  attributing  this  serrated  appearance 
of  the  moon's  limb  (as  others  had  done  before  me)  to  the  lunar  mountains, 
although  the  remaining  portion  of  the  moon's  circumference  was  compara- 
tively smooth  and  circular,  as  seen  throuj^h  the  telescope.  (See  fig.  1.)  My 
surprise  however  was  great  on  finding  that  these  luminous  points,  as  well 
as  the  dark  intervening  spaces,  increased  in  mtignitude,  some  of  the  contigu- 
ous ones  appearing  to  run  into  each  other  like  drops  ol' water:  Tor,  the  rapidi- 
ty of  the  change  was  so  great,  and  the  singularity  of  the  appearance  so  fas- 
cinating and  attractive,  that  the  mind  was  for  the  moment  distracted,  and 
lost  in  the  contemplation  of  the  scene,  so  as  ti»  be  unable  to  attend  to  every 
minute  occurrence.  Finally,  as  the  moon  pursued  her  course,  these  dark 
intervening  spaces  (which,  at  their  oriuin,  had  the  appearance  of  lunar 
mountains  in  high  relief,  and  which  6ti41  continued  attached  to  the  sun's 
border)  were  stretched  out  into  long,  black,  thick,  pariillel  lines,  joining  the 
limbs  ot  the  sun  and  moon;  when,  all  at  once,  they  suddenly  ^ns^  way,  and 
left  the  circumferences  of  the  sun  and  moon  in  those  points,  as  in  the  rest, 
comparatively  smooth  and  circular;  and  the  moon  perceptibly  advanced  on 
the  face  of  the  sun.  This  moment,  therefore,  may,  by  some  persons,  be 
considered  as  the  complete  formation  of  the  anoulusi  and  has,  I  believe,  in 
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most  cases,  been  recorded  ait  such:  bat  I  shall  state  my  rea^onq  presently 
why  I  think  this  should  not  be  assumed  as  the  true  moment  of  the  astro- 
nomical phenomenon. 


The  appearances  here  recorded  passed  off  in  less  time  than  it  has  taken 
me  now  to  describe  them;  but  they  were  so  extraordinary  and  so  rapid,  that 
all  idea  of  time  was  lost,  except  by  the  recollection  afterwards  of  what  had 
passed:  for,  I  was  so  riveted  to  the  scene,  that  I  could  not  take  my  eye 
away  from  the  telescope,  to  note  down  any  thing,  during  the  progress  of 
this  phenomenon.  I  estimate,  however,  that  the  whole  took  up  about  sis 
or  eight  seconds,  or  perhaps  ten  at  the  utmost.  In  the  plate  annexed  to 
this  memoir,  1  have  endeavoured  to  delineate  the  several  phases  above  men- 
tioned, in  three  of  its  most  striking  stages.  Fig.  1  represents  the  first  ap- 
pearance of  the  luminous  string  of  beads  just  formed  round  the  eds^e  of 
the  moon;  which  was  almost  instantaneous.  Fig.  2  represents  a  continua- 
lion  of  the  same  phenomenon,  or  the  moon  further  advanced  on  the  face  of 
the  sun,  but  still  apparently  adhering  to  its  border  by  means  of  the  dark, 
thick,  irregular  spaces  which  separate  the  luminous  portions,  now  become 
somewhat  enlarged  in  sizt*.  Fig.  3  represents  still  a  continuation  of  the 
same  phenomenon;  the  dark  parts  being  now  stretched  out  into  long,  black, 
lines  which  seemed  to  connect  together  the  limbs  of  the  sun  and  moon;  and 
are  here  represented  as  they  appeared  immediately  before  their  sudden  rup- 
ture, and  total  disappearance.  In  all  these  representations  on  the  plate, 
the  moon  is  supposed  to  be  proceeding  in  a  horizontal  direction,  from  the 
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Uti  kud  tovardi  fte  right  I  CMMt  dwcribt  theie  pkenMNma  (•#  tf«lker 
this  phenomenon,  for  it  was  one  eoniinuaui  appearance)  more  correctly, 
than  bj  sapposing,  for  the  moment,  that  tlie  edge  of  the  moon  was  formed 
of  soaie  dark  gtatinous  sabstance,  which  by  its  tenacity  adhered  to  cer- 
tain points  of  the  iian's  limb^  and  by  the  motion  of  the  moon  was  thus  drawn 
out  into  long  ihreadst  which  suddenly  broke  and  wholly  disappeared* 

After  the  formation  of  the  annulus  thus  described,  the  moon  preserred 
its  asnal  circular  outline  during  its  progress  across  the  sun's  disc,  till  its 
opposite  limb  again  approached  the  border  of  the  son,  and  the  annulus  was 
about  to  be  dissolved.  When,  all  at  once,  (the  limb  of  the  moon  beiojj;  at 
some  distance  from  the  edge  of  the  sun)  a  number 'of  long,  black,  thick, 
parallel  lines,  exactly  similar  in  appearance  to  the  former  ones  above  men* 
tiooed,  twtdenhf  darted  forward  from  the  moon  and  joined  the  two  limbs 
as  before:  and  the  same  phenomena  were  thus  repeated,  but  in  an  inverse 
order.  For,  as  these  dark  lines  got  shorter,  the  intervening  bright  parts 
assumed  a  more  circular  and  irregular  shape,  and  at  length  terminated  in  a 
fine  curved  line  of  bright  beads  (as  at  the  commencement)  till  they  ulti- 
mately vanished,  and  the  annulus  consequently  became  wholly  dissolved. 

The  time  employed  in  this  act  of  dissolution  (if  I  may  so  express  myself) 
was  about  the  same  as  that  at  its  formation:  but  the  rapid  and  progressive 
change  in  the  appearances,  and  their  striking  character,  so  riveted  my 
attention  again,  that  I  am  unable  to  speak  more  decidedly  on  the  time  oc- 
copied,  than  on  the  first  occasion.  The  same  reason  also  prevents  me  from 
stating  ihe  precise  number  of  the  dark  lines:  1  should  think  however  that 
they  were  not  fewer  than  six  nor  more  than  ten.  The  impression  on  my 
mind,  from  recalling  all  the  circumstances  to  my  recollection,  is  that  there 
were  about  eight.  They  were  as  plain,  as  distinct,  and  as  well  defined,  as 
the  open  fingers  of  the  human  hand  held  up  to  the  light. 

For  the  cause  of  this  optical  deception  I  shall  not  attempt  to  account. 
That  it  does  not  depend  on  the  instrument  employed,  or  on  the  eye  of  the 
observer*  would  appear  from  the  concurring  testimony  of  those  who  wit- 
nessed the  phenomenon,  at  various  places  and  with  different  telescopes, 
and  who  yet  agree  in  the  main  facts  here  stated.  The  account  given  by 
Veitch,  who  used  a  30-inch  refractor,  coincided  eiactly  with  my  own,  as 
compared  immediately  after  the  termination  of  the  annulus.  The  descrip- 
tion also  by  Sir  Thomas  Brisbane,  who  used  a  2- feet  reflector,  and  whom 
I  visited  immediately  after  the  eclipse,  agreed  in  all  the  essential  particu- 
lars, and  differed  only  in  those  points  on  which  1  had  myself  some  doubt. 
Mr.  Henderson  also,  who  observed  the  eclipse  at  Edinburgh  with  a  4}-feei 
refractor,  noticed  appearances  very  similar  to  those  which  I  have  here  de- 
scribed. 

I  have  l)een  the  more  particular  in  making  these  remarks  from  having 
observed  that  in  no  one  of  the  published  accounts  which  I  have  yet  seen 
of  this  eclipse,  is  any  special  notice  taken  of  the  remarkable  phefTomena, 
above  alluded  to:  although,  as  I  shall  presently  shew,  those  phenomena, 
being  seen  under  different  circumstances  at  different  places,  must  mate* 
rially  affect  the  astronomical  results.  Or,  if  any  notice  has  in  some  in- 
stances been  taken,  the  allusion  is  so  slight  (being  confined  principally 
to  the  formation  of  the  string  of  luminous  beads,  at  the  very  commence* 
ment  of  the  annulus,)  that  few  readers  would  suspect  that  any  thing  fur- 
ther remarkable  had  occurred.  I  cannot  account  for  this  general  reluc- 
tance to  record  so  singular  a  phenomenon  as  that  of  the  dark  lines,  which 
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I  sppielieiid  cimld  not  poisibi j  bave  passed  Qnobsenred  bjr  any 
mcr. 

There  is,  however,  another  estraordioary  phenomenon,  nsaallj  accom- 
panjiDg  annular  eclipses,  of  a  total  I  j  different  kind  frooi  that  jast  described 
and  arising  from  a  totally  different  cause;  and  which  takes  place  immediate- 
ly before  the  whole  body  of  the  moon  is  pn  jected  on  the  face  of  the  sun. 
1  allude  to  the  arch  of  faint  ii^ht,  or  rather  to  the  luminous  edge,  which 
encircles  that  portion  of  the  moon's  border  that  is  o/f  the  suo's  disc.  This 
has  been  seen  on  several  occasions,  as  I  shall  more  fully  detail  in  the  fol- 
lowing pages;  but  I  must  confess  that  I  did  not  myself  observe  this  phe- 
nomenon in  the  present  eclipse:  a  circumstance  owing,  in  the  first  place, 
to  my  attention  not  having  been  specially  directed  to  it;  and  secondly,  to 
my  whole  time  being  occupied  in  looking  out  for  the  distinct  formation  of 
the  anoulus.  So  many  interesting  objects  indeed  are  crowded  into  such  a 
short  space  of  time,  just  at  that  instant,  that  there  is  no  opportunity  of 
noting  down  appearances  during  their  actual  occurrence:  and  the  memory 
must  be  taxed  afterwards  for  the  recollection  and  description  of  minute  de- 
tails. 

i  have  already  stated  that,  from  the  accounts  given  of  preceding  annular 
eclipses,  I  was  led  to  expect  some  extraordinarv  appearances.  To  those 
accounts  I  shall  now  more  particularly  refer,  not  only  as  confirmatory  of 
what  I  myself  observed  on  this  occasion,  but  also  to  shew  the  imperfect 
manner  in  which  the  phenomenon  has  been  hitherto  described,  as  well  as 
the  varietj  of  forms  it  may  assume  according  to  circumstances  either  acci- 
dental or  local.  For,  the  position  of  the  spectator,  with  respect  to  his 
distance  from  the  central  line,  will  doubtless  cause  a  difference  in  the  for- 
mation, progress,  and  whole  appearance  of  the  phenomenon.  A  person 
placed  just  within  the  limits  of  the  moon's  umbra  would  probably  not  wit- 
ness anj  of  the  dark  lines  to  which  1  have  so  frequently  alluded:  but  the 
border  of  the  moon,  which  in  such  case  just  grazes  the  edge  of  the  sun, 
would  perhaps  have  a  serrated  appearance,  like  lunar  mountains  of  extra- 
ordinary height  and  magnitude;  for  which  indeed  they  might  be  readily 
mistaken  at  first  sight:  or  would  perhaps  exhibit  only  the  luminous  string  of 
beads,  or  broader  luraipous  spacers,  throu^liout  the  whole  progress  and  ex- 
istence of  the  annulus.  And  thus  we  ini»ht  have,  from  this  almost  imper- 
ceptible and  unobservable  annular  appearance,  all  the  intermediate  grades 
up  to  the  extraordinary  phenomenon  which  I  have  above  described.  In- 
tervening clouds  likewise,  just  at  an  unfortunate  moment,  may  in  some 
cases  have  prevented  a  full  and  connected  view  of  each  minute  occurrence: 
a  circumstance  which  may  in  some  measure  account  for  the  partial  and 
imperfect  statements  which  have  hitherto  appeared.  And  I  cannot  but 
consider  myself  as  extremely  fortunate  in  having  experienced  so  fine  a 
day  for  witnessing  the  whole  of  the  phenomena  which  I  have  here  re- 
corded. 

Before  I  quit  this  part  of  the  subject,  I  wish  here  to  place  also  on  record 
the  appearances  which  the  body  of  the  moon  presented  during  the  existence 
of  the  annulus.  Previous  to  the  formation  of  the  ring,  the  face  of  the  moon 
was  perfectly  black;  but  on  looking  at  it,  through  the  telescope,  during  the 
annulus^  the  circumference  was  tinged  with  a  reddish  purple  colour,  which 
extended  over  the  whole  disc,  but  increased  in  density  of  colour  according 
to  the  proximity  to  the  centre;  so  as  to  be  in  that  part  nearly  black.  At 
the  same  time  the  globular  form  of  the  moon  was  vtrj  perceptible.  Mr. 
Veitch  noticed  the  same  circumstances;  and  we  both  agreed  that  the  moon 
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had  the  appearance  of  a  ghbe  of  parple  velvet.  No  coruscations  were 
visible  on  the  darker  parts,  as  noticed  on  former  occasions  by  different  ob- 
servers. During  the  annulas,  being  very  near  sighted,  I  could  not  perceive 
the  moon  on  the  face  of  the  sun,  with  my  naked  eye:  but  to  Mr.  Veitch  and 
others  it  was  distinctly  visible. 

It  is  not  known  at  the  present  day  whether,  in  the  annular  eclipses  of 
1736-7,  1748,  and  1764,  or  even  in  the  recent  annular  eclipse  of  May 
last,  the  times  of  the  moon's  total  ingress  on  the  sun's  disc,  be  reckoned 
from  the  moment  when  the  moon^s  circumference  appears  to  osculate  with 
that  of  the  sun,  or  from  the  moment  when  the  dark  lines  are  seen  to  part 
asunder,  i  believe  that  roost  observers  have  assumed  the  latter  as  the  most 
certain  and  best  determined  instant  of  time;  aUhough  it  seems  to  me  not  to 
be  the  correct  moment  of  the  astronomical  phenomenon:  the  former  is  in 
my  opinion  as  easily  determined  if  the  observer  would  prepare  himself  for 
noting  it,  and  certainly  approximates  most  nearly  to  the  correct  time.  My 
own  record  of  the  formation  and  dissolution  of  the  annulus,  in  page  154,  re- 
fers to  the  point  of  time  here  alluded  to;  namely,  when  the  limb' of  the 
moon  osculated  with  that  of  the  sun,  as  nearly  as  i  could  estimate  and  call 
to  mind,  amidst  the  rapid  succession  of  interesting  phenomena;  and  which 
1  consider  to  be  simultaneous  with  the  formation  of  the  luminous  string  ot 
beads.  Both  instants,  however,  ought  to  be  recorded,  as  in  the  case  of  the 
transits  of  Fenus:  and  in  future  annular  eclipses  (as  well  as  in  total  ones) 
%I  trust  that  this  will  be  attended  to.  But,  the  interposition  of  clouds  will 
sometimes  frustrate  the  best  intentions. 

This  precaution  will  be  the  more  necessary,  since  it  is  plain  that  the  ap- 
pearances will  be  different  to  different  observers,  according  to  their  local 
position  with  respect  to  the  central  line  of  the  moon's  shadow;  as  I  have 
already  noticed  in  the  preceding  part  of  this  paper.  And  I  know  some 
persons  who  did  not  notice  the  dark  lines  in  the  late  eclipse,  although  fur- 
nished with  good  telescopes,  and  favourably  situated.  This  brings  me  to 
another  portion  of  the  subject  to  which  I  have  not  alluded,  namely  the 
distortion  uf  the  moon's  circular  shape:  for,  hitherto  I  have  considered  the 
phenomenon  as  remarkable  only  for  certain  filaments'* or  projections  from 
the  moon's  limb,  without  supposing  that  the  general  circular  form  of  the 
moon  was  disturbed,  in  the  case  of  the  transit  of  Venus^  we  have  seen 
that  the  disc  of  the  planet,  next  to  the  edge  of  the  sun,  was  sensibly  pro- 
tuberant, and  that  the  form  of  the  planet  was  thus  rendered  more  like  that 
of  an  egg,  than  a  circle.  The  same  cause  that  produced  this  apparent  dis- 
tortion of  Venus^  disc,  might  also  produce  a  similar  distortion  in  that  of 
the  moon;  but,  by  reason  of  the  magnitude  of  the  moon's  disc,  and  the  field 
of  the  telescope  not  embracing  the  whole,  it  would  not  be  so  easily  percep- 
tible. There  was  one  circumstance,  however,  connected  with  this  subject, 
which  I  noticed  during  the  late  eclipse,  that  induces  me  to  think  that  such 
a  distortion  did  take  place  on  that  occasion,  and  which  I  shall  now  proceed 
to  describe. 

If  we  examine  the  relative  curvatures  of  the  circles  in  fig.  3,  which  rep- 
resent the  discs  of  the  sun  and  moon,  and  note  their  proximit^f  to  each 
other,  it  will  be  seen  that  there  can  be  no  very  perceptible  difference  in 
the  apparent  length  of  the  parallel  lines,  which  there  denote  the  dark  liga- 
ments so  frequently  alluded  to  in  this  paper,  provided  those  curves  truly 
represented  the  apparent  disc.  But,  in  fact,  the  outer  lines  immediately 
t>efore  their  rapture  seemed  to  be  nearly  twice  the  length  of  those  in  the 
middlei  which  could  arise  only  from  some  distortion  of  the  moon's  apparent 
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limb,  and  of  &  kind  MmiUr  to  that  which  bad  been  obsenred  in  Vmati.  I 
have  endeavoured  to  represent  this  appearance  in  fig.  4:  and  ir  mj  notion 
be  correct,  it  will  shew  us  that  all  measures  of  the  moon*a  diameter,  whan 
she  ia  paasing  over  the  sun's  disc,  must  be  taken  with  great  caution  and 
with  due  attention  to  the  proximity  of  the  part  meaaured  to  the  edge  of 
the  sun's  disc,  where  alone  the  distortion  seems  to  take  place. 

This  hypothesis  of  a  distortion  of  the  moon's  circular  form  seema  to  re- 
ceive confirmation  from  a  circumstance  attending  her  motion  across  the  sun's 
disc,  when  she  is  wholly  thereon,  which  has  been  noted  in  annular  eclipaea 
by  several  observers:  namely,  that  at  the  time  of  ingress  and  egress,  her 
motion  appears  more  raoid  than  at  any  other  poiut.  This  apparent  increase 
of  motion  would  arise  from  the  subsidence  of  the  protuberance  ia  the  first 
instance,  and  from  its  projection  in  the  latter  case. 

Another  singular  anomaly  also  may  arise,  from  this  view  of  the  aubject. 
It  is  possible  that  in  a  small  annular  eclipse  (that  is,  an  eclispe  where 
the  apparent  diameter  of  the  moon,  as  computed  from  the  tables,  is  but  a 
few  seconds  less  than  the  apparent  diameter  of  tl)e  sun)  the  observer  may 
be  so  exactly  placed  on  the  central  line  as  to  see  the  eclipse  to/a/,  for  a 
moment  of  time.  For,  as  each  portion  of  the  moon's  circumference  would 
at  the  instant  that  it  was  concentric  with  the  sun's)  protrude,  and  adhere 
to  that  of  the  sun,  the  spectator  would  witness  a  total  eclipse  aine  mora^ 
when  in  fact  he  ought  only  to  see  an  annular  one. 

It  is  very  probable  that  the  accounts  of  the  appearance  of  great  lunar 
mountains  and  valleys  which  we  so  frequently  hear  of  in  the  descriptions 
of  solar  eclipses,  may  be  traced  to  the  same  cause,  as  that  which  produces 
the  phenomena  above  alluded  to.  These  prodigious  elevations  and  depres- 
sions are  seldom  or  never  seen  except  at  the  commencement  or  termination 
of  the  eclipse,  or  in  places  near  the  solar  cusps;  that  is,  in  those  points 
only  which  are  near  the  edge  of  the  sun.  Every  other  portion  of  the  moon^s 
circumference  generally  appears  comparatively  smooth  and  circular,  except 
viewed  with  a  very  powerful  telescope;  whilst  with  a  much  inferior  instru- 
ment we  may  frequently  detect  inequalities  in  those  parts  of  the  moon's 
circumference  which  successively  come  in  contact  with  the  sun's  limb. 

This  brings  me  to  the  consideration  of  another  subject  connected  with 
the  present  inquiry.  It  has,  I  believe,  been  generally  supposed  that,  in 
eclipses  of  the  sun,  the  measurement  of  the  distances  of  the  solar  cusp9 
affords  one  of  the  best  means  of  determining  the  beginning  and  ending  of 
the  eclipse:  and,  if  those  cusps  always  presented  a  finely  pointed  apex, 
this  would  undoubtedly  be  the  case.  But,  it  is  frequently  found  that  the 
cusps  are  rounded,  or  serrated,  or  broken  into  parts,  and  consequently  that 
we  cannot  obtain  the  correct  measures  between  the  true  points  of  the  cusps. 
For  which  reason  we  oftentimes  meet  with  discordances  in  such  measures, 
that  have  hitherto  baffled  all  attempts  at  explanation;  but  which  may  be 
fairly  attributed  to  the  causes  above  alluded  to.  I  do  not  wish  however  to 
be  considered  as  objecting  to  this  mode  of  determining  the  phases  of  an 
eclipse,  which,  after  all,  is  probably  one  of  the  best:  but  merely  as  wishing 
to  place  the  observer  on  his  guard,  and  to  enable  him  to  trace  the  source 
of  error,  should  he  meet  with  any  of  the  discordances  above  mentioned. 

It  is  clear  that,  before  we  can  deduce  the  most  accurate  and  accordant 
results  from  the  observations  of  annular  eclipses,  we  must  have  further  in- 
formation on  these  points,  and  we  must  agree  on  the  particular  stage  of 
the  phenovienon,  when  the  annulus  shall  be  considered  as  formed,  or  dis- 
solved: and  after  all,  there  will  probably  still  remain  some  discrepancies 
arising  from  the  distortion  of  the  moon's  limb  according  to  the  geographi- 
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cal  position  of  the  spectator.  The  subject,  however,  is  worthy  the  consid- 
eration of  astronomers;  and  ought  not  (o  be  neglected  at  any  ensatng  solar 
eclipse  that  may  afford  facilities  for  determining  these  points. 


Franklin  Institnte. 


REPOBT  OF  THE  COMMITTEE  ON  METEOROLOGY. 


Beport  of  the  Committee  on  Meteorology  to  the  Board  of  Managers  of  the 
Franklin  Institute^  ernbodying  the  facts  collated  by  the  Meteorologist  ref- 
ative  to  the  storm  of  the  16//j,  I7th  and  18//*  March^  1838. 

As  the  great  storm  immediately  preceding  the  Vernal  equinox  of  the 
present  year  was  one  of  that  class  which  is  supposed  to  stretch  over  a  wide 
extent  of  territory,  and  to  traverse  the  globe  with  a  determinate  direction 
and  velocity,  it  was  believed  that  an  accurate  knowledge  of  its  progress 
and  violence  at  different  points  would  not  only  prove  highly  interesting 
to  the  cultivators  of  Meteorological  knowledge,  but  would  also  tend  much 
to  the  promotion  of  the  object  for  which  the  committee  was  appointed;  with 
this  view  the  late  Joint  Committee  on  Meteorology,  of  the  American 
Philosophical  Society  and  of  the  Franklin  Institute,  issued  two  hundred  and 
fifty  circulars  to  different  parts  of  the  United  States  and  to  Canada,  ask- 
ing for  information  on  the  various  phenomena  exhibited  by  the  storm  in  the 
respective  vicinities. 

That  the  persons  addressed  might  know  the  precise  objects  which  the 
committee  had  in  view,  it  was  stated  in  the  circulars,  that  the  committee 
regarded  it  as  highly  important  to  ascertain  the  phases  of  the  great  storms 
of  rain  and  snow  which  traverse  our  continent,  their  shape  and  size,  what 
direction,  and  with  what  velocity  their  centres  move  along  the  surface  of 
theearth,  whether  they  are  round,  oblong,  or  irregular,  in  their  shape,  wheth- 
er they  move  in  different  directions  in  the  different  seasons  of  the  year, 
&c.  &c. 

To  this  circular  between  forty  and  fifty  answers  have  been  received, 
furnishing  a  mass  ot  information  highly  useful  and  interesting. 

These  communications  were  placed  in  the  hands  of  the  Meteorologist  for 
collation,  which  duty  he  has  performed,  as  will  be  seen  by  his  report  an- 
nexedf 

ROBLET   DUNGLISON,  M.  D. 

Alexander  D.  Baohe, 
James  P.  Espt, 
Charles  N.  Banoker, 
John  K.  Kane, 

HSNRT  D.  RoOERS, 

Sears  C.  Walker, 
R.  M.  Patterson,  M.  D. 
John  C.  Cresson, 
Gouv.  Emerson,  M.  D. 

Philadelphia,  July,  9th  1838.  Committee  on  Meteorology. 
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TO  TBI  OOXKITTBI  OV  ]niTSOBOI.OOT  9m  THB  VftAJrXUV  IJIfliyUTl* 

Gentlemen: — ^The  following  facts  comprise  some  of  the  most  important 
details  collected  from  the  various  correspondeDts.  These  with  additions 
from  other  sources  are  arranged  and  numbered  so  as  to  commence  in  the 
Westward,  and  progress  towards  the  Eastward. 

Franklin  La.  (S.  W.  of  New  Orleans,)  29«^  5(y  N.  91°  5(/  W.  (From  our  regular  cor- 
respondent, a  lady.) 
Beyond  the  storm.  On  the  16th,  17th,  18th  and  19th  of  March,  the  wind 
was  constantly  from  the  N.  high  in  the  mornings,  light  in  the  evenings, 
except  the  19th,  when  it  was  li^ht  in  the  morning.  Clear  from  the  14th 
till  the  afternoon  of  the  22nd.  Slight  frost  on  the  18th  and  l9th.  Barom- 
eter rose  from  the  16th  S0.20,  till  the  17th  SO.SO|  and  remained  at  that  till 
ihe  20th  when  it  fell  again  to  30.20. 

2.  U.  S.  Hospital,  Baton  Rouge,  La.  SO**  29^  N-  91®  27'  W.    Observed  by  W.  R.  H«i- 

PXBS,  and  communicated  by  A.  Wadbsib,  Esq. 
There  was  no  storm  here  on  the  I6th  and  I7th  of  March,  which  were 
clear  fine  days,  wind  strong  from  N.  E.  .  18th  fine  clear  day,  frost,  wind 
light  N.  W.     19th  wind  N.  W.  strong,  cloudy. 

3.  Natchez,  Miss.,  36®  34'  N.  91®  25'  W.     (From  our  regular  correspondent,  HxHar 

TooLBT,  Esq.) 

March  16th  hazy,  but  without  a  cloud,  wind  N.  2    3     6 

17th  hazy,  very  clear  '<     N.  W.  2    3     4     2 

18th  not  a  stain  on  the  ethereal  bIue,N.  2  W    1 

19th  thick  haze.  S.  2  SW.  2     1 

Barometer  on  the  16th  29.91 

17th  '  30.03 

I8th  30.05 

19th  29.95 

4.  Jackson,  Miss.,  32®  23'  N.  90®  8'  W.     (Communicated  by  the  Postmaster.) 
There  was  no  rain  here  from  the  11th  of  March  till  April. 

March  1 6th,  wind's  direction  and  force  N.         2    6    3 

17th,  .  .  .  NW.       2     3     4     2 

18th,        .  .  .  .         N.         2  W.  1 

19lb,  ...  S.         2  SW.  1 

5.  U.  S.  Frigate  Constellation,  Pensacola  Bay,  lat.  30®  23'  40"  N.,  long.  87®  12'  W. 
(Observed  by  Dr.  Hulss,  and  communicated  by  J.  H.  C.  Corviir,  Eso.) 

This  place  was  beyond  the  borders  of  the  storm.  On  the  16th,  17th  and 
ISlh  of  March,  the  wind  was  from  WNW.  to  N.  and  NW.  constantly;  ge- 
nerally moderate  weather;  clear,  with  haze  in  horizon. 

On  the  19th  the  wind  was  NW.  till  noon,  changeable  P.  M.  to  south- 
wardly. 

6.  Hunteville,  Alabama,  34®  36'  N.,  86®  57'  W.  (From  Joaw  Allah,  Eso.) 
We  had  no  storm  here  at  the  time  mentioned.  On  the  15th,  16tb,  17th 
and  18th  of  March,  the  wind  was  moderate  from  the  NW.  Weather 
cloudy,  with  the  exception  of  the  18th,  which  was  clear.  On  the  19th  the 
wind  in  the  morning  was  a  stiff  breeze  SE.,  the  remaining  part  of  the  day 
SW. 
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7.  NathTiOe^  TeD^  36<>  1(/  N.  8G»  4iK  W.  (From  ear  Kguhr  eotVMpondenl^  Momas 

W.  BMirVy  Bi^) 

March  14tli,  some  raio,  with  change  of  wind  from  S.  and  S W.  to  NW. 

15tb,  cloodji  clouds  passing  from  N.  with  moderate  wind. 

16tb,  clondj,  with  slow  rain  in  forenoon,  and  occasional  showers  in  the 
aflernooo,  mixed  with  sleet— clouds  passing  from  NW.  with  brisk  wind;  be- 
coming colder. 

17th,  Cloods  pasmg  from  NW.  and  N.,  with  brislc  wind  from  NW.,  par- 
tially clear  at  sunset  and  aAer  night. 

18th,  clear,  except  cirri  to  E.  in  the  morning,  which  soon  passed  off  in 
that  direction;  wind  brisk  throogbout  the  day  NW.;  calm  at  night 

8.  Grajryille,  IHinois.    (From  June  Gbat,  Eso.) 
The  weather  here  on  the  16th,  17th,  18th  and  19th,  was  good,  except 
that  there  may  have  been  a  little  rain.     The  wind  was,  daring  that  time, 
too  gentle  to  be  observed,  and  therefore  I  cannot  say  from  what  quarter  it 
came.  ^ 

9.  Wftrrea  Court  Houie,  Illinois  on  the  Miasissippi  river,  pretty  high  up,  40^  W  N, 

%(P  5(y  W.     (From  Dabibi  McNbtlt,  Es^^  P.  M.) 
We  had  no  storm  here.     The  sky  was  remarkably  clear,  and  fine  weather 
on  the  days  mentioned,  if  our  memory  serves  us.     On  the  night  of  the  15th 
we  had  a  little  snow,  and  for  a  few  days  af\er  a  light  wiud  from  NW. 

10.  Logansport,  lad.,  (near  northern  part  of  the  state,)  40°  53'  N.,  86°  22^  W.  (From 

D.  D.  Pbatt,  Esa.) 

On  the  16lh,  17th,  18th  and  19th  of  March,  the  weather  here  was  re- 
markably fine  and  warm,  and  continued  so  till  the  8th  of  April. 

I  recollect,  however,  on  the  night  of  the  15th,  and  during  the  forenoon 
of  the  !6th,  a  heavy  damp  snow  fell  to  the  depth  of  several  inches,  ac- 
companied with  a  strong  wind.  I  was  riding  down  the  Wabash  in  a  direc- 
tion a  little  south  of  west,  and  I  think  the  wind  was  blowing  nearly  in  my 
face.     It  might  have  been  from  a  point  25°  or  30°  south  of  west. 

11.  Elizabeth ville,  Harrison  county,  Ind.    (From  E.  H.  Couptqk,  Esa*,  obierved  by 

JoHsr  Low,  Eso.) 

March  16th,  got  up  before  sunrise,  found  a  rainy  morning,  which  early 

in  the  day  changed  to  snow,  and  was  attended  with  the  severest  storm  felt 

here  this  season.     The  snow,  notwithstanding  the  dampness  of  the  ground, 

fell  three  or  four  inches  deep.     The  storm  continued  till  I  went  to  bed  at 

8,  P.  M.;  wind  from  the  NNW.,  the  point  from  which  it  blew  all  day. 
17tb,  left  my  bed  at  day  break,  found  it  still  cloudy,  with  considerable 

wind.    It  was  partially  clear  through  the  day,  and  the  wind  came  round  to 
NNE. 

18th,  at  day  break,  found  it  clear,  but  somewhat  cold;  moderated,  became 
pleasant,  and  remained  so  all  day,  and  wind  changed  to  ESE.,  quite  calm. 

13.  Lexington,  Ky.  38°  6'  N.,  84°  IS'  W.     (From  our  correepondent.  Prof.  Robkbt 

Pbtbb.) 
Bar.  Bar.        B»r.  Ther. 

March  16th,  29.02     28.97     29.00    45°  41°  36"*  Rain,  sleet,   wind  very 

high  in  the  night  N  W. 
17tb,  28.86    29.00    29.02    30    34    36    Snow,  windy,  N.  winds 

at  night. 
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Btr.         Bar.        Bar.  Tberm. 

18ih,  29.01    29.02    29.02    36    50    40    Clear,  more  clear. 
19th,  28.98     28.88     28.85    40    65     57     Hazy,  clear. 
Rain  0.05  od  night  of  the  15th. 
**     0.40  on         **  16th. 

"     0.10  on         «<  17th. 

Whole  amoant,  0.55  of  an  inch. 
The  wind,  iC  my  recollection  serves  me,  was  at  its  height  on  the  night  of 
the  16th,  NW.,  and  was  still  high  on' the  17th,  N. 

13.  WilmiDgtOD,  O.  (a  little  north  from  Cincinnati,)  39^  S(/  N.,  84^  53'  W.  (From  A. 

JoHEB,  M.  D.,  by  Hon.  P.  G.  Goode.) 
It  commenced  raining  at  noon  on  the  13lh  of  March,  and  continued  rainy 
until  noon  of  the  16tb,  at  which  time  it  snowed  and  rained  lilternately.  But 
a  small  quantity  of  rain  fell.  On  the  17th,  snow  from  a  half  to  one  inch 
deep.  The  wind  on  the  16th,  17th,  l&th  and  19th,  was  NW.,  and  a  good 
part  of  the  time  a  strong  current.  On  the  17th  and  18th,  very  strong  cur- 
rent NW.W.  The  morning  of  the  18th  was  clear,  and  continued  so  till  the 
23d,  at  night,  when  there  was  a  slight  rain. 

Troy,  O.,  (80  or  90  milea  N.  of  Cincinnati.)  (From  Johv  G.  Tauobd,  Ebo.) 
On  the  night  of  the  16th  of  March,  and  also  on  the  night  of  the  17th,  we  had 
a  slight  fall  of  rain  and  snow,  (mixed.)  The  18th  was  a  clear,  warm^  and 
pleasant  day,  and  I  find  noted,  the  honey  bee  out  t|iis  day  for  the  first  time. 
On  the  16th  the  wind  was  NW.,  not  strong;  and  on  the  17th  and  18th  it 
was  N.,  gentle.     The  thermometer  ranged  from  26^  to  70°. 

14.  Springfield,  O.,  39^  ZQf  N.,  84°  SO'  W.    (From  our  regular  correspondent,  M.  G. 

Williams,  Esa*) 
Began  to  rain  at  6i  A.  M.  of  the  16th  March,  changed  to  snow' at  9»  and 
terminated  at  night,  0.23  inch  of  water.  Wind  all  day  at  N.  2,  clouds  NNW. 
2.  On  the  l5th  the  wind  was  NW.  3-2  all  day,  and  on  the  17th  it  was  NW. 
3  at  7  A.  M.,  and  at  2  P.  M.,  NNW.  4;  cloud?  N.  2,  and  at  sunset  NNW.  3; 
cloudy  all  day.  18th,  clear;  wind  all  day  NNW.  2-3-1.  The  barome- 
ter was,  on  the  15th,  28.95,  and  fell  to  28.86  on  the  morning  of  the  l7th, 
at  which  it  stood  all  day,  and  rose  again  on  the  I8th  to  28.90,  but  fell  very 
rapidly  on  that  day  to  28.63. 

15.  Greenfield,  Ind.,  (near  the  middle  of  the  state,  >  39°  53'  N.,  85«  52^  W.  (From  our 

regular  correspondent,  Datid  Alter,  Eso.) 

March  15th,  cloudy;  light  breeze  from  NW.  and  occasionally  a  sprinkle 
of  rain.  16th,  breeze  from  the  N.  and  some  snow  falling.  17th,  clear, 
strong  wind  from  N.     18th,  clear,  light  breeze  from  N. 

Rome,  Ind.,  37°  58'  N.  ^&^  32'  W.     (60  miles  SW.  of  Louisville.)     (From  Samubi. 

Frisbib,  Esa) 
We  had  no  storm  of  rain  or  snow  during  the  days  named.     Indeed,  pre- 
yious  to  the  6th  of  April,  we  had  no  rain  for  a  long  time,  and  the  Ohio  bot- 
toms became  very  dry  and  hard  to  plough.     I  must  say,  however,  I  took  no 
note  of  the  weather,  and  I  rely  solely  on  my  recollection. 

16.  Washington,  Michigan.     (From  D.  Coolbt,  £&%.,  P.  M.) 
March  15th,  cloudy.    16th,  snowed  moderately  through  the  day;  amount 
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of  8D0W  two  inches;  wind  brisk  from  NE.;  cloar  at  9,  P.  M«    17th»  18th 
and  I9th,  clear;  wind  not  noted. 


CealiefiUB^  liioMgMi»  (Soathera  pirt  of  the  states  and  nairer  the  wss^  than  the  east) 
(Observed  by  Wx.  CoraoBt  £s«i»»  comBonioitsd  by  /.  W.  Lawzst.) 
March  IGtln  at  4i,  A.  Mm  commenced  snowing,  heavy  wind  NW.— cold 
•^t  noon  stopped  snowing;  depth  of  snow  two  inches.  Tiie  17  th,  clear 
and  pleasant;  snow  ffone  at  noon.  18th,  clear  and  warm.  19th,  thermo- 
meter 66*  in  the  shade. 

17.  Western  Resenre  College,  Hadton,  O.,  (NE.  comer,)    (Fiom  our  conegpondent. 

Prof.  E&iA*  Loomi.) 
March  15th,  dense  drizzling  fog,  wind  faiot  from  NW.  16th,  wind  light 
from  N W.  to  NNW.,  with  some  snow  and  drizzling.  17th,  wind  fresh  in 
the  mommg,  strong  in  the  afternoon  from  N.,  Terming  from  about  NNW. 
to  N£.,  (March  wind.)  18th,  perfectly  clear  and  bHght;  wind  light  from 
NNW.  to  N.  The  barometer  was  nearly  stationary  on  the  16th  and  17th, 
at  about  28.86;  on  the  18th  it  fell  to  28.79,  and  on  the  19th  to  28.47. 

18.  Jeffefion,  K.  C^  (Northwest  comer  of  the  itateO  86^  3(/  N.,  BV*  W  W.    (From 

R.  MuBouioir,  Em. ) 

The  Storm  commenced  here  some  time  id  the  night  of  the  15th  of  March, 
with  rain  strongly  driven  by  W.  and  NW.  winds,  and  terminated  on  the 
I8th  in  the  afternoon.  The  wind  blew  with  little  Tariation  from  W«  and 
N  W.  much  of  the  time  with  great  Telocity. 

There  was  considerable  rain  on  the  night  of  the  15th  and  on  the  morning 
of  the  16tb;  and  about  noon  on  that  day  a  furious  storm  of  snow  commenced 
that  continued  till  about  (or  a  little  before)  12,  M.,  on  the  13th.  The  whole 
of  the  I7th  was  the  most  constant  and  yiolent  snow  storm  1  ever  saw  tocon* 
tinue  so  long. 

It  is  difficult  to  state  the  precise  depth  of  the  snow,  I  presume  it  would 
have  averaged  say  18  or  19  inches  deep,  if  the  wind  had  not  blown  so  as  to 
drift  it. 

It  was  very  cold  during  the  storm;  range  of  mercury,  from  25  to  8  above 
zero. 

19.  Charleston,  S.  C,  33^  47'  N.»  79^  S7*  W.  (From  our  correspondent,  Es.  C.  Kxcxb- 

LST,  M.  DO 

March  16th,  wind  south^rain. 

I7th^  wind  south — cloudy. 
18th,  wind  NW.— fair. 
19tb,  wind  NW.— fair. 
The  rain  of  the  16th  was  very  trifling.    Since  then  to  this  time,  (Sd  of 
April,)  we  have  had  no  rain.    During  the  whole  of  the  month  of  March 
we  have  had  very  little  wind;  indeed,  the  atmosphere  has  been  close  and 
sultry. 

20.  Newbem,  N.  C.  360  W  N.  77^  5'  W.     (From  W«.  G.  Bbtav.) 
Clear,  and  pleasant,  and  calm,  on  the  morning  of  the  I6th.    Light  wind 
in  the  afternoon  at  sonth.     On  the  17tb,  cloudy  and  warm.    Light  rain  be- 
fore day*  wind  at  sonth.     Afternoon  cold  and  cloody— >rain  and  bait— -wind 
west.    On  the  18th,  cold  and  cloudy,  moderate  wind  at  NW.    The  19th 
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was  clear  and  cold,  moderate  nipd  W.    SOth,  very  pleasant — smoky — ^wind 

SW. 

21.  New  Gaiden,  N.  C,  (eight  miles  NE.  of  James  Town,)  34®  57'  N.,  7^  IC  W. 

(From  JoHA.  L.  Slocum,  communi(;ated  by  Datid  Lindbat,  Esa.) 
On  the  i6th  the  weather  was  cloudy  and  damp  during  the  day,  in  the 
evening  some  thunder  and  rain;  wind  N£.  all  day.  On  the  17tb,  cloudy  in 
the  morning,  and  in  the  afternoon  and  evening  rain  falling,  mixed  with 
snow;  wind  NE.  On  the  18th,  wind  NW.  till  evening,  then  NE.— cloody 
»— snow  nearly  two  inches  deep.  IQtb,  wind  NW.  all  day,  clear  and 
pleasant. 

SmithviUe,  N.  C,  (SE.  corner  of  the  state,)  34*  7'  N.,  W  IC  W.     (From  G.  S. 

Jewett,  Esq,*) 
March  16th,  clear  and  fine;  wind  SW.  probably  light.  17tb,  clear, 
cold  and  windy,  WSW.  18th,  cold,  a  little  rain,  windy,  NW.  Also,  20 
miles  above  Smithville,  March  16th,  pleasant  day;  wind  SW.,  very  fresh 
about  1,  P.  M.  .17th,  wind  not  high  this  day.  18th,  not  known.  19tb, 
wind  NW.,  pleasant. 

22.  Alexandria,'  D.  C,  38^*49'  N.,  77°  4'  W.   (From  oup  coircipondent,  Wm.  E.  Ha»- 

psB,  Esa.) 

The  storm  commenced  on  the.  16th,  and  terminated  on  the  evening  of 
the  18th. 

The  wind  blew  constantly  from  the  NE.  strong  on  the  16th,  17th  and 
18th,  and  there  was  considerable  rain,  snow,  and  hail  on  the  17th,  contina- 
ing  till  noon  of  the  18th. 

On  the  19th,  wind  strong  from  NW.  The  thermometer  at  freezing 
point  before  sunrise. 

23.  Capitol  Hill,  Washington  City,  38°  53'  N.,  77^  2'  W.  (From  our  correspondent.  Dm. 

J.  M.  FoLTZ,  of  U.  S.Navy.) 

The  wind  on  the  16th  of  March  was  SE.,  and  light;  On  the  17th,  a 
strong  gale  from  NE.  On  the  18th,  NE.,  fresh,  and  on  the  19tb,  NW., 
moderate. 

At  9  o'clock,  on  the  17th,  it  was  raining,  and  had  rained  ly}^  inch;  it 
rained  and  snowed  two  inches  on  the  17th  and  on  the  l8th,  ^^  inch  more; 
making  in  all  3.81'  inches.  The  barometer  was  stationary  on  the  16th  at 
29.93.  It  fell  by  9  A.  M.  of  the  17th,  to  29.758,  and  at  3  P.  M.  it  was 
down  to  29.60,  and  was  the  same  next  morning. 

Dr.  Foltz  infers,  from  the  great  severity  of  the  storm,  and  from  the 
quantity  of  rain  and  snow  accompanied  with  a  strong  NE.gale,  that  he  was, 
at  Washington,  in  the  centre  of  the  storm. 

24.  St  John's  College,  Annapolis,  Ud.,  20^  0^  N.^rG'^  43^  W.  (From  our  regular  cor- 

respondent, Prest.  H.  HuMPBRXT.) 

The  Storm  was  of  great  violence,  and  as  far  as  I  know  blew  steadily  from 
the  NE.  When  I  rose  on  the  morning  of  the  17th  of  March,  it  was  rain- 
ing moderately,  and  1  observed  the  Barometer  bad  fallen  from  30.00  to 
29.76.  It  continued  to  sink  all  day,  and  at  6,  P.  ]V3.,  was  29.62,  and  on  the 
morning  of  the  18tb,  at  7,  was  29. 59. 

My  opinion  is,  that  the  wind  began  to  blow  about  11,  P.  M.  of  the  16tb, 
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at  which  time  I  observed  a  remarkable  light,  due  E.,  that  I  took  to  be  aa 
aurora.  I  watched  it  for  some  time  after  my  lamp  was  extinguished,  and 
'it  exhibited  vivid  pencils,  as  high  as  45°  or  50°,  and  cast  a  strong  light,  al- 
though obstructed  by  broken  clouds.  It  was  soon  after  this  that  I  noticed 
the  raising  of  the  wind,  by  its  effect  on  the  building.  The  rain  on  the  17th 
turned  to  snow  in  the  afternoon,  which  continued  through  some  part,  or  all 
of  the  night,  but  tbe  quantity  was  small,  leaving  but  two  or  three  inches  on 
Sunday  at  noon.  The  rain  fell  in  torrents,  and  the  gale  blew  at  times  as 
powerfully  as  1  have  ever  felt  it  at  this  place.  Its  violence  abated  some- 
what on  Sunday  afternoon. 

25.  Gettysburg,  Penn.,  (south  side  of  the  state.)    fFrom  our  regnlsr  correspondent, 

Jacob  Letivsr,  Esa.") 

The  storm  commenced  with  dribbling  of  rain  at  10^,  P.  M.,  March  16tb, 
and  the  heavy  fall  of  snow  terminated  about  9},  A.  M.,  on  the  18tb,  althoogh 
there  were  frequent  showers  of  fine  snow  till  about  5^,  P.  M.  Tbe  moirn- 
ing  of  the  19lh  was  very  nearly  clear  and  calm.  The  wind  was  NNE.,  that 
is,  nearer  N.  than  N£.  all  the  time.  It  commenced  with  rain;  but  on  the 
morning  of  the  17th,  the  snow  was  f  inch  deep,  and  melting  very  fast.  The 
whole  quantity  fallen  I  calculated  at  1.7473  inches.  The  snow  along  the 
mountain,  within  ten  miles  of  this  place,  was  said  to  have  been  at  least  2^  feet 
deep. 

The  wind  was  from  2  to  3  from  the  evening  of  the  16th  till  the  evening 
of  the  18th.     That  is,  a  strong  breeze. 

26.  Bellefonte,  Penn.,  (near  the  centre  of  the  state,)  A(P  54'  N.,  77*^  4^  W.  (From  our 

regular  correspondent,  Jobv  Habbio,  M.  D.) 
The  snow  commenced  at  lo,  P.  M.,  of  the  16th,  and  continued  till  4,  P. 
M.,  of  the  18th,  being  a  great  part  of  the  time  mixed  with  rain;  its  depth 
about  7  inches — whole  quantity  estimated  at  1.5  inches  of  water. 

The  wind  was  N.  at  7  A.  M.  of  the  l6th  and  gentle;  from  2,  P.  M.,  of 
the  16th,  till  7,  A,  M.,  of  the  19th,  the  wind  was  constantly  very  gentle 
from  NE.,  when  it  changed  to  S\V.  Barometer  all  day  of  the  16th^  2f9.29j 
at  7,  A.  M.,  of  the  17th,  29.25;  at  2,  P.  M.,  29.24;  at  9,  P.  M.,  29.20. 

27.  Mcadfille,  Penn.,  41°  38'  N.,  80°  IC/ W .  (From  oup  regular  correspondent,  Fa»B- 

XBICK  HUIDSKOPEB.) 

Thermometer.  Barometer.  Direction  Jd  force  of  wind. 

7  A.M.   2  P.M.    9  P.M. 

N.  1  N.  2  N.  4 
ENE.4  E.  5  E.  3 
ENE.4ENE.5         0 


Day. 

7A.M. 

2  P.M.  9  P.M. 

7  A.M. 

2  P.M. 

March  16 

33^ 

36i<»     29^ 

,8^^ 

0 

17, 

29 

34         33 

0 

TsVt 

18, 

27 

45         27 

y|.|-^ 

W°Tf 

On  the  16th,  snow  too  slight  to  be  measured. 


9P.M. 

o_ 

]r8-85 

0 
■3184 

10 


28.  Rochester,  N.  Y.,  43<'  8'  N.,  n""  51'  W. 
10  o'clock,  A.  M. 


(From  John  B.  El  wood,  Esa.) 
10  o'clock,  P.  M. 


Ther.     Bar.  Wind.       Sky. 

March  l5th,  48^  29.60       S.  Cloudy. 

16th,  37  —.70    NE.  do. 

17ih,  36  —.80      E.  Fair. 

18ih,  43  —.65      E.  do. 

19th,  35  —.30     W.  do. 

20th,  32  —.30  N\V.  Cloudy. 

21  St,  34  —.70  NW.    Showers. 


Ther. 
40° 
32 
37 
34 
43 
38 
50 


Bar.     Wind. 
29.60     W. 


—.75 
—.75 
—.50 
—.35 
—.60 
—.60 


NE. 

E. 
NE. 

E. 
NE. 
SW. 


Sky. 
Cloudy, 
do. 
Fair. 
.    do. 
Cloudy, 
do. 
Showers. 
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The  winds  were  at  do  time  very  strong)  or  a  note  wooM  im?e  been  made 
of  it 

29.  Onondaga  Holloir,  K.  T.»  (middle  of tiie  State,)  43^  (K  K.,  TC^  ^  W.»  neatlf-  (From 

J.  L.  HumiicKt  Esft-) 
We  bad  no  storm  here  except  a  small  snow  storm  on  the  aflemoon  and 
eveniog  of  the  16th  of  March;  the  wind  NW.  all  day.  On  the  17th,  the 
wind  somewhat  Yariable,  generally  N.,  (A.  M.)  and  N^  NNE.  and  NEL, 
(P.  M.;)  clondy  all  day.  On  the  18th,  wind  N.  and  NNW.  (A.  M.)  and 
NW  (r.  M.;)  day  cloady.  On  the  IQth,  wipd  variable,  bat  generally  W.; 
day  fair.  The  strength  of  the  wind  daring  those  days  was  also  yariabie; 
sometimes,  and  especially  from  the  W.  and  NW.^  rather  strong,  at  other 
times  only  a  gentle  breeze. 


30.  Silfer  take,  Penn.,  41^  65^  N.,  7^  W.    (FhHn  our regolar'correqKmdeDt,  a  lady.) 


Thermometer 

Baroineter. 

Winds. 

Day. 

r.AlI.2P.M.9P.M. 

7  A.M.  2  P.M.  9  P.IL 

7  KM.   2p!m.    9PJI. 

March  16, 

36**     Z%^     36<> 

5F?inr    57?ff¥    ITTF 

SSE.2      S3.       82. 

17, 

18, 

32       38       34 
31        42       58 

ra|OT     1^46      ^f! 
TF55     T»S«f .  JTTW 

NW.2  NW.2  NNW.2 
NW.l  NW.2  NW.3 

On  the  night  of  the  16th  it  snowed  one  inch  deep,  and  on  the  17th,  it 
snowed  half  an  inch. 


Btfofluter. 

8  A.M. 

Noon. 

5P.M 

29.45 

29.45 

29.45 

29.45 

29.45 

29.30 

29.30 

29.30 

31.  Soobmy,  Penn.,  40^  b^  ff.,  79^  Sff  W.  (From  ear  rcyialar  correipoadent,  Uvea 

BXKLAS,   ESII.) 

Thermometer. 
8  A.M.  Noon.  5  P.M. 
March  l6th,       41 «        49 « 

irtb,        34  37  36® 

18th,        32  38  36 

On  the  night  of  the  16th  soow  oix  iochel  deep;  on  the  moantains  between 
this^and  Pottarllle,  three  or  foar  feet  deep — no  mails  for  seven  days. 

Snow,  rain  and  snow,  on  (be  17tb,  and  on  the  morniog  of  the  18tb,  the 
wind  N£.,  on  the  16tb,  17tb,  and  18th,  except  at  8  A.  M.  of  the  17th, 
when  it  was  £.     On  the  19tb  changeable  from  NW.  to  SW. 

32.  Bucks  Conntj  Academj,  Penn.,  40^*  17'  N.,  75^  7'  W.,  nearly.    (From  oar  rq;a1ar 

correspondent,  Prof.  L.  H.  Pabsohs.) 


Thermometer. 
7  A.M.  2  P.H.  9  P.M. 
March  16th,  44^     56o     43^ 

17th,  37       35       S3 

18th,  32^     34|     S3 


Barometer. 
7  A.M.  2  P.M.  9  P.M. 


Winds. 

7  A.M.    2  P.M.  9  P.M. 

NE.i    NE.J  NE-i 

NE.]    NE.2  NE.3 

NE.2i  NE.I  N5.1 

It  rained  on  the  night  of  the  16tb;  depth  of  snow,  5  inches  in  all;  ceased 
on  the  night  of  the  l7tb.     Snow  and  rain,  2.48  inch  water. 


S9.9S 

99-8S 

29.81 

1 

2 

e 

as. 87 

S9-81 

2978 

0 

0 

• 

3960 

29«5 

9  98  5 

0 

0 

0 

33.  Besding,  Penn.,  40^  18'  N.,  75°  5^  W.  (Obtenred  by  C.  P.  EoiiVAirv,  Esd., 
municated  by  Saxl.  RzTTx&y  Ef  ^) 

March  16th,  cloady,  with  NW.  wind  at  2,  P.  M.     Temp.  62^     nth. 
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raiD  at  7,  A.  M. ,  turning^  to  sdow  at  7i;  snow  continaed,  with  occasional  rain, 
till  the  moroiDgofthe  18th,  wind  strong  from  NE.  all  the  time;  in  the  even- 
Ing  it  changed  round  to  NW.,  and  was  NW.  and  W.  next  daj.  On  the 
17thy  the  thermometer  was  from  34^  to  33*^  all  day. 

34w  Pbikdelphia,  Penn.,  39^  67'  N., 71^  11'  W.    (By  Jajcib  P.  Espt,  MeteorologiBt  of 

Joint  Committee.) 

March  16th,  wind  very  gentle  N.,  and  clouds  from  SW.  1,  and  cloudy  at 
7,  A.  M.;  wind  got  round  to  NE.  1  before  2,  P.  M.,  clouds  still  coming  from 
SW.  2;  a  slight  sprinlde  of  rain  at  9,  P.  M. 

17lh.  On  the  morning  of  the  17th,  at  7,  it  began  to  rain,  mingled  with 
hail;  it  rained  much  during  the  morning,  and  snowed  much  in  the  afternoon, 
wind  and  clouds  from  NE.;  storm  increasing  in  Yiolence  all  day,  and  con- 
tinned  very  violent  all  night,  until  9,  A.  M.,  of  the  ISth,  when  it  began  to 
abate,  and  at  1,  P.  M.,  it  had  nearly  ceased  snowing;  wind  still  very  strong 
N.  £.  A  little  snow  in  the  afternoon,  and  by  6,  P.  M.,  the  wind  had  veered 
round  to  N.  by  E.,  and  gradually  died  away  in  the  night;  and  on  the 
morning  of  the  19th  it  was,  with  the  lower  clouds,  N.,  very  gentle,  and  the 
upper  clouds  from  the  west,  moving  quite  slow. 

The  barometer  was  stationary  on  the  16th,  at  29.91,  and  fell  on  the  17th, 
from  29.93,  at  7,  A.  M.,  to  29.78,  at  9,  P.  M.,  and  was  at  its  lowest,  29.68, 
on  the  next  morning.  The  thermometer  ranged  from  44°  to  55^  on  the 
16th;  from  37«  to  33<*  on  the  17th,  and  was  only  33»  at  2,  P.  M.  The  dew 
point  was  38<»,  or  17  degrees  below  the  temperature  of  the  air  on  the  l6th, 
at  2,  P.  M.;  and  at  2,  P*  M.  of  the  l7th,  it  was  almost  the  same  as  the 
temperature  of  the  air  itself,  or  33<>. 

Greendale,  Penn.,  (west  of  the  centre  of  the  state.)    (From  our  regular  corres- 
pondent, H.  B.  Wbioht,  Esii.) 
March    I6th,  calm,  clouds  from  N.,  small  rain  P.  M.,  cloudy  all  day. 
17th,  calm  till  11,  A.  M.;  snow  all  day  and  all  night  till  9,  A.  M.,  of  the 
l8th;  clearing  at  6,  P.  M.,  with  fog  in  the  night. 

Wind  NE.  on  the  17th;  calm  again  on  the  18lh;  warm  on  the  20th,  with 
high  waters.     Whole  quantity  of  water  deposited,  68.100. 

35.  Snow  Hill,  Md.,  (Eastern  Shore,  southern  part,)  38^  lO'  N.,75°  25'  W. 
On  the  morning  of  the  16th,  appearances  ot  rain;  at  4,  P.  M.,  raining, 
wind  nearly  calm,  NE.  On  the  17th,  at  8,  A.  M.,  rain — wind  ENE.  4; 
it  rained  all  day,  wind  NE.  5,  and  continued  to  blow  hard  all  night,  fre- 
quently raining  hard.  Towards  day  on  the  18th,  it  became  moderate,  and  at 
11,  A.  M.,  wind  was  N.  4,  still  cloudy  and  dark;  at  5^,  wind  N.  4,  rain, 
mixed  with  snow.  On  the  l9th,  in  the  morning,  the  wind  was  west,  and 
moderate;  at  4,  P.  M.,  it  was  northerly  and  clear. 

36.  Log  Book  of  ship  Algonquin,  near  Delaware  Capes. 

March  16th,  noon,  civil  reckoning, — Light  airs  from  WSW.,  and  clear; 
at  1,P.  M.,  calm;  at  6,  P.  M.,  light  airs  from  E.;  sounded  in  50  fathoms 
water;  midnight,  strong  breezes  from  E.  by  N.,  and  hazy;  at  4,  A.  M., 
strong  breezes  and  rain;  35  fathoms  water;  at  5  took  in  top  gallant  sail; 
double  reefed  the  mizen  top  sail;  at  7  double  reefed  the  fore  and  mizen 
top  sail,  took  in  the  jib;  at  8,  strong  gales,  and  thick  rainy  weather;  18  fa- 
thoms water;  wore  ship's  head  to  SE.,[to  avoid  coming  on  shore:]  at  1 1,  A. 
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M^  gale  £N£.,  iDcreasiDg;  moderately  strong,  and  a  high  sea;  raioiog  very 
heavy;  sounded  23  fathoms  water;  continuing  with  strong  gales  N£«  by  E.; 
heavy  squalls  and  torrents  of  rain;  bearing  a  heavy  press  of  canvass  to  get 
offshore;  at  4,  P.  M.,  took  in  main  sail;  23  fathoms  water;  at  6,  P.  M., 
30  fathoms  water;  took  in  fore  topsail;  at  \0  minutes  past  69  fell  start  calm; 
left  a  very  heavy  sea;  midnight  calmi  cleared  off;  very  heavy  swell;  at  2, 
A.  M.  of  18th,  light  air  from  south,  set  the  fore  sail  and  fore  top  sail;  shut 
in  thick;  at  4,  A.  M.,  light  airs  and  thick  weather;  at  5,  A.  Al.,  set  single 
reefed  top  sails,  jib,  and  spanker  main  sail,  wind  still  south;  at  8,  set  the 
top  gallant  sails;  thick  weather;  noon,  moderate  breezes,  wind  baffling. 

Batavia,  N.  Y.,  (ncarNW.  Corner  of  the  sUte.)  42**  58'N.,76°20'  W.,  nearly. 
(From  W.  H.  Wkbbteb,  Eaa) 
Wind  on  the  16th,  17th  and  I8th  of  March,  6ne  acicular  crystals  of  enow 
falling  all  day  of  the  16th,  but  now  lying  on  the  ground.     Sun  seen  through 
the  clouds  all  day  on  the  17th. 

37.  CatBkill,  N.  Y.,  42«  10'  N.,  73°  52'  W.    (From  the  Postmaster.) 
Between  the  16th  and  19th  of  March,  about  S  inches  of  snow  fell;  wind 
southerly  at  first,  soon  veering  about  SE.,  N.  and  NW.;  a  heavy  gale  on 
the  18th  and  I9lh,  wind  northerly. 

38.  Pottsdam,  N.  Y.,  44°  38^  N.,  74°  59^  W.  (From  Davib  S.  Ssbubv,  communicated 
by  H.  Ai.LaH,  Esa.*  P.  M.) 
March  16th,  wind  all  day  N.,  with  a  little  snow  in  the  morning.  On  the 
17th,  cloudy  in  the  morning,  clear  in  the  afternoon;  wind  all  day  NE.,  light. 
On  the  I9th,  clear  in  the  morning,  a  little  rain  in  the  afternoon;  wind  NE. 
in  the  forenoon,  and  SW.  in  the  aheruoon,  very  light. 

39.  Montreal,  Canada,  45°  31'  N.  73^'  35'  W. 

From  the  Journal  of  James  McCord,  Esq.  it  appears  that  it  neither  rain- 
ed nor  snowed  here  during  l6th,  17th,  18th,  19th  or  20th  of  March,  and 
the  wind  blew  steadily,  but  not  violently,  from  the  North,  on  the  l6th,  17th, 
18th  and  19th,  and  on  the  £Oth  shifted  to  the  N.  W. 

The  Barometer  stood  as  follows: 

16th^  morning,  30.040        evening  30.124 

17th         *<  S0.250  *♦         30.200 

18lh        «  30.088  "        29.890 

I9lh        «'  29.678  *♦        29.464 

20lh         '*  29.724  «         29.750 

The  mean  of  the  maximum  and  minimum  of  the  thermometer,  during 
those  days  was  31°  and  8°. 

The  mornings  were  generally  clear  and  fine,  growing  cloudy  towards  the 
evening.    The  strength  of  the  wind  may  be  called  a/rc«/i  bretze. 

40.  UBivcraty  of  Vermont,  BurUngton,  44<»  30'  N.,  73°  12'  W.    (From  Prof.  Gso.  W. 

Bluesict.) 
There  was  no  storm  here  of  any  kind  during  the  days  in  question.     The 
whole  month  of  March,  previous  to  that  time,  was  remarkable  here  for  its 
mild  and  quiet  character.-   East  winds  are  almost  never  known  here. 
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Though  I  made  do  record  of  the  wind  on  the  days  mentioDed  in  the  circa- 
lar,  I  am  confident  that  the  set  of  the  air  (quite  slight)  was  from  the  south, 
and  the  weather  pleasant. 

41.  Chtrlestown  N.  H.  43*  14'  N.  72<»  25'  W.     De.  8.  Webbir. 

March  16th,  wind  N,  E.  cloudy,  broke  away  partially  for  a  little  while 
about  noon  shewing  many  broad  streaks  of  cirro-strati — in  the  afternoon, 
sky  again  overcast  lookine  like  rain,  Therm.  34^^. 

17th,  wind  N.  E.,  cloudy  through  the  day— <it  noon  wind  became  E.  but 
changed  again  to  N.  E.,  Therm.  36^. 

18th,  wind  N.  £.  fresh  and  raw,  about  11  A.  M.  began  to  snow  which 
continued  moderately  through  the  day.  Therm.  29"^. 

42.  Jafrey,  N.  H.,  S.  W.  corner  of  the  State,  42°  45'  N.  7^  5'  W. 
L.  Howe,  Esq.  informs  us  that  there  was  no  storm  there— only  one  inch 
of  snow  on  the  18th,  at  noon,  fair  on  the   19th.     On  the  16th  and  17th, 
wind  not  recollected. 

43.  Wesleyan  Univcreity,  Middletown,  Con.,  41®  34' N.,  72®  39^  W.     (From  our  re- 

gular correspondent^  Prof.  Aug.  W.  Smith.) 
On  the  morning  of  the  I6th,  at  7j[,  A.  M.«  the  wind  was  noted  NW., 
the  rest  ot  the  day  N.,  quite  gentle.  On  the  17th,  wind  N.  at  7i,  A.  M.; 
and  clouds  N£.;  at  12,  meredian,  and  5i,  P.  M.,  wind  £.,  and  gentle  all 
day;  cloudy,  with  slight  rain  at  2,  P.  M.  On  the  1 8th,  snow  about  two 
inches  deep  all  the  morning;  time  of  beginning  not  mentioned;  wind  NE. 
all  day,  and  strong.  19tb,  wind  NE.,  A.  M.,  strong,  and  NW.,  P.  M., 
gentle.  Barometer  rose  from  29.81  on  the  morning  of  the  16th,  to  So.  1 1, 
at  5i,'P.  M.,  of  the  17th;  fell  again  till  si,  P.  M.,  of  the  19tb,  when  it 
was  39.70. 

44.  Newport,  R.  I.,  41^  28'  N.»  71®  21'  W.    (From  our  regular  correspondent*  R.  J. 

Tatloe,  Etd.) 
March  16th,  wind  from  NW.  in  the  morning,  and  SW.  P.  M.     17th  and 
18th,  and  morning  of  19th,  NE.;  then  NW:  at  2,  P.  M.,  and  SW.  at  9, 
P.  M. — heavy  on  the  \7th. 

7  A.M. 

March  16th,  Barometer      liiii 

I7th,  •«  29:^0 

18tb,  «•  t^ 

'  Snow. 

Snow  from  6  to  12  inches  on  the  18th. 

45.  Brown  nni?erBity,  Providence,  R.  I,  41°  SC  N.,71°  25'  W.    (From  our  regular 

correspondent,  Prof.  Alexis  Caswzll.) 

Barometer.  Thermometer. 

a.R.  IP.  M.        10  P.  M.  S.  R.      1  P.M.    10  P.M. 

March   17th,  29.90         29.96         29.91  35^         38''         34** 

18th,  —.74         —.70         —.60  31  32  28 

19th,  —.74         —.45         —.41  28  58  34 


tP.  M. 

9  P.M. 

S9-72 

S9-80 

U 

29  87 

0 

0 

S9  51 

0 
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Franklin  Imtitute. 


Winds. 

Weather. 

S.  R. 

1  P.  M.     10  P.  M. 

8.R. 

1P.M. 

10  P.M. 

March  17th,    NE. 

KE.        NE. 

var. 

cloudy. 

cloudy. 

18th       ** 

4(                          U 

snow. 

snow. 

snow. 

19th,      •* 

easterly,  easterly. 

cloady. 

cloady. 

clear. 

The  15th  was  mfid  and  pleasant — 16th  do.  and  wind  came  to  NE.  A.M.; 
on  l7tb  wind  NE.  brisk  and  raw,  increasing  towards  night  and  cloady. 
Wind  heavy  dofing  the  night. 

On  the  18th  snow  began  to  fall  about  6  A.  M.,  wind  heavy  NE.,  anaw 
continued  till  after  10  P.  M.  but  .ceased  before  morning.  The  wind  was  so 
violent  during  the  storm,  that  the  snow  was  considerably  drifted;  quantity 
half  an  inch  water. 

46.  Dedbam,  Mass.*  42<>  15'  K.,  71^  IV  W.    (JoQrnal  of  Mr.  Talbot,  eommunictted 
by  Elisha  ToATsmy  Esa.) 
16th,  fair,  moderate  NE.  wind. 
17tb,  cloudy,  strong  NE.  wind. 

18th,  cloudy,  very  strong  NE.  wind,  with  2i  inches  snow. 
19th,  cloudy,  moderate  NW.  wind. 


47.  New  Bedford^  Man.,  41<' 
Ther. 
March  16th,  sunrise,  S7° 
2  P.  M.  49 
9  P.M.  41 
17th,  sunrise,  37 
2  P.  M.  40 
9  P.  M.  35 
18th,  sunrise,  34 
2  P.  M.  33 
9  P.M.  33 
I9tb,  sunrise,  32 
2  P.  M.  36 
9  P.  M.  32 


Sry  N.,  70<'  56'  W.     (From  Richaed  Williami,  E»a.) 

Weather, 
clear, 
clear, 
cloudy. 


Bar. 
30  00 
30.09 
30.18 
30.23 
30.29 
30.26 
30.11 
2999 
29.91 
29.78 
29.71 


Wind. 
NW.  light. 
NE.    mod. 

fresh. 


4( 

« 
u 

''      fresh 

NNE.     *' 
N.    mod. 


high. 


29.74  westerly,  light. 


beginning  to  snow, 
snowing  lightly, 
cloudy,  water  fallen  .60. 
light  snow. 

clouds  broken,  P.  M. 
clear.  [clear. 


Nortbboro,  Mast.,  42^  16'  N.,  71^'  48'  W.,  nearly.  (From  Joupa  A&uv,  Esq.) 
March  16th.  This  was  a  mild,  pleasant  day,  wind  SW.$  some  time 
during  the  night  the  wind  shifted  into  the  NE.5  and  the  17th  was  raw, 
cold,  and  cloudy — wind  pretty  strong  from  NE.  Early  on  the  18th,  the 
snow  6egan  to  fall,  and  the  wind  to  rise;  and  through  the  day  the  storm  con- 
tinued without  intermission,  though  its  violence  abated  somewhat  in  thelat* 
ter  part  of  the  afternoon.  The  i^now  was  quite  moist,  yet  so  great  was  the 
violence  of  the  wind,  that  it  drifted  a  good  deal,  probably  about  six  inches 
in  depth. 

Williams  CoQcge,  Mass.,  (NW.  comer  of  the  sUte,)  Af^  30^  JH.J3P  12"  W. 
President  Albert  Hopkins  states  that  from  the  16th  to  the  afternoon  of 
the  I7th,  the  wind  was  NW.,  and  then  changed  to  NE.;  that  it  commenced 
soowing  soon  after  breakfast  on  the  morning  of  the  18th.,  wind  N.,  or  per* 
haps  a  little  £.  of  N.  On  the  19tk,  it  was  from  N.  to  NW.,  and  clear. 
The  thermometer  varied  only  from  30.5"^  to  39""  till  the  19th,  when  it  rcie 
to  43%  wind  very  light. 
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48.  Concord,  N.  H.,  43«  12'  N;  7^  29^  W.    Ff  om  Jobn  Fabmbb,  Ega. 
The  storm  was  hardly  felt  here.    The  weather  was  cloudy  all  day,  on  the 
17th  of  March  with  the  wind  £.  and  N.  E.     On  the  18th  a  light  snow  coni'- 
Rienced  at  noon,  and  continued  through  the  afternoon,  enough  to  cover  the 
ground. 

The  wind  was  brisk  part  of  the  day,  from  the  N.  £.  The  highest  point 
of  temperature  during  the  day  was  33^  and  the  lowest  28^ 

On  the  19th  at  9  A.  M.,  all  appearances  of  a  storm  had  ceased,  wind  N. 
W.  as  it  had  been  on  the  16th. 
The  Thermometer  stood  as  follows:— 

6  A.  M.  Highest  9  P.  M. 

16th  33°  54<>  4S'» 

irth  36°  43°  35° 

18th  33°  33°  28° 

19lh  28°  50°  38° 

49.  Bethlehem,  N,  H.  44«  20'  N.  71*  35'  W. 

William  Kenney,  Esq.  informs  us  that  there  was  no  storm  here,  the  weath- 
er was  mild  and  pleasant  till  the  afternoon  of  the  18th,  when  there  was 
a  very  little  snow — the  wind  was  very  little,  westwardly. 

50.  Portland,  Maine,  43^  39'  N.  70°  20'  W.    From  the  Diary  of  Lkmuel  Moout,  Esa. 

March  16th  from  morning  to  noon,  light  N.  E.  airs  and  clear  weather. 
P.  M.  clear,  calm,  warm  and  pleasant.  Thermometer  at  sunrise,  34° 
noon  46°,  8  P.  M.  40°. 

17th,  from  sunrise  to  noon,  clear  weather,  with  light  N«  E.  airs.  P.  M. 
cloudy  with  light  S.  E.  airs,  inclining  to  calm. 

Therm.  30°  38°  32°. 

18th,  forenoon  brisk  wind,  varying  from  E.  N.  E.  to  N.  E.,  with  thick 
cloudy  weather,  particularly  so  in  the  south  quarter.  At  half  past  one, 
commenced  a  moderate  N.  E.  snow  storm,  wind  not  more  than  a  brisk 
gale.  Snow  fell  very  moderately  and  ceased  the  first  part  of  the  evening, 
snow  li  inches  deep. 

Therm.  30°  30°  26° 

19th,  forenoon  moderate  N.  E.  winds  and  cloudy.     P.  M.  light  winds 
from  £,  round  to  S.    Evening  clear,  calm  and  pleasant. 
Therm.  28°  45°  38° 

The  foregoing  furnishes  a  summary  ot  the  information  received  concern- 
ing the  storm,  both  from  oar  regular  correspondents,  and  in  answer  to  the 
circular  issaed  by  the  joint  committee. 

The  following  facts,  chiefly  collected  from  the  newspapers  of  the  day, 
will  be  found  highly  interesting  in  connexion  with  those  already  given. 

From  the  American  Sentinel,  March  23. 

Arrived  at  Philadelphia,  March  23d,  packet  ship  Algonquin,  having 
been  U  days  to  the  north  of  Cape  Hatteras.  On  the  17th,  at  8,  A.  M., 
Cape  Heolopen  bearing  NW.,  distant  15  miles,  took  a  heavy  gale  E.  by 
N.;  hauled  off.  On  Sunday,  the  18th,  latitude  37°  50',  spoke  brig  Yenu?, 
for  New  York,  who  had  lost  two  men  and  jib  boom  by  gale  on  day  pre- 
vious. 

15« 
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From  the  BtUimorc  ALincrican  of  the  20th. 

OQ  the  17th  and  I8lh,  was  deeper  to  the  west  than  at 
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ical  skill  displajea  in  me  aui-^ —  iss 

ich  have  been  the  subject  of  patents,  and  on  this 
As  a  surgical  instrument,  it  does  not  possess  anj 
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Doveltj.  The  end  of  the  spring  which  sustains  the  pad,  is  made  square, 
and  passes  through  a  square  hole  in  a  piece  of  brass  which  forms  a  part  of 
the  adjustment  of  the  pad,  which  can  be  slipped  off,  and  reversed,  and  thus 
adapted  to  either  groin.  This,  it  is  true,  is  of  no  great  consequence,  as 
the  disease  itself  is  not  of  a  shifting  character,  and  trusses  are  not  left  as 
heir  looms;  there,  however^  is  Nothing  ebjectionable  in  this  part.  The  said 
piece  of  brass  carries  a  ratchet  adjustment  to  alter  the  slope  of  the  pad, 
as  in  many  others.  The  back  plate  of  the  pad  is  of  metal,  in  the  centre 
of  which  there  is  a  hole  through  which  the  stuffing  of  the  pad  may  be  reg- 
ulated; a  metal  lid,  or  button,  covers  this  hole.  The  pad  swivels  to  the  ne- 
cessary distance  so  that  it  can  receive  an  inclination  to  the  right,  or  left, 
and  be  fastened  by  a  screw.  There  are  six  claims  made  to  individual  parts, 
some  of  them  of  doubtful  originality. 


346.  For  a  Machine  for  Shaving  Shingles;  Aaron  H.  Akin,  Sparta, 
Crawford  County,  Pennsylvania,  November  4. 

The  shingle  to  t>e  shaved  is  placed  upon  a  bench  by  an  attendant,  and  a 
knife,  fixed  in  a  sliding  frame,  is  drawn  over  it  by  the  action  of  a  crank 
and  pitman;  there  are  contrivances  operating  as  a  stop  to  the  shingle  as  the 
knife  passes  over  ir,  and  for  relieving  it  at  the  proper  time.  The  claim 
is  in  general  terms,  and  the  construction  and  operation  of  the  machine  are 
not  very  clearly  described,  although  they  might  be  made  out  by  some  spe- 
cial study. 

347.  For  an  improved  mode  of  constructing  the  Gauges  in  Ma- 
chines Jor  sawing  Shingles;  Akanah  Leonard,  Canton^  Oxford  county, 
Maine,  November  4. 

The  gauges  referred  to  are  those  for  cutting  the  block  to  be  sawed,  and 
the  claim  made  to  them  in  their  improved  form  is  to  ^nhe  mode  of  chang- 
ing the  attachment  between  the  gauges  and  the  sliding  block  at  a  greater 
or  less  distance  from  the  centre  of  the  latter,  and  the  method  of  attaching 
th^m  as  described;''  the  particular  arrangement  for  doing  which  would  re- 
quire the  drawing  for  its  explanation. 


348.  For  an  improvement  in  Stoves;  Henry  H.  Roath,  Norwich, 
Connecticut,  November  4. 

There  is  some  peculiarity  in  this  stove,  which  is  one  of  the  vertical  cyl- 
inder  kind,  and  intended  for  heating  only;  the  peculiarity  consists  in  the 
manner  of  arranging  certain  tubes  and  chambers  for  the  passage  of  heated 
air,  and  certain  openings  for  its  escape.  The  claims  made  are  confined 
to  these  particular  matters  of  construction,  which  do  not  appear  to  demand 
any  special  notice. 

349.  For  an  improved  Cooking  and  fVarming  Stove;  John  Morris, 
Derby,  New  Haven  county,  Connecticut,  November  4. 

This  is  an  open  stove,  or  rather  a  combination  of  open  stoves,  intended 
for  warming  parlors,  or  to  be  used  for  cooking.  The  front  of  the  grate  is 
in  the  form  of  a  segment  of  a  circle,  about  three  feet  long,  and  divided 
into  three  compartments,  appearing  like  three  open  grates  placed  side  by 
side.  These  project  out  from  the  fire  place,  and  are  covered  by  a  fiat 
plate  extending  over  the  whole  of  them.    In  this  plate  there  are  three 
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openings  Tor  cooking  utenftils,  and  others  for  feeding  the  tire.  The  three 
compartments  are  to  be  used  conjointly,  or  separately,  and  the  draft  from 
them  all  unites  io  one  common  floe,  or  discharge  pipe,  valves  being  employed 
to  govern  their  action.  Above,  and  behind,  the  fire  places,  there  is  an  oven 
surrounded  by  flues,  through  which  the  heated  air  may  be  made  to  pass  back 
and  forth  before  it  reaches  the  chimney.  Certain  modifications  of  its  re- 
spective parts  are  described,  and  a  claim  made  to  the  manner  of  combining 
them,  as  set  forth. 

350.  For  a  Machine  for  Moulding  and  Pressing  Brick;  Henry 
Waterman,  Bath,  Lincoln  county,  Maine,  November  4. 

In  this  machine  the  claj  is  to  be  put  into  a  mixing  tub,  or  pug  mill,  in 
'which  it  is  acted  upon  by  knives  so  beviled  as  to  act  as  conveyors  to  force 
it  downwards,  and  to  cause  it  to  pass  through  two  openings  on  opposite 
sides  of  the  tub,  into  two  chambers,  or  boxes,  the  bottoms  of  which  are 
formed  of  open  divisions  corresponding  with  brick  moulds  which  are  to  be 
passed  in  below  the  chamber.  A  piston,  forming  the  top  of  the  chamber, 
is  depresse'd  by  suitable  machinery  to  force  the  clay  into  the  moulds.  The 
particular  arrangement  for  moving  the  respective  parts  we  shall  not  attempt 
to  describe,  but  they  of  necessity  form  the  subject  matter  of  the  claims,  as 
the  general  construction  is  without  novelty. 

Claim.  '^The  invention  claimed  by  me,  and  which  I  desire  tq  secure  by 
Letters  Patent,  consists  in,  firsts  the  method  of  moving  the  piston  by 
means  of  the  cams  and  frames  as  before  described.  Secondj  the  method 
of  moving  the  carriage  by  the  arrangement  of  the  arms  attached  to,  and 
moved  by  one  of  the  cams,  as  described.  Thirds  the  construction  of  the 
conveyors  for  conveying  the  clay  from  the  mixing  tub,  through  the  aper- 
tures at  the  bottom  thereof,  into  the  chambers,  in  combination  with  the  oth- 
er parts  of  the  machine,  as  described.  Fourth^  the  second  method  of  mov- 
ing the  piston  by  the  crank,  or  hook.  Fifths  the  method  of  regulating  the 
pressure  of  the  piston  by  the  nuts  on  the  ends  of  the  vertical  rods." 


35 U  For  an  improvement  in  Stoves^  Grates^  Boilers  and  Ovens*, 
Caleb  Stade,  city  of  Ti-oy,  New  York,  November  IL 

The  following  claim  if  not  distinguished  by  depth,  is  certainly  not  defi- 
cient in  length.  As  we  have  observed  on  more  than  one  occasion,  but  lit- 
tle of  actual  novelty  is  to  be  looked  for  in  stoves.  Perhaps  when  some 
new  kind  of  fuel  is  pressed  into  the  service,  which  shall  differ  as  much 
from  the  kinds  now  in  use,  as  does  anthracite  from  bituminous  coal,  and 
from  wood,  we  may  actually  see  stoves  differing  in  species  from  those  now 
employed,  but  until  then  it  will  be  best  to  expect  varieties  only,  artificially 
produced  by  the  crossing  of  breeds.  But  to  the  claim.  *'What  I  claim,  Is 
the  manner  of  constructing  the  air  chamber  between  the  flanch  which  sup- 
ports the  grate  and  furnace,  and  the  external  plates  of  the  stove,  in  combi« 
nation  with  the  air  chamber  next  above  it,  in  the  manner,  and  for  the  pur- 
poses described.  The  manner  of  constructing  the  platforms,  and  of  attach- 
ing them  to  the  stoves,  and  supporting  them  in  that  combination,  and  de- 
taching them  from  it,  in  combination  also  with  the  air  chamber,  in  the  man- 
ner and  for  the  purposes  described.  The  manner  of  constructing  the  boi- 
lers, with  the  manner  of  applying  the  hot  air  from  the  air  chamber  to,  and 
in  heating  both,  in  combination  with  each  other,  and  with  the  stove  of  the 
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above  description.    And  also  the  double  oven  in  combination  with  the 
same  stove,  and  for  the  uses  and  purposes  described." 

Some  of  the  things  above  claimed  we  could  readily  describe,  but  we  do 
not  wish  to  give  the  requisite  time  and  space.  Some  of  the  others  it  might 
puzzle  us  to  pourtray  in  words,  and  if  described  it  might  also  puzzle  our  rea- 
ders to  discover  their  importance;  we  therefore  forbear;  a  thing  we  are  the 
more  wilting  to  do  as  fashion,  which  in  every  thing  bears  sovereign  sway,  has 
its  capriciousness  fully  exemplified  in  stoves;  the  ornaments  of  ladies  heads 
are  scarcely  more  changeable.  We  have  every  winter  neplua  u//ra stoves^and 
the  next  winter  we  go  far  beyond  them. 


352.  For  a  Machine  for  Cutting  and  Dressing  Granite  and  other 
Stone;  Wm.  C.  Poland^  and  Earl  Blossom,  Portland,  Cumberland  coun- 
ty, Maine,  November  11. 

This  machine,  we  are  told,  consists  essentially  of  four  parts,  ^'Ist.  a 
gang  or  set,  or  sets,  of  drills,  to  aid  in  reducing  the  face  of  the  stone  to  an 
even  surface.  2nd.  A  set,  for  breaking  the  pieces  left  between  the  holes 
made  by  the  drills.  3rd.  A  gang  of  cutters  to  do  the  work  usually  done  by 
chisels.    4th.  A  gang  of  finishers.'' 

The  drills  operate  much  like  those  used  for  hand  drilling,  in  blasting 
rock,  but  their  shafts  are  to  be  lifted  by  cams,  and  they  are  to  be  gauged  so 
as  to  enter  the  stone  to  a  given  depth;  provision  is  made  to  cause  them  to 
turn  to  a  certain  distance  between  each  stroke.  Rows  of  holes  are  thus 
to  be  successively  made.  When  this  is  completed,  the  set  which  is  to  cut 
away  the  portion  between  the  holes,  is  made  to  operate  in  a  curved  direc- 
tion, something  like  a  cooper's  adze.  The  other  instruments  are  afterwards 
made  to  pass  over  the  surface  thus  prepared,  for  the  purpose  of  finishing. 
The  claims  are  to  *Uhe  combination  and  arrangement  of  the  drills,  set,  cut- 
ters, and  finishers,  in  the  manner  described.  The  form  of  the  set,  extend- 
ing quite  across  the  fac^  of  the  stone  to  be  dressed,  in  combination  with  the 
other  paits  of  the  machine.  The  method  of  vibrating  the  drills  aa  de- 
scribed.'' 

Since  the  publication  of  the  account  of  the  successful  operation  of  Hun- 
ter's patent  stone  planing  machine,  in  Scotland,  a  number  of  similar  ma- 
chines have  been  made  the  subject  of  patents  with  us,  but  hitherto  we  have 
not  received  any  anthentic  history  of  their  successful  operation.  The  rea- 
son, we  apprehend,  is  the  intrin^c  difficulty  of  causing  such  machines  to 
operate  well  upon  stone  of  the  texture  of  good  granite.  Such  stones 
have  been  actuallj  dressed  by  the  machines,  but  we  apprehend  that  the 
difficulty  of  keeping  the  cutters  in  order  has  been  found  to  be  very  formida- 
ble, and  that  it  will  so  continue. 

We  have,  in  more  than  one  instance,  been  assured  that  we  should  see  the 
machines  in  use  at  the  public  buildings  in  Washington,  but  are  still  in  wait- 
ing. We  are  using,  as  well  as  some  granite,  much  miserable  sand  stone,  which 
they  might  cut,  although  they  would  occasionally  meet  with  a  pebble  that 
might  require  more  humouring  than  would  comport  with  the  steady  pro- 
gress of  a  machine;  our  granite,  we  fear,  will  still  bid  them  defiance, 
in  which  case  the  walls  of  our  public  buildings  may  continue  to  be  built,  as 
they  have  heretofore  o(/iltering  stones. 
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853.  For  an  improvement  on  his  Machine  Jot  Cutting  Meat;  pa- 
tented February  25th,  1835.  John  Morris,  Derby,  Connecticut,  No- 
vember 11. 

Those  interested'  may  see  our  notice  of  the  original  machine  at  page  170, 
vol.  xvi.  The  improvements  claimed  are  ^^he  scraper,  as  specified.  The 
alteration  in  the  machine  whereby  the  cutting  is  performed  by  a  single  hori- 
zontal knife,  aided  by  the  scraper;  by  which  a  multiplicity  of  knives  are  dis- 
pensed with,  all  clogging  avoided,  and  the  machine  rendered  more  sim- 
ple, &c." 


354.  For  a  machine  for  Separating  Garlic  from  Grain;  Henry 
Staub,  Sheperdstown,  Jefferson  county,  Virginia,  November  11.  (See 
Specification.) 


355.  For  an  improvement  in  the  construction  of  Locks  for  Fire 
Arms',  Ethan  Allen,  Grafton,  Worcester  county,  Massachusetts^  No- 
vember 11. 

The  claims  made  are  to  the  trigger,  which  is  not  only  to  discharge,  but  also 
to  cock  the  piece  ready  for  a  new  charge.  To  the  dog  or  catch,  which  can 
be  thrown  out  of  action  when  not  wanted,  and  leave  the  tumbler  free  to 
the  action  of  the  main  spring;  the  tumbler  is  claimed  as  of  an  entirely  new 
construction.  The  particulars  of  these  novelties  are  shown  in  the  draw- 
ings, but  it  is  unnecessary  to  dwell  upon  them  here.  * 


356.  For  improvements  in  the  mode  of  constructing  Vessels  to  be 
used  as  Lije  Preservers;  John  Macintosh,  city  of  New  York,  Novem- 
ber 1 1 .     (See  Specification.) 


357.  For  improvements  in  the  mode  ot  constructing  Refrigerators; 
Robert  D.  Burns,  city  of  Baltimore,  November  ll. 

This  refrigerator  is,  we  are  told,  **with  the  exception  of  the  outer  case, 
constructed  entirely  of  metal;  zinc,  on  account  of  its  economy,  and  its 
adaptedness  to  the  purpose,  being  generally  employed.  The  metallic  in- 
terior is  divided  into  any  number  of  compartments  that  may  be  required, 
the  partitions  being  all  united  to  the  main  lining  of  the  exterior  box  or  case, 
by  riveting,  and  soldering,  so  that  the  whole  shall  form  one  continuous  re- 
ceptacle of  metal;  in  consequence  of  the  conducting  property  of  which,  the 
cooling  of  one  part  will  rapidly  influence  the  whole."  After  these  prelim- 
inary remarks,  the  specification  points  out  what  is  deemed  a  convenient 
mode  of  forming  the  divisions,  and  the  following  claim  is  made. 

'*What  I  claim  as  ray  invention  is  the  forming  the  whole  interior  of  my 
cooler  of  metal  the  continuity  of  which  is  unbroken,  or  rendered  perfect  by 
soldering,  in  the  manner  described,  so  that  the  cooling  influence  operating 
in  one  compartment,  may  be  readily  communicated  to  the  whole  by  the  con- 
ducting power  of  the  metal;  and  this  I  claim  in  conjunction  with  the  ar- 
rangement for  retaining  and  drawing  off  the  water  produced  by  the  melting 
of  the  ice,  as  set  forth. " 
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358.  For  improvements  in  the  machine  for  Cutting  Shingles^ 
Staves,  Heading;  and  other  articles;  Geoi^e  Park,  Peterboro^  Madiaoii 
county,  New  York,  November  11. 

A  machine  of  this  kind  is  too  cnrnplex  for  verbal  description.  The 
speciAcation  extends  throup:h  ten  pages,  and  the  claims  refer  principally  to 
methods  of  effecting  the  different  objects  in  view,  which,  though  sofficientlj 
novel  to*  be  claimed,  do  not  offer  any  thing  of  a  striking  character.  The 
claims  alone  would  not  convey  any  information. 

359.  For  a  Machine/or  Cutting  Staves/or  Barrels,  fyc;  Thomas 

Peck,  Lenox,  Madison  county,  N.  York,  November  20. 

The  remarks  made  on  the  foregoing  machine  apply  with  equal  force  to 
this. 


360.  For  an  improved  Combination  Cooking  Stove;  Jordan  L.  Mott, 
city  of  New  York,  November  11. 

We  shall  probably  obtain  cuts  of  this  stove,  and  publish  the  entire  spe- 
cification. The  points  claimed  are  a  rotary  top  plate,  which  is  double, 
forming  an  air  chamber  between  the  two;  the  perforations  for  cooking  uten- 
sils being  surrounded  by  connecting  rims.  There  is  a  chamber  for  heated 
air,  peculiarly  constructed,  and  claimed,  in  combination  with  the  above 
named  double  plate;  and  also  in  combination  with  a  circular  oven  atrave 
the  rotary  plate,  which  oven,  when  not  used  for  baking,  encloses  the  boi- 
lers, and'  economizes  the  heat.  There  is  an  oven  behind  the  tire,  and  a 
claim  made  to  the  dispensing  with  the  bottom  plate,  in  this  and  similar 
ovens,  so  as  to  admit  the  heated  air  directly  into  the  oven  itself. 


361.  For  an  improved  Cooking  Stove;  James  N.  Olney,  city  of 
New  York,  November  20.     (For  Specification,  see  vol.  xx,  p.  407.) 


362.  For  a  machine  for  Printing  on  both  sides  of  a  continuous 
sheet  of  Paper;  Thomas  French,  Ithaca,  Tompkins  county,  N.  York, 
November  20. 

The  machinery  described  in  the  specification  of  this  patent  is  intended 
for  printing  on  both  sides  uf  a  continuous  sheet  of  paper,  as  it  comes  from 
the  couching  cylinders  of  the  paper  mill.  Stereotype  plates  are  to  be  af- 
fixed upon  the  faces  of  c^^linders,  or  rather  of  polygons,  the  paper  passing 
from  one  such  revolving  polygon  to  another,  being  conducted  and  confined 
by  tapes,  whilst  it  is  passing  and  receiving  the  impression.  After  be- 
ing printed  it  is  to  pass  to  the  drying  cylinder,  and  thence  to  a  cutting  ap- 
paratus, or  to  a  roller  upon  which  it  is  to  be  wound.  The  manner  of  ink- 
ing the  plates,  of  giving  the  impression,  of  making  register,  &c.,  &c.,  we 
shall   leave  to  be  imagined,  as  the  tale  would  be  too  long  to  be  told  here. 

When  an  establishment  is  made,  and  carried  into  successful  operation,  we 
shall  be  most  happy  to  collect  and  display  all  the  details;  should  we  live,  how- 
ever, we  hope  to  accomplish  much  other  work  before  being  called  to  this,  as 
we  are  apprehensive  that  the  consummation  will  not  be  an  early  one. 
There  is  no  novelty  whatever  in  the  idea  of  such  an  establishment;  we  have 
often  conversed  respecting  it  with  an  intelligent  and  enterprising  paper 
maker,  who  made  some  attempts  of  the  kind  many  years  since,  but  relin- 
quished the  plan,  not  as  Impracticable,  but  as  altogether  ineligible.    The 
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paper  mill  and  the  printing  office  miiBt  be  together;  the  wiNrks  printed  mnat 
be  such  only  as  are  wanted  in  Test  numbers,  and  the  rapidity  of  the  print- 
ing niust  be  governed  entirely  by  that  of  the  forming  the  sheet  of  paper. 
These  are  some  of  the  objections  which  present  themselves^  and  many  oth- 
ers might  be  brought  forward  were  it  necessary. 

The  claim  made  is  to  ^'the  combination  and  arrangement  of  the  differ- 
ent parts  of  the  before  described  machine  for  priming  both  sides  of  a  con- 
tinuous sheet  of  paper  at  one  operation;  whether  effected  in  the  manner 
set  forth,  or  in  any  other  substantially  the  same  in  principle." 

This  claim  confines  the  patentee  to  an  arrangement  substantially  the 
same  with  that  described,  in  all  its  parts,  but  the  specification  does  not  point 
distinctly  to  any  thing  possessini;  this  character.  The  thing  in  itself,  as  we 
have  before  remarked,  is  not  new,  and  if  any  one  wishes  to  apply  a  double 
cylinder  press,  for  printing  upon  both  sides  of  a  sheet  of  paper,  as  it  comes 
from  the  mill,  there  is  no  power  any  where  to  prevent  him.  The  right,  how- 
ever, is  scarcely  likely  to  be  legally  contested. 

363.  For  improvements  in  the  Brick  Prese;  Henry  Waterman, 
Bath,  Lincoln  county,  Maine,  November  20. 

Thdbe  familiar  with  the  modern  devices  in  the  brick  press  may  form  some 
idea  of  that  above  named,  from  the  claim,  which  is  as  follows: 

**The  invention  claimed  by  me  consists  in  attaching  the  follower  to  the 
piston  by  loose  rods  (with  heads,)  which  slide  upwards  through  apertures 
in  the  pi»tons  whilst  the  latter  is  in  the  act  of  pressing  the  brick  on  the  top; 
and  wlien  said  piston  is  again  raised,  the  top  of  said  piston  coming  into  con- 
tact with  the  heads  on  the  ends  of  said  rods,  and  raising  the  follower  sus- 
pended thereto,  with  the  brick,  which  it  thus  discharges  from  the  moulf{, 
at  the  same  time  said  follower  or  discharger  sliding  loosely  over  the  hanging 
arms  by  which  the  follower  is  suspended  from  the  cross  head  for  pressing 
the  brick  on  the  under  side,  in  combination  with  the  before  described  mode 
of  pressing  the  upper  and  lower  sides  of  the  brick  simultaneously,,  as  set 
forth." 


364.  For  an  improved  Choking  Slave;  Daniel  Hastings,  and  Solo- 
mon Sykes,  Deerfield,  Franklin  county,  Kentucky,  November  23. 

The  peculiarity  in  this  stove  consists  in  the  manner  of  constructing  those 
boiler  holes  which  are  immediately  over  the  fire.  These  holes  are 
surrounded  by  collars  which  rise  up  and  receive  the  boilers*  and  within 
them  there  are  loose  cylinders  with  rims  resting  on  the  tops  of  the  collars, 
and  capable  of  t>eing  turned  round,  so  that  openinjcs  made  in  their  sides 
and  bottoms  may  coincide  with  openings  which  admit  the  draft  from  the 
fire  to  pass  around  boilers  contained  within  them,  or  refuse  a  passage 
to  such  draft.  The  claim  is  to  *'the  cylinders,  both  outer  and  inner,  made 
and  constructed  as  described,  and  placed  and  used  in  manner  aforesaid.** 


365.  For  an  improvement  in  tlie  mode  of  Jipplying  the  Driving 
Wheels  of  Locomotive  Engines;  Andrew  M.  Eastwick,  city  of  Phil- 
adelphia, November  20. 

^'iii  my  locomotive  engine  I  use  eight  wheels,  two  pairs  of  driving,  and 
two  pairs  of  guide  wheels;  the  latter  not  differing  at  all  in  the  manner  of 
arrangement  or  operation  from  surh  as  have  been  heretofore  employed. 
Mv  improvement  consisting  entirely  in  the  mode  in  which  I  construct  aa 
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independent  frftme,  or  truck,  to  receive  the  axles  of  the  four  driving  wheeU 
and  in  which  I  connect  the  same  with  the  main  frame  of  the  locomotive.'^ 

The  independent  frame  which  carries  the  four  driving  wheels,  has  a  pro* 
jecting  piece,  or  gudgeon,  on  the  centre  of  eadi  of  its  sides,  which  ex- 
tends outy  and  enters  slots  in  pedestals  on  either  side  of  the  main  frame. 
The  springs  above  the  frame  act  upon  sliding  boxes  in  these  pedestals  through 
the  intervention  of  bolts,  in  the  ordinary  way.  The  independent  truck 
has,  consequently,  a  vibratory  motion  lengthwise  on  the  gudgeons  of  the 
frame,  whilst  it  yields  laterally  by  the  action  of  the  springs. 

There  is  a  contrivance  described  for  throwing  a  larger  portion  of  the 
weight  of  the  engine  than  usual  upon  the  driving  wheels.  This  is  effected 
by  means  of  a  bolt  and  screw  nut,  acting  upon  the  engine  frame,  and  upon 
the  independent  truck  of  the  driving  wheels,  so  as  to  draw  them  together, 
and  perform  a  lifting  action  upon  the  guide  wheels. 

*«What  I  claim  as  my  invention  and  wish  to  secure  by  Letters  Patent, 
is  the  employment  of  four  driving  wheels  in  a  locomotive  engine,  in  such  a 
manner  that  these  wheels  shall  have  the  bearings  of  their  axles  in  an  inde- 
pendent frame  or  truck,  connected  with  the^main  frame  of  the  locomotive, 
substantially  in  the  way  herein  described.  I  also  claim  the  transferring  of 
any  portion  of  the  weight  usually  borne  by  the  guide  wheels,  on  to  the 
driving  wheels,  upon  the  principle  by  me  set  forth." 


366.  For  an  improvement  in  the  Horse  Rake;  David  Dewey,  Pult- 
ney,  Rutland  county,  Vermont,  November  23. 

The  teeth  of  this  horse  rake  are  to  be  ^^of  iron  or  steel,  from  one  quarter 
to  one  half  an  inch  in  diameter,  and  are  three  feet  long.  They  are  bent 
at  right  angles  <^ne  foot  from  their  ends,  forming  a  perpendicular  of  one 
foot,  which  bears  upon  the  ground  when  the  rake  is  in  motion.  From  these 
angles  the  teeth  extend  two  feet  horizontally  forward  to  the  head  of  the 
rake,  to  which  they  are  confined  by  nuts  and  screws.  What  I  claim  as  my 
improvement  in  the  above  described  machine,  is  the  ironior  steel,  or  other 
elastic  rods,  or  teeth,  as  above  specified." 


367.  For  an  improvement  in  the  mode  of  constructing  Double 
Centered  Joints^  ButtSy  or  Hinges;  Egbert  Hedge,  Hartford,  Connec- 
ticut, November  23. 

These  hinges  resemble  card  table  hinges,  to  which  as  well  as  to  other 
purposes  it  is  intended  to  apply  them.  The  principal  object  of  the  patm- 
tee,  however,  is  to  use  them  as  rule  joints,  an  in  this  case  the  rule  uht^n 
closed  has  no  projecting  joint  at  its  end,  but  all  is  flubh  with  the  end  of 
the  rule.  As  ordinarily  made,  however,  with  two  joint  pins,  they  would 
not  open  and  close  with  truth,  and  to  insure  this  they  are  made  with  cogs, 
or  teeth,  on  the  connecting  piece  and  on  the  joint  part  of  each  of  the  brass 
straps,  which  for  this  purpose  are  finished  off  to  a  curve,  of  which  the  joint  pin 
is  the  centre.  The  claim  is  to  <Mhe  cogs  or  teeth  in  double  centered  joints, 
to  insure  the  accurate  and  equal  turning  upon  each  centre,  in  the  process  of 
opening  and  closing  the  joint,  and  to  keep  the  parts  of  the  joint  in  their  due 
positions  when  at  rest  either  closed  or  o|)ened.^' 

This  construction  is  ingenious  in  its  application  to  rules,  but  we  are  ap- 
prehensive that,  when  its  greater  complexity,  and  liability  to  be  out  of  order, 
are  taken  into  the  account,  it  will  be  found  to  be  more  curious  than  use- 
ful. 
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368.  For  an  improvement  in  the  Reaction  Water  Wheel;  Nelson 
Johnson,  Erwin  Centre,  Steuben  county,  New  York,  November  23. 

This,  so  called,  improvement,  is  at  least  an  addition  to  the  number  of  re- 
action water  wheels  on  record;  it  does  not,  however,  pretend  to  much  orig- 
inality, and  we  apprehend  (hat  its  deficiency  in  this  point  will  not  be  made 
up  by  a  superabundance  of  utility.  There  is  to  be  a  bulk  head  into  which 
the  water  is  to  be  admitted  at  top,  whence  it  is  to  pass  through  two  reac- 
tion water  wheels  on  opposite  sides  of  it,  the  bulk  head  being  perforated  to 
receive  them.  The  perforations  are  to  be  conical,  or  funnel  shaped,  and 
to  these  the  wheels  are  to  be  adapted.  The  invention  claimed  is  the  *^mak- 
ing  the  outer  and  inner  rims  of  the  reaction  wheels,  between  which  the 
buckets  are  placed,  in  the  shape  of  a  section  of  a  cone." 

369.  For  an  improved  mode  of  regulating  the  motion  of  the  Yarn 
Beam  in  the  Power  Loom;  Welcome  A.  Potter,  Cranston,  Providence 
county,  Rhode  Island,  November  23. 

Most  of  the  appurtenances  to  looms  are  of  a  nature  not  to  be  readily  de- 
scribed in  words,  although  they  may  not  appear  intricate  when  seen  by  those 
acquainted  with  such  matters.  The  claim  would  not  throw  any  light 
upon  the  construction  of  the  apparatus  which  is  the  subject  of  the  above 
named  patent,  and  it  is,  therefore,  omitted. 

370.  For  an  improvement  in  the  Plough;  Bancroft  Woodcock,  Mount 
Pleasant,  Westmoreland  county,  Pennsylvania.  First  patented  June 
14th  1837.    Patent  surrendered  and  reissued  November  23. 

What  I  claim  in  reference  to  the  share  is  the  making  it  with  plain  sur- 
faces instead  of  curved  ones,  continuing  those  surfaces  with  a  shoulder  on 
each  side,  so  as  to  leave  the  metal  throughout  so  thin  that  when  it  wears  off  by 
use,  the  share  will  still  present  a  thin  edge  to  the  ground.  I  claim  also 
the  reversing  cutter  received  into  a  recess  on  the  land  side,  and  capable  of 
having  either  of  its  edges  presented  forward  so  as  to  form  the  cutting  edge 
of  the  plough,  and  secured  in  its  place,  on  the  land  side  by  a  wedge,  or 
wedges,  or  in  any  other  manner  which  may  be  preferred.  I  likewise  claim 
the  mode  of  forming  the  renewable  point,  as  set  forth,  and  the  dovetailed  or 
acute  angular  form  given  to  the  shank  of  the  renewable  point,  for  the  pur- 
pose of  clasping,  or  holding  down  the  renewable  cutter." 

371.  For  improved  Mills  for  Grinding  Grain^  and  other  articles; 
Elijah  S.Curtis,  city  of  Boston,  November  23. 

The  specification  of  this  patent,  with  an  engraving,  is  expected  to  be  pub- 
lished in  the  next  number  of  this  Journal. 


872.  For  an  improvement  in  the  Steam  Boiler;  James  M.  Whitti- 
'  more,  Brighton,  Middlesex  county,  Massachusetts,  November  23. 

This  is  a  vertical  cylindrical  boiler,  with  a  furnace  occupying  its  centre, 
as  in  many  other  steam  boilers.  The  water  surrounds  the  Bre,  the  cylin- 
der containing  it  extending  down  to  the  top  plate  of  the  ash  pit,  which  is 
constructed  in  the  ordinary  manner;  but  it  is,  also,  to  constitute  a  wind 
box,  into  which  air  is  to  be  blown  by  means  of  a  wind  wheel.  The  verti- 
cal cylindrical  boiler  is  surrounded  by  two  other  cylinders,  the  spaces  be- 
tween which  are  for  a  descending  and  ascending  flue,  for  the  heated  air;  they 
extend  down  to  the  ash  pit  plate,  and  each  of  them  has  a  top,  or  cover^ 
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either  fiai  or  convex,  forming  flues  connected  with  those  formed  by  the 
cylinders.  The  heated  air  ascends  through  a  pipe  in  the  centre  of  the 
furnace,  extending  into  the  inner  flue  space,  down  which  it  descends 
until  it  reaches  near  to  the  bottom,  where  there  are  holes  admitting  it 
to  pass  through  into  the  outer  space,  up  which  it  ascends,  and  escapes 
by  the  chimney.  The  claim  is  to  the  construction  and  combination  of 
the  flues,  &c.  as  set  forth. 

We  are  at  a  loss  to  discover  the  advantage  of  the  outward  draft  space 
in  which  the  heated  air  is  not  in  any  part  in  contact  with  a  surface  ex- 
posed to  the  water  of  the  boiler.  The  novelty  of  construction  is  but 
small,  and  where  it  exists  we  are  unable  to  discover  utility. 

» 

373.  For  an  improvement  in  fVind  Mills;  Jacob  D.  Makelj,  Caire, 
Greene  county,  New  York,  November  23. 

There  is  a  peculiarity  in  this  wind  mill  which  we  believe  gives  to  it 
a  claim  to  novelty;  it  consists  in  making  separate  foundations  for  the 
part  sustaining  the  wings,  and  that  containing  the  stones,  or  other  ma- 
chinery to  be  driven.  The  patentee  says,  ^'I  do  not  claim  the  principle 
of  placing  a  wind  wheel  and  its  frame  upon  a  circular  railway,  nor  of 
drawing  the  surface  of  the  vanes  in  the  wind  by  cords  and  pulleys* 
and  regulating  the  same  by  weights.  But  what  I  do  claim  is  the  meth- 
od of  constructing  the  wind  wheel  with  its  frame  and  swivel  placed  on 
a  circular  railway  on  the  ground,  and  detached  from  the  building  con- 
taining the  machine  or  mill  to  be  propelled;  the  whole  combined  sub- 
stantially as  herein  described.  Also  the  long  mortise  in  the  shaft,  and 
the  sliding  belt,  bar,  and  rod,  combined  with  the  other  parts  for  regu- 
lating the  vanes,  as  describe^." 

374.  For  an  improvement  in  the  machine  for  Thrashing  and  Win^ 
mowing  Grain;  Moses  Davenport,  Phillips,  Somerset  county,  Maine^ 
November  23. 

The  claim  is  to  an  ^'endless  revolving  elevator,  with  the  inclined 
board  which  conveys  the  grain  to  a  fan  placed  below  the  thrashing  cyl* 
inder,  in  the  manner  described." 

This  thrashing  machine  does  not  differ  from  others;  the  elevator  is 
an  endless  apron  consisting  of  straps  passing  round  rollers,  and  crossed 
by  slats  which  sustain  and  carry  off  the  straw,  whilst  the  grain  falls 
through  upon  an  inclined  board»  which  conducts  it  to  a  fan  wheel*  The 
novelty  is  very  small,  as  will  be  seen  by  those  conversant  with  what  has 
been  previously  done,  in  the  construction  of  similar  machines. 

375.  For  a  Pislol  Sabre;  Robert  B.  Lanton,  city  of  New  York,  No- 
vember  23. 

This  is  another  addition  to  the  means  of  killing  our  fellow  men  with 
great  facility.  ^The  principal  feature  of  the  invention  consists  in  com- 
bining a  number  of  pistol  barrels  in  a  revolving  cylinder,  with  a  sabre 
in  the  centre,  on  the  shank  of  which  the  cylinder  revolves,  between  it 
and  the  handle^  the  barrels  being  caused  to  revolve  by  the  movement  of 
cocking,  in  a  manner  hereafter  described." 

"The  invention  claimed  by  me,  and  which  I  desire  to  secure  by  Let* 
ters  Patent,  consists  in  combining  a  revolving  cylinder  of  parallel  bar- 
rels, with  a  sabre,  in  the  manner  described,  and  causing  it  to  revolve 
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on  the  shank  of  the  latter,  between  the  shoulder  and  handle;  and  the 
method  of  turning  the  cylinder  of  barrels,  as  set  forth,  by  the  movement 
of  cocking  the  hammer." 

376.  For  an  improvement  in  Spring  Saddles;  Harman  C.  Fisheri 
Warwick,  Kent  county,  Rhode  Island,  November  26. 

^  What  I  claim  as  my  invention,  is  the  application  to  mens'  and  wo- 
mens  saddles,of  spiral  springs  between  the  saddle  tree  and  pad,as  describ- 
ed; using  for  springs  any  metal  which  will  produce  the  intended  ef- 
fect." 

The  spiral  springs  are  to  be  placed  between  boards,  Sec.  and  are 
to  operate  in  the  manner  of  those  used  in  sofas,  carriage  seats,  &c. 

377.  For  an  improvement  in  Spring  Saddles*,  John  D.  Payne,  Warm 
Springs,  Bath  county,  Virginia,  November  25. 

^This  improvement  consists  in  two  taper,  curved,  flat  steel  springs 
over  the  seat  of  the  common  saddle,  placed  side  by  side,  and  fastened 
by  screws  passing  through  the  smaller  ends  into  the  pummel  of  the  sad- 
dle, the  wider  ends  resting  upon  the  cantel,  and  having  slats  or  oblong 
mortises  in  said  wider  ends,  which  move  over  the  shanks  of  screws  in- 
serted into  the  cantel  to  keep  said  springs  in  their  proper  places." 

*^The  invention  claimed  consists  in  the  before  described  arrangement 
of  curved,  flat,  tapered  springs,  extending  from  the  pummel  to  the  can- 
tel of  the  saddle  above  the  ordinary  seat,  fastened  permanently  by  the 
smaller  ends  to  the  pummel,  the  larger  ends  moving  freely  over  the  can- 
tel, said  springs  being  covered  with  a  padding,  forming  a  second  seat 
above  the  covered  §eat  of  the  common  saddle." 

378.  For  an  improved  Mill  for  grinding  Bark,  Corn^  ^^c;  Charles 
Parker,  Meriden,  New  Haven  county,  Connecticut,  November  25. 

This  is  an  iron,  or  steel,  mill,  with  a  conical  nut  running  in  a  corres- 
ponding rim.  The  only  peculiarity  in  it  consists  in  having  the  lower 
edge  of  the  nut  so  formed  that  it  shall  constitute  a  toothed  wheel,  and  be 
driven  by  means  of  a  pinion  upon  a  shaft  adapted  to  that  purpose. 

379.  For  an  improvement  in  the  machine  for  Ginning  Cotton;  F. 
Goodell,  E.  Brown,  E.  Tracy,  and  L.  H.  Mosely,  assignees  of  John  Ste- 
vens, Poughkeepsie,  Dutchess  county.  New  York,  November  25. 

This  improvement  is  on  the  roller  gin,  for  long  stapled  cotton.  Va- 
rious materials  have  been  tried  to  constitute  the  surfaces  of  rollers 
for  »uch  gins;  it  being  necessary  that  the  rollers  should  take  hold  of 
the  cotton  with  sufficient  force  to  separate  it  from  the  seed,  whilst 
it  shall  not  adhere  with  such  tenacity  to  the  rollers  as  to  bo  carried 
round  by  them,  and  in  consequence  become  entangled.  Most  common- 
ly the  rollers  have  been  made  either  of  wood,  or  of  metal;  in  the 
present  instance  one  of  them  is  made  of  metal,  and  grooved  upon  its 
surface  spirally  from  the  centre  towards  either  end,  so  as  to  direct 
seed  cotton  along  it;  the  other  is  formed  of  disks  of  cork,  passed  upon  a 
suitable  iron  shaft,  and  pressed  together  by  screw  nuts  so  as  to  form  a  hard 
elastic  surface,  which  is  then  to  be  made  true  and  even.  The  claim  is 
to  <nhe  application  and  manner  of  making  the  cork  rollers,  and  the  spi- 
ral grooved  metallic  rollers." 

16* 
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380.  For  an  improvement  in  the  Machine  Jor  Oinning"  Cotionf 
Lvciiius  H.  Moselej,  Poughkeepsie,  Dutchess  county,  New  York^  No- 
vember 25. 

The  design  of  this  gin  Is  the  same  with  the  foregoing;  the  onlf  dif- 
ference being  in  the  employment  of  other  materials  to  effect  the  same 
purpose  with  the  metal  and  the  cork  in  the  former.  Instead  of  the 
cork^  disks  of  paper  are  to  be  pressed  on  to  a  shaft«  as  is  done  on  cal- 
endering, and  sometimes  on  paper,  mill  rollers.  On  the  other  rollers 
the  surface  is  to  be  formed  cither  of  atone,  or  of  baked  clay,  with  i 
surface  like  biscuit,  or  hard  unglazed  earthenware.  The  claim  is  to  the 
application  of  paper,  stone,  and  burnt  clay,  as  rollers  for  cotton  gins* 

361.  For  a  Horse  Power;  Benjamin  Hinkley,  Fayette,  Kennebec 
County,  Maine,  November  25. 

A  circular,  railway  is  to  be  made,  about  ten  feet  in  diameter,  an  edge- 
rail  of  iron  being  affixed  to  its  upper  surface.  A  wheel,  or  platform, 
somewhat  smaller  in  diameter  than  the  iron  rail,  is  to  carry  on  its  pe- 
riphery a  number  of  rollers,  grooved  to  adapt  them  to  the  edge-rail, 
and  turning  upon  suitable  gudgeons.  Over  these  is  another  circular 
platform,  about  twelve  feet  in  diameter,  upon  the  surface'  of  which, 
near  its  periphery,  the  horse,  or  horses,  are  to  be  placed,  there  being 
suitable  rails  to  keep  them  in  place,  and  to  which  to  attach  them.  The 
platform  may  be  grooved  on  its  edge  to  receive  a  band,  by  which  whirls 
or  pulleys,  may  be  driven.  The  claim  is  to  'Uhe  wheel  of  truck  rollers, 
in  combination*with  the  circular  revolving  platform,  or  horse  wheel." 

382.  For  an  improvement  in  the  apparatus  for  Boring  the  Hubs  of 
Wheels;  James  Hinds,  Troy,  Rensellaer  county.  New  York,  Novem- 
ber 25. 

This  tool  consists  of  a  mandrel,  one  end  of  which  is  to  be  received 
upon  a  centre  screwed  into  the  latter  mandrel,  the  other  being  sustained 
by  the  front  centre.  This  mandrel  may  be  made  square,  or  it  may  be 
round  and  have  a  feather  along  it,  as  it  is  to  form  the  slide  of  a  tubu- 
lar piece  of  steel,  or  iron,  which  is  to  fit  it  truly,  but  not  to  turn  upon 
it;  this  tube  is  to  be  enlarged  at  one  end,  so  as  to  be  mortised  out  to 
receive  a  cutter,  in  the  usual  way.  The  wheel  to  be  bored,  is  secured 
upon  a  face  chuck;  a  dog  may  then  be  fastened  on  to  the  sliding  tube,  at  a 
distance  from  the  cutter,  Its  projecting  part  bearing  upon  the  lathe  rest, 
when  by  turning  the  lathe,  and  causing  the  cutler  to  advance,  the  bor- 
ing will  be  effected.  If  the  hole  is  to  be  taper,  the  front  centre  is  to 
be  placed  in  a  corresponding  sink,  or  prick  punch  hole*  out  of  the  cen- 
tre of  the  mandrel  upon  which  the  culler  tube  slides.  The  claim  is  to  a 
tool  constructed  in  the  manner  above  described. 

Whether  there  is  here  enough  of  novelty  upon  which  to  sustain  a  patent 
is  a  doubtful  point.  Straight  and  taper  holes  have  been  bored  by 
means  very  similar  to,  and  producing  the  same  effect  with,  that  de- 
scribed. 


383.  For  Springs  Jor  WagofiSy  Carriages^  ^t.;  Porter  Hill,  Vete- 
ran, Chemung  county,  New  York.  November  25. 

These  springs  are  to  consist  of  curved  bars  of  steel,  so  arranged  that 
the  convex  part  of  one  of  the  bars  shall  bear  upon  a  similar  convexity 
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upon  another.  Different  modes  of  so  arranging  them  are  presented  by 
the  patentee^  but  we  do  not  think  it  necessary  to  take  the  time  and  troo* 
ble  necessary  to  explain  them.  If  they  ever  come  into  general  use  our 
readers  will  see  them  for  themselves. 


384.  For  an  improvement  in  the  mode  of  Weaving  Hair  Stating; 
Charles  R.  Harvey,  Poughkeepsie,  Dutchess  county,  New  York,  No- 
vember 25. 

The  claims  made  are  to  *^the  particular  manner  of  operating  and 
working  the  hook,  by  the  transverse  cam,' and  its  connecting  fixtures. 
Also  the  general  arrangement  of  the  loom,  most  of  the  parts  beihg  old, 
and  common  methods,  but  in  this  loom  so  combined  as  to  produce  a  new 
result,  to  wit,  the  weaving  of  hair  seating  by  a  power  loom."  This  we 
shall  not  be  expected  to  describe. 


385.  For  improvements  in  the  Figure  Power  Loom;  William  Cromp- 
ton,  Taunton,  Bristol  county,  Massachusetts,  November  25. 

As  respects  verbal  description,  all  looms  are  pretty  much  in  the  same 
predicament;  they  require  to  be  seen,  in  order  to  their  being  understood. 
The  claims  in  the  present  instance  are  to  *Hhe  entire  manner  of  con- 
structing and  combining  the  apparatus  for  working  the  jacks,  as  de- 
scribed, consisting  of  theiifttng  and  depressing  rods;  the  rods  with  rol- 
lers for  throwing  out  the  jacks,  arranged  upon  a  cylinder,  or  otherwise, 
the  lifting  rods,  and  the  upper  shaft  with  its  connexion  by  gearing  with 
the  roller  cylinder.  Also  the  two  notched  wheels  upon  the  upper  shaft, 
as  constructed,  combined,  and  used,  for  working  the  pick." 


Spbcifioatioms  of  Amerioan  Patents. 


SpedficaiioA  of  a  Patent  for  the  manufacturing  of  Colouring  Mattery  appUeable 

to  Dyeings  Staining  and  Writing  ;  granted  to  Henry  Stephens,  of  Greai 

Britain,  October  23, 1837. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Henry  Stephens,  a 
subject  of  the  Queen  of  Great  Britain,  and  now  residing  in  Charlotte  street, 
in  the  Parish  of  St.  Mary-La-Bonne,  and  County  of  Middlesex,  in  the  said 
Kingdom,  have  invented  or  discovered  a  new  and  useful  invention  of  certain 
improvements  in  roanufactnring  colouring  matter,  and  rendering  certain 
colour,  or  colours,  more  applicable  to  dyeing,  staining  and  writing.  And  I 
do  hereby  declare,  that  the  following  is  a  full  and  exact  description  thereof: 

My  improvements  in  manufacturing  colouring  matter,  and  rendering  cer- 
tain colour  or  colours  more  applicable  to  dyeing,  staining  and  writing,  consists 
in  the  first  place,  of  improvements  in  making  or  manufacturing  the  Ferro 
Prussiates  (that  is,  Prussiates  of  Potash  and  Soda;)  and  secondly,  In  rendering 
Prussian  Blue  soluble,  and  thereby  more  applicable  than  heretofore  to  the 
purposes  of  dyeing,  staining,  colouring  and  writing,  which  improvements  I 
am  about  to  describe  under  different  heads  or  sections,  (that  is  to  say,)  My 
first  improvement  consists  in  converting  certain  gaseous  products  arising 
from  the  present  mode  of  making  Prussiate  of  Potash  or  Soda  from  animal 
matter  (which  are  now  commonly  allowed  to  escape  into  (he  atmosphere) 
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to  the  purpose  of  making^  Prussiate  of  Potash  or  Soda,  so  that  an  iocreaaed 
qaantity  of  Prussiate  of  Potash  or  Soda  maj  be  obtained  from  a  gWen  qaan- 
tity  of  animal  matter.  For  the  better  explanation  of  this  part  of  mj  inven- 
tion, 1  refer  to  the  annexed  drawings,  in  which  Fig.  1  *  represents  an 
apparatus  for  effecting  tbe  process  of  converting  the  gas  evolved  into  prus- 
siate — a,  is  an  iron  pot,  vessel,  or  retort,  charged  with  alkali  and  animal,  or 
other,  matter,  containing  azote,  or  yielding  ammonia,  which  vessel  is  to  be 
heated  to  a  low-red  heat.  This  pot,  or  vessel,  has  a  movable  cover  which 
is  to  be  luted  on  when  under  operation,  but  may  be  removed  and  placed 
upon  another  pot,  by  by  disconnecting  the  joint  in  the  pipe,  c,  the  joint  allow* 
ing  the  head  of  the  pipe,  a,  to  be  carried  round  with  the  connecting  pipe  c. 
Tbe  pipe  c,  is  for  conducting  the  gaseous  products  arising  from  the  decom- 
position of  the  said  animal  matter  in  the  pots  a  or  6  into  an  iron,  cylindrical, 
or  other  conveniently  shaped,  vessel,  (/,  heated  by  a  furnace,  A,  below. 
This  vessel,  c/,  is  to  be  charged  with  alkali,  and  to  be  kept  at  a  full  red  heat 
during  the  operation ;  e,  is  a  pipe  leading  from  the  cylindrical  vessel  to  a 
closed  vessel,  y,  containing  a  solution  of  alkali.  This  vessel  is  furnished 
with  a  jet  pipe,  or  burner,  g,  which  is  merely  intended  as  a  gauge  cock,  to 
ascertain  the  state  of  the  gas  within — u  t,  are  furnaces  under  tbe  pots  a 
and  b.  The  gas  generated  in  the  retort,  a,  passes  by  tbe  connecting  pipe,  c, 
to  the  cylinder,  (/,  where  meeting  with  the  alkiili  in  a  state  of  fusion,  the 
effect  will  be  that  the  gas  becomes  combined,  to  a  certain  degree,  with  the 
alkali  and  forms  Prussiate  of  Potash  or  Soda.  But  there  may  be  portions 
of  the  sviid  gas  which  do  not  combine,  or  commix,  with  the  alkali ;  these 
will  pass  off  by  the  pipe  e,  to  the  closed  vessel,  /,  and  if  any  of  the  gas  thus 
passed  off  should  be  capable  of  combining  with  the  alkaline  solution,  it  may 
do  so  in  the  closed  vessel,  /,  and  that  portion  which  does  not  combifie  with 
the  alkaline  solution  is  allowed  to  pass  off  by  the  gas  jet-pipe,  g ;  the  s|ate 
of  operation  may  be  ascertained  by  horning  the  jet  gas  from  the  end  of  this 
pipe,  for  when  it  ceases  to  burn  freely,  the  connexion  between  the  pot,  o, 
and  cylinder,  </,  should  be  disconnected,  and  the  head  and  pipe,  c,  be  remov. 
ed  round  and  luted  on  the  pot,  6,  which  is  to  be  previously  charged  with 
animal  matter  and  alkali,  the  distillation  of  which  will  proceed  as  before 
described.  When  the  gaseous  products  of  several  charges  have  been  passed 
through  the  cylinder  (/,  containing  the  alkali,  the  cylinder  maybe  opened 
and  the  charge  (which  will  now  consist  of  crude  Prussiate  of  Potash  or 
Soda — or  *' metal"  as  it  is  commonly  called  in  the  trade,)  be  withdrawn 
into  an  iron  vessel,  and  when  cold  be  lixiviated  in  cold  water  in  the  usnal 
manner.  The  further  decomposition  of  the  charge  of  animal  matter,  in  the 
pot,  a,  may  now  be  conducted  in  the  ordinary  manner  of  making  Prussiate 
in  the  open  vessel  by  increasing  the  heat,  the  contents  to  be  agitated  as  usual. 
This  process  may  be  repeated  alternately  in  the  two  pots,  a  and  6,  the 
'completion  of  the  decomposition  of  the  charge  of  one  being  effected,  while 
that  of  the  other  is  subjected  to  the  lower  heat,  and  the  operation  of  dis- 
tilling off  its  vapours  and  passing  it  to  the  retort,  or  vessel,  c. 

A  similar  effect,  (viz.)  that  of  taking  up  the  gaseous  products  so  as  to 
produce  an  additional  quantity  of  crude  Prussiate  of  Potash,  or  **MetaL'* 
may  be  obtained  in  an  open,  conical  chimney,  having  a  false  bottom,  or 
grate,  or  perforated  plate,  upon  which  dry  potash,  or  soda,  is  placed,  so  that 
tbe  gas  generated  in  the  pot  below  may  pass  through  the  stratum  of  alkali 
in  the  chimney. 

Fig.  2.  is  a  sectional  elevation,  representing  this  application  of  my  iin* 

*  Thew  figares  are  not  given,  as  they  are  each  as  are  ordinarily  used  by  chemists. 
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proYemeDt  :  E,  ja  the  chimney,  or  open  cone,  Qflnally  placed  oo  the  top  of 
an  ordinary  pot,  F,  for  malcing  Priimiate  of  Potash,  in  order  to  convey  the 
dame  upwards.  G,  is  a  grating,  or  perforated  plate,  placed  at  the  base  of 
the  cone,  £.  Upon  this  grating,  or  perforated  plate,  G,  a  stratum  of  dry 
Potash,  or  Soda,  is  laid,  and  as  the  gas  passes  upwards  through  this  stratum, 
a  portion  of  it  will  become  combined  with  the  alkali.  The  chimney,  with 
the  stratum  of  the  alkali,  may  be  removed  when  the  flame  begins  to  bum 
weak,  and  it  may  be  set  aside  and  applied  to  future  charges,  or  pnt  into  the 
pot  and  worked  off  with  the  charge  in  the  usual  manner  of  making  Prussiate 
of  Potash  or  Soda. 

My  second  improvement,  (viz.)  the  mode,  method,  or  process,  of  treating, 
or  operating  upon,  Prussian  Blue,  so  as  to  render  it  more  perfectly  soluble* 
or  more  readily  disposed  to  be  acted  upon  by  the  subsequent  process  ol 
solution,  than  when  manufactured  in  the  usual  way,  and  in  order  that  the 
same  may  be  more  applicable  to  the  purposes  of  dyeing,  staining,  colouring 
and  writing,  I  effect  in  the  following  manner: 

I  take  the  Prussian  Blue,  whether  produced  from  a  combination  of  Prus- 
siate of  Potash  and  Salts  of  Iron,  or  the  Prussian  Bhie  of  commerce  as 
commonly  manufactured,  and  1  put  this  into  an  earthen  vessel  and  pour  over 
it  a  quantity  of  strongly  concentrated  acid,  sufficient  to  cover  the  Prussian 
Blue ;  Muriatic  acid,  Sulphuric  acid,  or  any  other  acid  which  has  a  sufficient 
action  upon  iron,  will  do,  but  I  prefer  the  Muriatic  acid.  If  Sulphuric  acid 
is  used,  it  should  be  diluted  a  little,  that  is  a  quantity  of  water  equal  to  about 
its  bulk,  at  the  time  when  the  mass  burns  white  after  the  Prussian  Blue  is 
put  in.  The  Prussian  Blue  is  to  be  allowed  to  remain  in  the  acid  from  24 
to  48  hours,  or  longer.  1  then  dilute  this  mixture  with  a  large  quantity  of 
water,  stirring  it  up  at  the  time,  for  the  purpose  of  washing  from  it  the  Salts 
of  Iron.  When  in  this  state  ot  dilution,  I  suffer  it  to  stand  until  the  colour 
has  submded^  when  the  supernatant  liquor  is  to  be  drawn  off  with  a  syphon,, 
and  more  water  added  to  it,  and  I  continue  the  repetition  of  this  process 
until  I  judge  that  the  acid,  with  the  iron,  has  been  completely  washed  away, 
and  this  is  known  by  testing  it  with  Prussiate  of  Potash,  which  will  show  if  it 
yields  any  blue  precipitate ;  if  not,  it  is  sufficiently  washed;  1  then  place  it 
upon  a  filter  and  suffer  it  to  remain  until  the  liquid  has  all  drained  away. 

The  Prussian  Blue  thus  prepared  is  reduced  to  a  state,  as  1  conceive,  con- 
taining less  iron  than  the  Prussian  Blue  of  commerce,  in  which  state  it  is 
more  readily  acted  upon  and  rendered  soluble,  than  in  any  other  condition. 
This  Prussian  Blue  may  be  then  placed  in  evaporating  dishes,  and  gently 
dried.  To  form  the  Prussian  Blue  so  operated  upon  into  a  solution,  I  add 
to  it  Oxalic  Acid,  and  mix  them  carefully  together  $  afler  which  I  add  cold 
water  (cold  distilled  water  is  best)  a  little  at  a  time,  making  it  into  a  dense 
or  dilute  solution,  according  to  the  colour  required.  The  quantity  of  Oxalic 
acid  may  vary  according  to  the  quantity  of  water  used.  It  will  be  found 
that  the  Prussian  Blue  that  has  undergone  this  process  of  digestion,  as  de- 
scribed, requires  but  a  small  quantity  of  Oxalic  acid  to  dissolve  it.  About 
one  part  of  Oxalic  acid  will  dissolve  six  parts  of  Prussian  Blue,  (the  weight 
taken  before  digesting  in  the  acid.)  This  will  answer  for  a  concentrated 
solution,  but  for  a  dilute  solution,  more  acid  will  be  required.  Prussian  Blue 
that  has  not  undergone  digestion  in  acid  in  the  way  above  pointed  out,  will 
require  a  much  larger  proportion  of  Oxalic  acid,  from  twice  to  three  timet 
ilS^  weight,  and  then  it  will  -be  greatly  liable  to  precipitation  after  standing; 
but  when  treated  in  the  way  described,  it  Is  not  liable  to  precipitate,  but  re» 
nains  a  permanent  solution. 
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The  chief  obstacle  to  the  general  employment  of  (he  beautiful  coloor 
obtained  hj  means  of  the  Ferro  Prussiates  to  the  purposes  of  dyeing  in 
the  silk,  cotton,  linen,  or  woollen  manufactures,  and  also  to  the  purposes 
of  staining  and  writing,  has  been  its  hitherto  supposed  indissoluble  na- 
ture; but  by  means  of  Oxalic  acid,  (whether  obtained  by  the  usual 
process  of  mixing  or  distilling  saccharine  matter  in  combination  with 
nitric  acid,  or  from  vegetable,  or  other,  substances  containing  Oxalic 
acid,  or  from  combinations  of  Oxalates,  whether  metallic,  earthy,  or 
alkaline,)  I  obtain  the  above  perfect  solution  of  the  Prussian  Blue,  whicb 
is  applicable  to  dyeing,  colouring,  or  staining,  in  the  various  manufac- 
tures of  woollens,  silks,  linens,  cotton,  paper,  and  such  other  substances 
as  are  required  to  be  dyed,  or  stained,  and  which  solution  is  also  availa- 
ble to  the  purpose  of  writing,  or  forming  a  writing  fluid,  or  ink»  to  be 
used  wiih  steel,  quill,  or  other,  pens. 

In  conclusion,  I  desire  it  to  be  understood  that  I  do  not  claim  any  of 
the  apparatus,  or  machinery,  described,  nor  the  calcination  of  animal 
matters  in  close  vessels,  bu^t  I  do  claim  the  method  of  obtaining  a  pro- 
duct of  Prussiate  of  Potash,  or  Soda,  from  the  gases  evolved  from  the 
distillation  of  animal  matters,  or  any  other  matters  that  yield  Azote  and 
carburetted  Hydrogen,  such,  for  instance,  as  coal,  by  means  of  passing 
those  gases  into  the  mass  of  alkali  in  a  state  of  ignition,  and  into  a 
solution  of  alkali  contained  in  separate  vessels,  either  closely,  or  dis- 
tantly, connected  with  the  distillatory  apparatus. 

Secondly — I  do  not  claim  the  use  of  acids  for  the  purpose  of  bright- 
ening, or  improving,  the  colour  of  Prussian  Blue  in  the  ordinary  manner. 
But  I  do  claim  the  use  of  strong  acids  for  the  purpose  of  digesting  drj 
Prussian  Blue  of  commerce,  in  order  to  render  it  more  easily  soluble 
in  the  Oxalic  acid,  than  it  would  be  without  such  a  digestion.  And  I 
further  claim  the  use  of  Oxalic  acid,  however  obtained,  as  a  solvent  for 
Prussian  Blue  generally,  but  more  especially,  as  a  final  process  for  mak- 
ing a  perfect  solution  of  the  Prussian  Blue  which  has  been  prepared 
and  digested  in  the  manner  above  described. 

Henry  Stephens. 


Specification  of  a  Patent  for  a  Fire  Proof   Paint ;  granted  to  Louis 
Paimbceuf,  City  of  Washington^  A  C,  November  llth,  1837. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Louis  Paimbccttf, 
of  the  City  of  Washington,  in  the  District  of  Columbia,  have  invented 
an  improved  mode  of  preparing  Paint  for  the  protection  of  buildings 
against  fire  ;  and  I  do  hereby  declare  that  the  following  is  a  full  and 
exact  description  thereof: 

My  fire-proof  Paint  may  be  prepared  by  grinding  and  incorporating 
the  ingredients  used,  either  with  oil,  or  with  water  as  may  be  preferred. 
That  prepared  with  water  or  other  aqueous  fluid,  however,  has  one 
advantage  over  that  prepared  with  oil ;  namely,  it  dries  very  rapidly, 
and  aflbrds  the  desired  protection  immediately;  whilst  that  prepared 
with  oil,  will  not  harden  until  the  lapse  of  several  weeks,  depending 
upon  the  season  of  the  year. 

To  prepare  my  paint,  I  take  the  best  quick  lime,  such  as  when  slack- 
ed forms  an  impalpable  powder,  and  slack  it  by  the  addition  of  so  much 
water,  only,  as  is  requisite  to  produce  that  effect,  performing  this  ope- 
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ration  in  a  troug;h, or  vea&el, which  maybe  covered  over*  so  as  to  retain 
the  vapour  and  heat  as  perfectly  as  possible,  as  upon  this  procedure  I 
find  that  much  of  the  effective  strength  of  the  composition  is  dependent. 
When  the  slacking  has  become  perfect,  and  the  mass  has  cooled,  I, 
in  order  to  prepare  my  water  painty  add  either  water  or  skimmed  milk, 
or  a  mixture  of  the  two,  to  the  lime,  in  sufficient  quantity  to  give  to  it 
the  consistency  of  cream,  or  that  of  ordinary  paint.  When  milk  is  not 
used,  I  add  to  the  water  a  quantity  of  rice  paste,  made  by  boiling  rice  in 
water  to  a  proper  consistence,  using  about  eight  pounds  of  rice  to  every 
hundred  gallons  of  the  prepared  paint.  To  every  hundred  gallons  of 
this  prepared  lime  mixture,  I  add  twenty- pounds  of  alum,  fifteen  pounds 
of  potash,  and  one  bushel  of  common  salt.  These  are  the  essential 
ingredients,  and  the  proportions  such  as  I  have  found  to  answer  welL 
If  the  paint  is  to  be  white,  I  find  it  advantageous  to  add  to  these  ingre- 
dients about  six  pounds  of  prepared  Plaster  of  Paris,  and  the  same 
quantity  of  fine  white  clay.  When  the  paint  is  not  required  to  be  white, 
I  substitute  clean,  well-sifted,  hard-wuod  ashes  for  the  potash ;  about 
two  bushels  being  sufficient  for  the  above  quantity  ;  in  this  case,  also,  1 
frequently  add  three,  or  four  gallons  of  molasses. 

After  mingling  these  ingredients,  I  first  strain  them  through  a  fine 
strainer,  and  afterwards  grind  them  together  in  a  paint  mill,  when  the 
paint  is  ready  for  use.  When  roofs  are  to  be  covered,  or  when  crumbling 
brick  walls  are  to  be  coated,  I  mix  with  my  paint  a  quantity  of  fine 
white  sand,  in  the  proportion  of  about  one  pound  to  every  ten  gallons 
of  the  paint,  as  this  addition  will  cause  the  paint  to  petrify,  preventing 
leakage  in  roofs,  and  binding  the  crumbling  particles  of  disintegrating 
brick  work. 

In  applying  this  paint,  excepting  in  very  warm  weather,  it  will  be 
advantageous  to  use  it  as  warm  as  it  can  be  conveniently  kept ;  and 
particular  care  must  be  taken  that  it  be  not  allowed  to  freeze  whilst 
drying,  as  its  binding  property  would  thereby  be  destroyed,  or  much 
impaired.  Three  coats  will  be  sufficient  in  all  cases.  In  putting  on  the 
first  coat,  the  paint  should  be  more  diluted  than  with  the  others.  It  can' 
be  managed  by  any  person  used  to  the  paint  brush. 

When  the  oil  paint  is  to  be  prepaied,  I  take  forty  gallons  of  good, 
boiled,  linseed  oil,  and  to  this  I  add  such  quantity  of  the  fine,  dry-slack^- 
ed  lime  as  is  requisite  to  bring  it  to  a  proper  consistence  for  paint,  and 
to  this  add  two  pounds  of  alum,  one  pound  of  pot,  or  pearl,  ashes,  and 
eight  pounds  of  common  salt.  In  this  paint,  good  wood  ashes  may  be 
substituted  for  the  potash,  eighty  or  ten  pounds  being  used. 

This  paint  is  to  be  used  in  the  same  manner  as  other  paint,  taking 
special  care  that  the  first  coat  is  perfectly  dry  before  the  second  is  applied. 
Under  the  same  circumstances,  the  addition  of  a  portion  of  white,  fine 
sand,  will  produce  a  like  good  effect  as  in  the  water  paint. 

With  these  paints  any  of  the  ordinary  pigments  may  be  used,  so  as  to 
obtain  any  colour  which  may  be  desired. 

I  do  not  claim  to  be  the  first  who  has  applied  the  above-named  ingre- 
dients to  the  purpose  of  rendering  wood  incombustible,  either  separ- 
ately, or,  to  a  certain  extent,  in  combination  with  each  other  ;  but  what 
I  do  claim  as  my  invention,  or  discovery,  is  the  combining  together  of 
lime,  potash,  alum  and  common  salt,  substantially  in  the  manner  herein 
set  forth;  whether  the  same  be  in  the  proportions  herein  designated,  or 
in  any  other  which  will  produce  a   like  effect,  and  whether  the  other 
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ingrtdicnts  iwined,  or  «Dy  •imilar  •ubttaiiceB,  be  Added  to  the  water,  or 
the  oil  paint,  prepared  as  above.  Louis  PAiMBavr. 

Rmnarks  hy  the  ^dt^on— When  the  foregoing  composition  was  first 
introduced  in  the  city  of  Washington,  it  attracted  considerable  atten- 
tion, in  consequence  of  some  public  exhibitions  made  for  the  purpose 
of  showing  its  efficacy,  and  which  were«  so  far  as  they  went,  satisfactory. 
The  small,  wooden  erections  upon  which  these  experiments  were  per- 
formed, had  been  recently,  and  very  carefully,  covered  with  the  compo- 
sition, and  the  question  was  one  of  much  importance^  how  long  will 
the  protective  effect  continue  ?  Will  the  paint,  or  work,  stand  exposure 
to  the  weather,  or  will  it  wash,  or  shell  off?  To  these  questions  the 
reply  of  the  experimenter  was,  that  he  had  roofs  covered  with  it  in  the 
West  Indies,  and  that  it  was  good  after  a  lapse  of  five  years.  This  as- 
surance induced  a  number  of  persons  to  make  essays  with  the  material, 
and  it  was  soon  found  that  it  would  both  shell  and  wash  off,  at  an  early 
day,  and  that  it  was,  consequently,  of  no  value  whatever.  Prior  to  this, 
the  nature  of  the  composition  had  not  been  made  known,  but  an  appli- 
cation for  a  patent  necessarily  called  forth  the  recipe. 

Those  who  are  acquainted  with  the  many  experiments  which  have 
been  instituted  for  the  purpose  of  rendering  timber  fire  proof,  will  not 
meet  with  any  thing  substantially  new  in  the  foregoing  plan  ;  all  the 
essential  ingredients,  as  well  as  many  others,  analagous  in  their  proper- 
ties, have  been  essayed,  and  the  result  made  public.  The  propriety  of 
granting  a  Patent  was  questioned,  but  it  was  considered  as  limiting  the 
patentee  to  his  own  particular  combination  of  ingredients,  by  which  the 
public  interest  would  not  be  invaded.  Twenty  compounds  equally  good, 
and  some  better,  may  easily  be  prepared,  were  they  worth  preparing. 
Had  that  in  question  been  faithfully  made,  by  a  proper  incorporation 
of  the  ingredients,  and  the  employment  of  a  sufficient  portii>n  of  those 
which  were  known  to  be  the  most  beneficial,  the  eventual  failure  would 
at  least  have  been  postponed,  and  would  have  been  less  complete. 


Specification  of  a  Patent  for  a  Machine  for  ecparating  Oarlicfrom  Orain  ; 
granted  to  Hbnrt  Straub,  Shepherdstown^  Jejferson  County^  Virginia^ 
November  il/A,  1837. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Henry  Straub,  of 
Shepherdstown,  in  the  County  of  Jefferson,  and  State  of  Virginia,  have 
invented  an  improved  Machine  for  separating  Garlic  from  Wheat,  or 
other  small  grain,  and  which  will  be  found  applicable  to  other  purposes; 
and  I  do  hereby  declare  that  the  following  is  a  lull  and  exact  description 
thereof: 

A  cylinder  is  made  to  revolve,  within  a  frame,  by  any  suitable  means. 
This  cylinder*  I  cover  over  its  whole  periphery,  with  elastic  teeth  of 
wire,  or  with  narrow  elastic  strips  of  metal,  secured  upon  it  by  any  suit- 
able means.  This  wire,  or  these  metallic  strips,  must  be  of  such  strength 
as  will  enable  them  to  crush  the  heads  of  garlic,  and  reduce  them  into 
small  fragments.  The  size  of  such  wire,  or  strips,  inust  be  regulated 
by  the  material  of  which  they  are  made  ;  iron  teeth,  for  example^  will 
require  to  be  stouter  than  those  made  of  steel.     I  usually  make  them 
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about  an  iach  long*  but  it  may  be  found  advantageous  to  vary  this  ac- 
cording to  the  size  of  the  machioey  and  other  circumstaDces.  These 
teeth)  of  course,  surround  the  cylinder. 

A  concave  extends  about  one-fourth  of  the  way  round  the  cylinder ; 
Ibis  is  formed  of  rods,  or  strips  of  iron,  of  such  thickness  as  shall  be 
sufficient  to  preserve  them  from  bending;  the  strips  extend  from  sido 
40  side  of  the  machine,  and  are  placed  so  near  to  each  other  as  not  to 
allow  a  sound  grain  of  wheat  to  pass  between  them ;  they  are  to  have  stays 
between  them  at  suitable  distances,  to  prevent  their  springing.  I  em- 
ploy a  feed  board,  down  which  the  grain  is  allowed  to  run,  and  by  which 
It  is  fed,  in  between  the  revolving  cylinder  and  the  concave*  The  edges 
of  the  strips  should  be  square,  and  their  angles  sharp  $>  and  the  teeth  on 
the  cylinder  must  be  very  nearly  in  contact  with  them. 

In  operating  with  this  machine  the  heads  of  garlic,  being  softer  than 
the  grain,  will  be  broken  up  by  the  action  of  the  teeth  against  the  con- 
cave of  iron  slats,  between  Which  the  larger  portion  of  the  fragments 
will  pass,  and  those  which  may  fall  down  with  the  grain  may  be  readily 
separated  by  screening. 

What  I  do  claim  as  my  invention,  and  desire  to  secure  by  Let- 
ters Patent,  is  the  separating  of  Garlic  from  Grain  by  passing  the 
same  between  a  revolving  cylinder,  and  a  concave  of  iron,  the  cylinder 
being  covered  with  teeth,  and  the  concave  formed  of  strips,  in  the  man* 
ner  herein  set  forth.  Hsnrt  Sthaub. 


SpeeifieaUanf  of  a  Patent  for  an  improved  ^pparaitUj  which  may  he  used  at 
a  £Afe  Boat,  and  Jor  other  purpofee  ;  granted  to  John  Macintosh,  City 
of  New  Fork,  November  liM,  1837. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  John  Macintosh,  of 
the  City  of  New  York,  have  invented  a  new  and  improved  Apparatus 
ivhich  may  be  used  as  a  Life  Boat  for  the  saving  of  persons  and  pro- 
perty, for  the  conveyance  of  troops,  baggage,  and  other  articles,  across 
rivers,  &c.,  and  for  various  other  useful  purposes  ;  and  I  do  hereby  de- 
clare that  the  following  is  a  full  and  exact  description  thereof : 

I  take  canvas,  or  other  flexible  material,  and  render  it  impervious  to 
water  by  means  of  a  solution  of  caoutchouc,  or  in  any  other  of  the 
known  ways  of  effecting  this  object  $  and  of  this  flexible  material,  so 
saturated,  I  make  my  vessel,  which  is  to  contain  the  persons,  or  things, 
intended  to  be  buoyed  up,  and  conveyed  upon  the  water.  Such  a  vessel 
may  be  made  to  assume  a  variety  of  forms,  dependent  upon  the  purpose 
for  which  it  is  to  be  used,  whether  for  one  or  more  persons,  the  trans- 
portation of  troops  and  baggage,  and  for  other  objects.  The  manner 
in  which  I  intend,  most  commonly,  to  construct  such  a  boat,  or  vessel,  is 
the  following  2 

I  take  a  square  piece  of  canvas,  or  other  material,  saturated  as  above 
stated.  The  edges  are  to  be  turned  over,  in  the  manner  of  forming  a 
wide  hem,  so  as  to  leave  what,  when  filled  with  air,  will  become  a  tube, 
or  air-chamber ;  the  turned-over  edges  being  securely  cemented  down, 
taking  care  that  the  juncture  is  air-tight.  The  material  is  then  doubled 
over,  so  as  to  bring  the  opposite  edges  together;  and  the  edges  of  the 
doublatures  are  united  by  cementing,  or  otherwise^  as  are  also  the  edges 
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of  the  tubes,  or  air^liamliera,  to  as  to  cavte  them  to  form  m  continaoas 
air-tight  rimt  wheiiy  if  the  sides  are  separated  to  some  distance  apart, it 
will  constitute  a  vessel  resembling  a  boat.  A  small  hose,  or  tube,  fur- 
nished with  a  stop^cock,  leads  into  the  air-chamber,  which  may  be 
inflated  in  a  few  moments  by  applying  the  mouth  to  the  stop-oock.  In- 
stead of  a  single  air^hamber,  there  may  be  two  or  three,  one  immedi- 
.  ately  under  the  other;  when,  should  oiie  be  accidentally  ruptured,  no 
InconTenience  would  result  therefrom. 

It  will  be  evident  that  a  vessel  so  constructed  will  float  in  the  water 
from  the  buoyancy  derived  from  the  air-chamber,  and  that  its  lower,  or 
bag  part,  will  also  remain  at  the  surface,  or  nearlf  so;  but  if  persons^ 
.  or  any  weighty  articles,  are  placed  upon  this  part,  it  will  sink  so  as  to 
displace  a  portion  of  water  equivalent  in  weight  to  itself,  if  its  specific 
gravity  be  not  greater  than  that  of  water,  and  that  in  this  wat,  it  may 
be  loaded,  whilst  the  tubular  part,  or  air-chamber,  will  remain  at  the 
•urface,  occupying  the  situation  of  the  gunwale  of  a  boat. 

To  form  a  covering  to  the  persons,  or  things,  contained  in  the  vessel, 
pieces  of  air-tight  canvas,  or  other  material, -may  be  attached  round  the 
air-chamber, and  maybe  folded, or  drawn,  over  the  persons, or  things, 
contained  in  the  vessel.  In  some  cases,  it  may  be  found  desirable  to 
leave  an  air-opening  in  the  covering,  which  opening  may  be  surmounted 
by  a  conical  tube,  or  other  device,  for  admitting  air,  and  keeping  out 
water. 

Oars,  or  paddles,  may  be  used  to  give  a  direction  to  such  vessels  ;  and 
where,  for  the  conveyance  of  troops,  or  for  any  other  purpose,  a  number 
of  them  are  to  cross  any  water,  a  tow-line  may  be  carried  by  the  first, 
and  employed  to  draw  the  others  over.  For  the  purpose  of  using  oars, 
there  should  be  thongs,  at  suitable  places  along  the  edges,  which,  when 
tied  together,  will  form  loops  through  which  the  oarS  may  pass.  Other 
devices  for  propelling  may  be  used  ;  as,  for  example,  a  triangular,  or 
other,  float  board,  having  a  line  attached  to  it,  in  the  manner  of  a  log 
line,  may  be  thrown  out  by  a  person  in  the  vessel,  when  by  drawing  the 
line,  the  vessel  will  be  propelled,  or  drawn,  towards  the  float  board. 

By  means  of  thongs  attached  to  the  edges  of  the  air-chamber,  the 
sides  of  the  tubular  air-chamber  may  be  made  to  approach  each  other 
in  any  part  desired,  and  any  required  form  he  given  to  the  outline  of 
the  vessel,  by  merely  tying  these  thongs  together. 

Where  it  is  desired  to  apply  the  principle  to  ships,  steam  boats,  Scc^ 
the  bag  part  need  be  but  little  larger  than  will  suflice  to  contain  one  or 
two  persons  only,  and  such  articles  as  they  may  desire  to  have  with  them, 
this  may  be  effected  by  having  the  berth  matrasses  of  any  ship,  steam- 
boat, &c.,  cut  into  two  parts  lengthwise,  and  covered  with  caoutchouc, 
or  with  other  water-proof  flexible  material,  as  aforesaid,  to  take  the  place 
of  tubes,  with  the  bag  of  the  aforesaid  material,  placed  between  the  two 
parts  of  the  matrass ;  and  in  this  case,  it  will  be  found  convenient  to  at- 
tach flexible  legging  to  the  bottom  of  the  bag  to  receive  the  legs  and  feet« 
A  person  may  then  carry  the  whole  in  his  hands,  walk  about  readily, 
and  jump  from  a  vessel,  or  wharf,  into  the  water,  and  when  there,  may  use 
his  feet  and  legs  to  enable  him  to  swim  backwards* 

With  an  apparatus  of  this  kind,  a  covering  mray  be  used  which  may 
be  drawn  round  the  neck,  over  the  head,  or  under  the  arms«  of  the  per- 
son, as  may  be  desired  $  and,  indeed,  this  and  other  parts  of  the  appara- 
tus are  susceptible  of  numerous  modifications,  whicbias  they  are  de- 
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ycadeBt  vpoii  die  jidgment,  or  the  fancy,  of  the  perton^uBiei^  i^  it 
would  be  impossible  to  esttmente. 

When  the  matrass  of  a  Tessel  is  used  to  form  the  g^nwateof  the  Life 
Boat,  sttch  matrass  may  be  made  ia  two  .thicknesses,  which,  when  used 
as  a  matrass,  lie  upon  each  other,  but  when  opened  oat,  will  form  the 
gvnwale,  the  bag^  part  depending  from  its  lower  edges.  Or,  the  matrass 
may  be  cut  into  two  parts,  along  its  middle,  so  as  to  consist  of  two  nai^> 
row  matrasses  of  half  the  usual  width,  which  lie  side  by  side  when  in 
the  berth,  but  when  used  as  a  Life  Boat,  then  open  out,  the  bag,  as  be- 
fsre,  depending  frojn  their  edges;  in  this  case,  as  the  two  parts  of  the 
matrass  are  not  continuous,  they  are  to  be  connected  by  water  proof 
ends,  consisting  of  cloth  which  may  be  drawn  up  in  any  convenient  way. 
This  mode  of  using  the  matrass  I  prefer;  the  gunwale  part  being,  in  this 
case,  of  half  the  width  and  double  the  thickness  of  that  first  described, 
which  I  find  to  be  advantageous. 

What  I  claim  as  my  invention,  and  wish  to  secure  by  Letters  Patent,  is 
the  constructing  an  apparatus,  or  vessel,  wholly  of  such  flexible  materials* 
as  are  herein  described ;  one  portion  of  which  material  shall  constitute 
an  air-chamber,  or  air-chambers,  which  may  be  readily  inflated  by  the 
mouth;  or  made  of  any  flexible  article  whose  specific  gravity  is  less  than 
that  of  water ;  such  as  the  materials  which  are  commonly  used  in  ship^*s 
berth  matrasses,  and  filled  with  hair,  straw,  fcc;  whilst  the  other  portion 
thereof  shall  contain  a  bag,  or  receptacle,  to  contain  persons,  baggage, 
goods,  ammunition,  fcc;  and  this  I  claim,  whatever  be  the  form  given 
to  such  vessel,  bag,  or  receptacle,  or  to  any  covering  which  may  be  used 
therewith,  whilst  it  is  constructed  so  as  to  operate  substantially  in  the 
manner,  or  upon  the  principle,  herein  set  forth. 

JoHK  Mauimtosh. 


Progrsii  of  Praetleal  and  Theoretleal  Meehanies  and  Clienilitry. 


Protection  of  Iron  by  Zinc. 

The  invalaable  discovery  by  M.  Sorel,  of  an  eflectaal  and  cheap  me- 
thod of  preserving  iron  from  rust,  or  corrosion,  by  zioc,  described  at  page  52 
of  the  present  volume,  has  occasioned  the  formation  of  a  Gaivanized- 
metal  company  for  the  manufacture  of  zinced  Iron,  and  the  extension  of  its 
use  throughout  Great  Britain.  The  happy  solution  of  this  long  sought  che« 
mical  problem,  which  will  doubtless  be  productive  of  immense  economy  in 
the  use  of  a  metal,  the  demand  for  which  most  continually  increase  faster 
than  the  possibility  of  its  adequate  production,  must  hereafter  constitute,  like 
the  steam  engine,  one  of  ^^  the  most  valuable  presents  from  philosophy  to 
the  arts.*'  The  fbllowbg  testimonials  to  the  soundness  of  the  principle  and 
value  of  the  discovery,  are  from  the  prospectus  of  the  English,  Scotch^ 
and  Irish  GalvanizedHnetal  Company.  G. 

M.  Sorel,  a  French  chemist,  after  many  years  of  study  and  experiment, 
discovered  an  application  of  a  scientific  principle  for  preventing  the  oxyda* 
tioo  or  destruction  of  metals,  particularly  iron,  as  efiectnal  as  it  is  simple  and 
inexpensive^  His  discovery  is  protected  by  a  patent  in  France  where,  for  some 
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moDthSythe  proc«88  has  been  in  successful  operation.  Patents  bave  also  been 
granted  for  the  inyention  in  the  United  Kingdom. 

The  discoyery  has  been  submitted  to  the  consideration  of  the  following  em- 
inent British  chemi8U:^W.  T.  Brande,  F.  R.  S.,  Professor  of  Chemistry  t* 
the  Royal  Institution;  J.  G.  Children,  F.  R.  S.;Tbon»s  Graham,  Professor, 
London  University;  A.  Garden,  M.  R.  I.;  Richard  Phillips,  F.  R.  S4  and 
soch  of  the  Reports  of  those  gentlemen  as  have  been  received  are  annexed. 

By  Professor  Chraham^  of  the  London  UnwersUy. 

The  effect  of  zinc  in  protecting  iron  from  oxydation  has  been  known  to 
chemists  tor  some  time.  When  these  two  metals  are  in  contact,  an  elec- 
trical or  galvanic  relation  is  established  between  them,  by  which  the  iron 
ceases  to  be  susceptible  of  corrosion  by  dilute  acidlB,  saline  solutions,  or  at- 
mospheric humidity.  It  was  found  in  experiments  lately  conducted  at  Dal>- 
lin  and  Liverpool,  that  small  pieces  of  zinc  attached  to  each  link  of  a  chain 
cable  were  adequate  to  defend  it  from  corrosion  in  sea  water.  The 
protection  was  observed  to  be  cbmplete,  even  in  the  upper  portion  of  the 
iron  chains  by  which  buoys  are  moored,  and  which,  from  being  alternately 
exposed  to  sea  water  and  air  is  particularly  liable  to  oxydation,  so  long  as 
the  zinc  remained  In  contact  with  the  iron  links.  The  protecting  Influence 
of  the  zinc  could  not  be  more  certainly  secured  than  in  the  articles  prepared 
by  the  patent  process,  the  iron  surface  being  uniformly  coated  over  by  that 
metal.  In  trials,  to  which  I  have  had  an  opportunity  of  subjecting  them,  the 
iron  escaped  untouched  in  acid  liquids,  so  long  as  a  particle  of  the  zinc  cover- 
ing remained  undissolved.  The  same  protection  is  afforded  to  iron  in  the 
open  atmosphere  by  zinc,  with  a  loss  of  its  own  substance,  which  Is  inappre- 
ciably minute.  The  zinc  covering  has  the  advantage  oyer  tinning^  that,  al* 
though  it  may  be  worn  off  and  the  iron  below  it  partially  exposed,  the  iroa 
is  still  secured  from  oxydation  by  the  galvanic  action,  while  the  smallest 
quantity  ot  zinc  remains  upon  it;  whereas  tin  In  common  tin-plate,  afforda 
no  protection  of  this  kind,  and  not  being  absolutely  impermeable  to  air  and 
moisture,  the  iron  under  it  soon  begins  to  rust  in  a  damp  atmosphere.  The 
simplicity  and  perfect  efficacy,  of  the  means  employed  to  defend  iron  from 
the  wasting  influence  of  air  and  humidity  in  this  process  of  zinctinning,  cer- 
tainly entitle  it  to  be  ranked  as  one  of  the  most  valuable  economical  disco- 
Teries  of  the  present  age. 

Thomas  Graham, 
Profesior  of  Chemistry. 

University  College,  London,  April  17th,  1838. 

Joinily  by  J.  G.  Children^  JSsq.y  P.  R.  iSl,  ^c.y  and  A.  Garden^  Esq.^ 

M.  R.  /.,  fyc. 

The  so-called  galvanized  iron  consists  of  iron  coated  by  zinc.  The  pro- 
cess  by  which  the  union  of  these  two  metals  is  eflected  we  are  ignorant  of, 
as  we  have  not  seen  a  copy  of  the  French  patent,  but  we  conclude  that  it 
is  somewhat  similar  to  that  by  which  iron  is  coated  with  tin,  since,  that  zinc 
may  be  so  employed  instead  of  the  latter  metal  was  pointed  out  by  the 
Messrs.  Aikin  in  their  Dictionary  of  Chemistry,  as  long  ago  as  the  year 
1807.  The  method  adopted  by  Sir  H.  Davy,  for  protecting  the  copper 
sheathing  of  ships  by  means  of  some  metal  whose  electrical  relations  are 
positive  with  respect  to  the  copper,  may  have  suggested  the  idea  of  a  simi- 
lar protection  to  iroui  and  it  is  obvious  to  theoryt  and  demonstrated  by  fact. 
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that  zinc  Is  an  iDComparably  more  powerfol  agent  ia  prododag  that  effect 
than  tin.  A  material  difference,  howeyer,  exists  between  the  Frenck  in- 
▼ention  and  that  of  Sir  H.  Davy,  since  the  English  philosopher  employed 
eoniaet  of  the  metals  only  in  protecting  copper;  whereas  Monsienr  Sorel 
avails  himself  of  the  chemical  (or  electrical)  affinity  of  the  metals  in  the 
most  extensive  and  perfect  contact  in  protecting  iron. 

Certain  specimens  have  been  shown  to  ns  as  the  results  of  comparative 
experiments  made  by  exposing  articles  formed  of  galvanized  iron,  and  simi- 
lar articles  of  tinned  iron,  and  of  iron  in  an  uncovered  state,  for  several 
months,  to  the  influence  of  the  atmosphere,  in  which  the  iron  of  the  first  re- 
mains unaffected,  whilst  that  of  the  two  latter  is  very  much  oxydated.  Time 
has  not  been  allowed  us  to  repeat  this,  the  most  simple  and  most  conclusive, 
experiment;  but  those  which  we  have  been  enabled  to  make  in  the  short 
interval  that  has  elapsed  since  our  opinion  on  the  merits  of  this  invention  has 
been  demanded,  give  us  every  reason  to  beheve  that  the  results  alluded  to 
have  been  honestly  obtained,  and  that  they  afford  decisive  evidence  of  the 
efficacy  and  importance  of  this  method  of  protecting  iron  from  rusting  in- 
fluences. 

The  experiments  we  have  made  consisted  in  expo^ng  plates  of  galvan- 
ized iron,  and  similar  plates  of  tinned  iron,  and  of  iron  altogether  unpro- 
tected, in  separate  vessels,  to  the  action  of  distilled  water,  a  solution  of 
common  salt  of  ahout  the  same  strength  as  sea* water,  and  of  diluted  mnri* 
atic  acid.  In  every  case,  the  unprotected  iron  and  the  tinned  iron  .were  acted 
on  and  oxydated  in  a  very  few  hours,  and  in  three  days  abundance  of  red 
oxyde  of  iron  was  found  to  have  been  deposited  in  each  vessel  containing 
the  iron  plates  and  the  tinned  iron  plates^  but  in  those  containing  the  gal« 
vanized  iron  not  the  slightest  trace  of  red  oxyde  could  be  detected,  and,  ex- 
cept an  almost  imperceptible  discolouration  of  the  zinc  surface,  which  in  one 
er  two  instances  had  become  a  little  darker,  the  galvaoizftd  iron  was  en- 
tirely unchanged.  A  piece  of  galvanized  iron  plate  and  of  simple  iron  plate 
were  also  placed  in  coniaei  with  each  other  in  distilled  water,  and  another 
similar  pair  in  a  solution  of  common  salt.  In  three  days  neither  plate  showed 
any  symptoms  of  the  iron  having  l>een  oxydated,  so  that  the  protecting 
power  of  the  zinc  of  the  galvanized  iron  plate  appears  to  have  extended  to 
the  iron  plate  in  external  contact  with  it  also.  It  had  been  suggested  to  us. 
that  perhaps  accidental  or  partial  abrasion  of  the  zinc  surface  might  occa- 
sion the  iron  to  rust  into  holes  where  unprotected.  We  did'  not  think  this 
likely,  nevertheless  we  put  It  to  the  test  of  experiment,  and  with  a  file  cut 
lines  into  the  galvanized  plate  entirely  through  the  zinc,  so  as  to  leave  the 
surface  of  tb$  iron  exposed,  and  did  the  same  with  a  plate  of  tinned  iron. 
In  every  instance  the  lines  in  tbe  latter  were  filled  in  a  day  or  two  with  red  ox- 
yde of  iron,  whilst  those  in  the  galvanized  iron  plate  retained  their  undiminish- 
ed metallic  brigMbess.  We  did  more.—- we  dissolved  off  every  particle  of 
zinc  from  two  portions  of  the  galvanized  plate— in  one  case  by  very  dilute 
muriatic  acid,  in  the  other  by  equally  dilute  sulphuric  acid.  As  soon  as  the 
whole  of  the  zinc  was  removed,  the  solution  was  poured  off,  and  a  portion 
of  it,  to  which  some  nitric  acid  was  previously  added,  waa  tested  for  iron  by 
pure  ammonia;  when  tbe  only  evidence  that  any  portion  of  the  latter  melal 
had  been  dissolved  was  a  very  faint  reddish  tinge  which  prevailed  through 
the  liquid,  but  so  slight  as  hardly  to  afford  a  sensible  precipitate  of  light  floe- 
colent  particles,  after  considerable  repose.  With  the  evidence  of  these 
facts  before  us,  we  can  have  no  hesitation  in  stating  our  opinion  that  this 
method  of  protecting  iron  from  rust  will  prove  of  infinite  service  in  a  variety 
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of  arts,  and  will  admit  of  economical  application  in  numerous  ways,  as  the 
roofing  of  buildings,  sheathing  and  bolting  of  ships,  and  a  thousand  other 
forms,  and  entirely  supersede  the  employment  of  tinned  iron,  except  in  ves- 
sels used  for  culinary  purposes,  in  which,  we  fear,  it  could  not  safety  be 
adopted.  It  is  possible  that  the  objection  to  the  use  of  H.  Davy's  protect- 
ed copper  for  the  sheathing  of  ships,  may  also  prevail  against  the  employ- 
ment of  the  galvanized  iron  for  the  same  purpose, — the  increased  tendency 
to  foulness  from  the  adherence  of  barnacles,  weeds,  &c.,  to  the  ship's  bot- 
tom; at  the  same  time  we  think  it  probable  that  it  may  not  be  liable  to  that 
drawback;  but  this  question  must  be  relerred  to  the  only  satisfactory  soIq« 
Hotk'-^expmment. 

J.  G.  CmLDREiri 
A.  Gardeit. 
London,  17th  April,  1838. 

By  TFiUiam  Thomas  Brandt,  Esq.,  F.  R.  S. 

Royal  Mint,  26th  April,  1838. 

Gentlemen*-*!  have  examined  the  several  articles  sent  to  me  by  your  or- 
der, under  the  name  of  galvanized  iront  and  represented  as  manufactured 
of  iron  in  various  combinations  with  zinc.  In  this  way  an  arrangement  sus- 
ceptible of  electric  excitation  is  obtained,  in  which,  consistently  with  the 
laws  of  electro-chemical  action,  a  preservative  power  is  conferred  by  the 
zinc  upon  the  other  metal;  for  in  all  cases  in  which  two  different  metals  are 
in  contact,  a  current  of  electricity  may  be  established  In  them  in  such  a  di- 
rection as  to  protect  the  least  oxydizable  of  the  two  metals. 

In  common  tin-plate,  or  tinned  iron,  the  combination  is  such  that  the  oxy- 
dizement,  or  corrosion,  of  the  iron  is  accelerated  by  the  tin,  so  that  the  iron 
is  the  protecting  and  the  tin  the  protected  metal;  but  in  the  case  before  us, 
in  which  the  respective  metals  are  iron  and  zinc,  the  reverse  effect  ensues, 
the  iron  is  here  the  protected  metal,  and  zinc  the  protectory  and,  consequent- 
ly, when  these  latter  combinations  are  subjected  to  the  action  of  water  and 
other  agents,  the  iron  is  preserved  from  corrosion  so  long  as  any  zinc  re- 
mains to  maintain  the  electrical  current. 

.  I  have  subjected  pieces  of  this  prepared  iron  to  the  action  of  distilled 
water,  to  rain  water,  to  sea  water,  to  the  joint  action  of  air  and  water,  to 
dilute  solutions  of  sulphuric,  nitric,  and  muriatic  acidi,  and  to  other  ozydi- 
zing  or  corroding  agents  upon  the  common  tinned  plate  and  upon  wrought 
and  cast  iron,  and,  as  was  expected,  the  rusting  and  corrosion  of  the  iron, 
is  in  all  these  cases  entirely  prevented  in  the  zinced,  or  patent,  plate;  where- 
as, on  the  other  hand,  it  goes  on  with  more  or  less  rapidity  in  regard  to  the 
unprotected,  and  the  tinned,  iron;  and  as  respects  the  latter,  the  iron,  when- 
ever it  is  exposed,  appears  to  be  more  rapidly  corroded  ii  consequence  of 
the  adjacent  tin. 

As  far,  therefore,  as  under  these  circumstances  the  relative  durability  of 
the  patent  iron  as  compared  with  either  wrought,  or  cast  iron,  or  with  tinned 
iron,  is  concerned,  permanence  is  excessively  in  favour  of  the  former;  and 
there  can  be  no  doubt  of  the  great  advantage  that  must  accrue  in  a  vast 
number  of  the  ordinary  applications  and  uses  of  these  substances,  in  the  em- 
ployment of  the  zinced,  or  patent,  plate,  and  in  its  substitution  for  any  of  the 
usual  forms  of  manufactured  Iron. 

As  my  experiments  have  necessarily  been  limited  in  regard  to  time,  I  can* 
not  speak  with  certainty  as  to  effects  which  may  possibly  ensue  from  the  pro* 


Digitized  byVjOOQlC 


Protection  of  Iron  by  Zinc  190 

tracted  action  ofchemical  agents  upon  the  zinced  iron;  but  both  theory  and 
experience  lead  me  to  believe  that  so  long  as  the  zinc  endnres*  the  protec- 
tion will  hold  good. 

Again,  speaking  theoretically,  I  should  presume  that  the  anced  plate,  or 
the  other  forms  of  tho  protected  iron,  would  be  admirably  adapted  for  roof* 
ing  materials,  gutters,  water  pipes,  chimney  tops,  packing  cases,  and  all 
analogous  applications  in  which  a  light  and  durable  material  that  will  resist 
the  joint  action  of  air  and  water  is  required;  that  it  would  also  be  well  adapt- 
ed for  certain  tanks  and  cisterns;  for  the  manufacture  of  a  great  variety  of 
articles  required  to  endure  a  damp  atmosphere,  such  as  locks,  keys,  hinges, 
and  so  forth;  for  cellars,  warehouses,  and  all  exposed  situations;  and  for  the 
iron-work  of  bridges,  canal  locks,  and  of  much  other  machinery^for  the 
beams  and  columns  of  buildings;  for  clamps,  bars,  rails,  bolts,  nails, 
tcrews  and  nuts;  for  all  out-door  works;  and  for  many  implements  in, 
akd  parts  of  chemical  and  other  manufactories.  In  short  these  appli- 
cations are  as  obvious  as  they  are  endless. 

On  the  whole,  I  regard  this  as  by  far  the  most  valuable  practical  ap- 
plication of  the  electro-chemical  principle  of  the  protection  of  metals 
which  has  hitherto  been  carried  into  effect 

I  am.  Gentlemen, 

Your  faithfuliservant, 

William  Thomas  Brands. 

In  addition  to  which  indubitable  opinions,  the  following  translated  ex- 
tracts from  the  French  Society  are  corroborative  and  interesting. 

^'Chemists  have  long  attempted  to  apply  electricity  by  perpetual  con- 
tact to  the  preservation  of  iron;  but  the  means  employed  were  defective 
and  unsuccessful,  until  the  recent  discovery  by  M.  Sorel.  Sir  H.  Davy 
died  with  the  conviction,  that  the  application  of  the  principle  was  pos- 
sible, and  would  some  day  be  attained. 

^Science  has  already  given  testimony  in  favour  of  M.  SoreFs  process. 
Messrs.  Dulong  and  Dumas  have  frequently  alluded  to  it  in  their  ad- 
dresses to  L'Academie  des  Sciences. 

^'The  following  extract  is  from  a  Report  made  to  the  General  Meet- 
ing of  La  Soci^te  d'Encouragement,  at  which  Baron  Thenard  presided 
on  the  5th  July,  1837.  , 

^^  ^The  experiments  of  several  members  of  the  Committee  of  the 
Chemical  Arts  have  proved  that  M.  Sorel's  process  effectually  pro 
tects  iron  from  oxydation.  It  is,  therefore,  to  be  expected,  that  the 
galvanic  coating  will  soon  be  applied  not  only  to  the  sheet-iron  but  to 
many  of  the  larger  masses  of  that  metal,  cast  or  wrought,  which  are 
employed  in  naval  architecture,  military  implements,  and  domestic 
buildings,  especially  to  the  iron-work  of  shipping  exposed  to  the  atmos- 
phere, or  to  salt  water;  to  war  projectiles,  to  masses  of  irbn  buried  in 
damp  situations,  or  covered  with  piaster. 

*^'The  Galvanic  Paint  is  well  adapted  to  all  articles  of  iron  exposed 
to  the  action  of  air  or  water,  or  both  alternately.' " 

JSxtractfrom  (he  RqMfrt  of  VAcademxe  des  Sciences.    Paris^  11/A 

Aprils  1837. 
*^M.  Dumas  read  a  Report,  by  which  it  appeared  that  various  trials 
had  been  made  by  Sir  H.  Davy  and  other  chemists  to  preserve  iron 
from  rusty  but  that  none  had  succeeded.     He  at  the  same  time  read  a 
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letter  from  Captain  Bom,  (of  the  Artillery  of  Franoe,)  addressed  to  th« 
Academy,  calling  their  attention  to  the  vast  importance  of  this  discov- 
ery in  its  applicability  to  military  purposes  only.  In  giving  the  sub- 
stance of  Captain  Bom's  letter,  M.  Dnmas  said,  Hhe  military  and  naval 
artillery  had  a  stock  of  7,734^00  projectiles  of  the  value  of  36,000,000 
francs  (1,100,000A  sterling.)  According  to  Captain  Born's  estimate  a 
pile  of  cannon  balls,  after  twenty  years*  exposure  to  the  open  air,  are  al- 
most  all  unfit  for  service.  If  it  be  admitted,  as  it  must  be,  that  the  val* 
ue  of  a  projectile,  sold  a^i  cast  iron,  is  not  more  than  one-third  of  its 
cost  price,  then  is  the  importance  of  this  discovery  apparent.  Sup- 
posing that  the  Government  of  France  should  adopt  M.  Sorel's  process 
the  expense  of  which  is  very  trifling,  it  then  would  appear,  from  Cap- 
tain Born's  calculations,  that  a  saving  of  17,333,334  francs,  for  this 
part  alone  of  the  war  department,  would  accrue  in  twenty  years.' " 

The  Patent  Process  may  be  applied  in  three  different  ways,  all  equal- 
ly simple: — 

1.  By  coating  iron  with  zinc  in  a  fluid  state. 

3.  By  applying  a  paint  made  from  zinc« 

3.  By  covering  with  a  powder  made  from  zinc. 

Under  the  first  process,  many  articles,  not  already  referred  to,  will 
occur  to  every  one  considering  the  subject  Gas-pipes,  water  pipes, 
rails,  for  tram-roads,  iron  bridges,  iron  boats,  roof-gutters,  iron  railing, 
interior  of  steam-engine  boilers,  iron  sheathing  of  ships,  ships'  bolts, 
9cc.  On  the  applicability  of  the  patent  process  to  the  three  last  men- 
tioned articles  but  little,  if  any,  doubt  exists  in  the  minds  of  our  most 
eminent  chemists.  The  difference  in  the  cost  of  a  seventy-four  gun 
ship  between  iron  and  copper  would  be  as  810/.  to  64802<  The  saving 
in  her  Majesty's  Navy  and  in  the  Mercantile  marine  of  this  country 
would  consequently  be  enormous. 

Under  the  second  process,  zinc  paint  would  be  employed  wherever 
the  bulk  of  the  article  to  be  protected  or  the  difiicutty  of  displacing  it 
would  render  an  immersion  of  the  iron  into  the  heated  metal  impracti- 
cable. Bridges,  therefore,  already  constructed,  boats  already  built,  in 
short  all  articles  already  fixed  may  be  preserved  from  further  decay  by 
the  use  of  the  patent  paint.  This  paint  will  not  be  dearer  than  white 
lead. 

By  means  of  the  third  process,  the  finer  sorts  of  iron  and  steel 
will  be  preserved.  All  articles  of  hardware  and  cutlery  are  subject  to 
the  most  serious  deterioration  by  exposure  to  moisture;  but  by  applying 
to  them  the  galvanic  powder,  or  wrapping  them  in  paper  prepared  with 
it,  they  may  be  exposed  with  safety  to  any  weather,  or  exported  with 
security  to  any  climate. 

It  remains  only  to  repeat  that  the  processes  are  not  expensive.  How- 
ever numerous  and  important  are  the  admitted  advantages  of  these  dis- 
coveries, they  would  be  less  striking  were  they  to  be  obtained  only  at  a 
high  price.  The  process  of  coating  with  the  metal  in  a  liquid  state  is 
cheaper  than  tinning.  Tin  is  worth  98s.  per  cwt.,  zinc  20s.  per  cwt. 
Supposing  that  galvanized  sheet  iron  should  be  sold  at  the  price  of  tin- 
plate,  the  profit  would  be,  at  least,  lOO  per  cent*  i^nd.  Mech.  aug. 
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Blasting  by  Galvanism. 

Mr.  Bethell,  who  Tor  many  years  past  has  been  engaged  in  inquiries  and 
experiments  en  diving,  and  is  the  patentee  of  an  improved  diving  dress,  fa- 
voured the  Institution*  on  the  following  meeting,  April  24,  with  the  result  of 
his  practical  experience  of  the  effects  of  a  blast  ignited  by  galvanism.  This 
he  had  been  led  to  devise  by  having  frequent  occasion  to  blow  off  the  decks 
of  sunken  vessels,  in  order  to  enable  the  divers  to  reach  the  cargo.  We 
will  first  describe  the  usual  mode  of  conducting  this  operation,  which  is  as 
follows.  The  charge  of  powder  is  enclosed  in  a  tin  canister,  and  depo- 
sited in  a  requisite  position  in  the  wreck.  It  is  lighted  by  means  of  a  sort 
of  quick  match,  made  of  cotton  steeped  in  spirits  of  wine  and  gunpowder, 
and  then  dried.  This  match  is  protected  from  the  sea  water  by  an  Indian 
rubber  tube  enclosing  it,  and  inserted,  water-tight,  into  the  canister.  These 
precautions  being  carefully  taken,  the  fire  is  conveyed  with  tolerable  cer- 
tainty to  the  charge;  but  as  it  runs  along,  it,  of  course,  blows  up  the  India 
rubber  tube — a  very  expensive  process  when  the  depth  of  water  is  con- 
siderable. 

We  will  now  proceed  to  describe  Mr.  BethelPs  mode  of  effecting  the 
same  object:  we  could  have  wished  to  illustrate  it  by  a  sketch,  but  are  un- 
avoidably prevented  by  want  of  time.  We  will,  however,  undertake  to 
render  the  matter  clear  to  any  one  who  has  ever  seen  a  galvanic  battery  in 
action — perhaps  to  some  others  besides.  It  is  well  known  that  a  piece  of  pla- 
tinum, or  of  iron  wire,  when  made  to  connect  two  copper  wires  leading  from 
the  two  poles  of  the  battery,  instantly  becomes  red  hot,  and  capable  of  ig- 
niting gunpowder,  or  even  lighting  a  spirit  lamp.  The  problem  for  Mr. 
Bethell  to  solve,  was  just  this;  to  introduce  this  same  piece  of  platinum,  or 
iron  wire  into  his  charge  of  powder,  and  keep  open,  when  placed  in  its  sit- 
uation under  water,  its  connexion  with  his  galvanic  apparatus  in  his  boat 
above.  This  object  he  effected  as  follows: — To  consider  first  his  canister; 
in  the  top  is  fixed  a  cork  coated  with  sealing  wax,  through  which  descend, 
water-tight,  two  vertical  copper  wires  reaching  into  the  middle  of  the 
charge.  These  are  separate  during  their  whole  coarse,  except  at  bottom, 
where  they  are  connected  by  a  piece  of  platinum,  or  of  iron,  wire;  and  at  top 
they  rise  a  little  way  above  the  cork,  and  are  curled  round  into  two  dis- 
tinct loops.  AAer  the  charge  is  introduced,  the  top  is  cemented  on  the  ca- 
nister with  putty.  This  then  being  all  ready  for  the  explosion,  let  us  con- 
sider, secondly,  Mr.  fiethelPs  chain  of  communication.  Now,  here  the 
difficulty  is,  that  we  must  have  not  only  two  wires,  but  two  wires  insulated, 
kept  totally  distinct  as  far  as  their  power  of  communicating  the  galvanic  ac- 
tion is  concerned;  for  this  action  is  wanted  in  the  canister,  not  in  the  boat, 
nor  in  the  sea  water.  For  this  purpose  Mr.  Bethell  coats  the  wires  with  a 
non-conductor;  the  best  he  considers  to  be  the  caoutchouc  solution,  or  varnish, 
prepared  by  Macintosh  and  others.  His  wire  is  about  as  thick  as  common 
bell  wire,  and  wrapped  round  with  cotton  thread,  like  the  wire  which  the 
ladies  use  for  millineiy.  Two  of  these  cottoned  wires  are  coated  with  the 
Tarnish;  when  dry  they  are  connected  together  by  thread,  and  form  a  gal- 
vanic rope,  which  may  be  laid  by  for  use,  in  coils  of  any  necessary  length. 
The  wires  in  the  canister  are  likewise  separately  covered  with  cotton,  and 
coated  with  the  varnish;  except  at  the  two  ends,  at  the  one  end  of  which 
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they  touch  the  platioom  coDoectiDg  wire,  and  at  the  other  the  gaWanic  rope 
leading  from  the  boat. 

Aod  now,  hie  apparatus  beiDg  ready,  Mr.  Bethell  proceeds  to  bis  opera-* 
tioDS.  He  has  in  his  boat  his  galTanic  apparatus*  coils  of  rope  ready  pre- 
pared, and  caoisters  ready  charged.  He  takes  out  a  coil;  untwists  the  end 
for  a  short  distance,  removing  also  the  cotton  and  yarnish;  he  then  twists 
the  ends  of  the  two  wires,  one  into  each  of  the  loops  projecting  out  of  the 
canister  top.  The  ends  of  the  wires  and  the  loops,  both  of  which  we  hare 
stated  to  be  without  varnish,  are  then  coated  separately  with  sealing  wax — 
a  non-conductor  likewise.  Tlius  Mr.  Bethell  obtains  what  he  wants;  a 
double  chain  of  communication,  properly  insulated,  from  his  boat  to  his 
charge  of  powder  In  the  canister.  He  has  then  only  to  send  down  a  diver 
to  lodge  the  canister  in  its  proper  place,  letting  out  the  galvanic  rope  as  he 
descends;  and  on  the  return  of  the  man  all  is  ready.  The  two  wires  are 
separated  at  the  end  of  the  rope  in  Mr.  BethelPs  hands;  he  brings  one  into 
connexion  with  each  pole  of  the  galvanic  apparatus:  the  galvanic  fluid  finds 
an  unbroken  chain  of  communication  down  to  the  platinum  wire  in  the  canis- 
ter: quick  as  thought  the  platinum  grows  red  hot,  and  the  explosion  takes 
place  as  was  desired. 

Repeated  experience  has  proved  the  efficiency  of  Mr.  Bethell's  contri- 
vance. He  has  used  a  battery  of  six  cells,  and  has  found  it  sufficiently  pow-  . 
erful  for  his  purpose  when  using  a  galvanic  rope  of  100  yards.  But  so  long 
a  rope  is  seldom  necessary  in  practice;  for  a  charge  of  two  or  three  pounds 
of  blasting  powder  is  found  to  produce  no  other  effect  than  a  wave  on  the 
surface,  when  exploded  thirty  feet  under  water.  Mr.  Bethell  states,  how- 
ever, that  one  of  Professor  Daoiel^s  six-cell  batteries  will  ignite  a  charge  at 
the  distance  of  300  or  400  yards.  This  would  insure  the  safety  of  the  op- 
erator in  most  cases  where  danger  arises  from  the  common  modes  of  blast- 
ing; and  with  more  powerful  batteries,  the  effect  might  be  produced  at 
nuicb  greater  distances — miles  off,  says  Professor  Daniel.  The  same  method 
is,  of  course,  applicable  to  the  blasting  of  rocks  under  water,  an  operation 
frequently  necessary  in  the  construction  and  improvement  of  harbours,  and 
in  other  marine  works.  For  these  purposes,  also,  Mr.  Bethell's  improved 
diverts  dress,  before  alluded  to,  will  be  found  of  great  service. 

The  econdby  of  Mr.  BethelPs  process  is  very  great  In  all  cases,  the 
canister  is,  of  course,  blown  up:  by  that  which  we  have  been  describing,  in- 
stead of  an  India  rubber  tube  reaching  from  the  boat  to  the  charge,  there  is 
destroyed  only  about  six  inches  of  the  galvanic  rope — about  a  foot  of  com- 
mon copper  bell  wire  saves,  shall  we  say  fifty  yards  of  India  robber  tube? 

Mr.  Betheirs  improved  process  is  plainly  capable  of  application  to  all 
cases  where  blasting  is  used.  In  military  engineering,  for  example,  it  offers 
the  grand  advantage  of  enabling  the  officer  himself,  in  safety  and  at  a  dis- 
tance, to  apply  the  match  (as  he  would  say)  to  a  number  of  mines  almost 
simultaneously*  and  blow  up  the  enemy  with  the  utmost  precision.  A  gal- 
vanic  battery  indeed  would  at  first  amuse  both  officers  and  men;  but  as  the 
novelty  wore  ofi^  it  would  take  its  place  among  the  paraphernalia  of  war, 
and  make  itself  respected.  It  is  the  frequent  fate  of  useful  inventions  to  lie 
^rst  laughed  at»  then  tried,  then  used— and,  last  of  all— praised. 

VVe  confess,  however,  that  we  have  always  far  greater  pleasure  in  wit- 
nessing the  application  of  new  discoveries  in  science  and  ingenious  inven- 
tions in  the  arts,  to  the  pursuits  of  peace,  than  to  the  deeds  of  war.  Man 
ever  appears  in  the  noblest  light  when  employing  his  intellectual  endowments 
in  direcUng  the  powers  of  Nature  rather  to  the  preservation  than  the  de- 
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straction  of  fife.  And  we  do  hope  that  g^eat  good  will  arise  from  the  ap- 
plicatiQD  of  Mr.  Bethel  1*8  process  of  blastinj^  to  the  purposes  of  mining. 
Lay  in  a  mine  as  many  blasts  as  yon  please— yoii  may  then  call  off  all  yoni^ 
miners  and  place  them  out  of  reach  of  danger,  and  explode  the  whole  at 
once.  The  snperlntendent  of  the  mine  in  his  office,  or  the  proprietor  in  his 
parlonr,  roaj  fire  all  the  blasts — the  miner  may  lay  the  charge;  but  let  him 
try  to  light  the  copper  wire  as  long  as  he  pleases^— the  platinnm  remains 
cold  till  the  galvanic  flaid  darts  into  it  and  fires  op  the  explosion  at  once.* 

Min.  KeT. 


Stgnor  Pi8irueei*8  new  mtthod  of  striking  vp  MtdaU  without  the  aid  of 
engraving.    By  Wm.  Baddei^y. 

Signor  Pistrueci's  first  application  of  his  new  process,  has  been  in  strik- 
ing up  a  seal  for  the  Duchy  of  Ltncaster.  This  seal  is  four  inches  io  di« 
ameter,  of  sterling  silver;  one  side  presents  a  very  beautiful  equestriao 
figure  of  her  Majesty,  Queen  Victoria,  surrounded  br  a  bold  in6cnptk>n$ 
on  the  reverse^  the  arms  of  the  Duchy  are  richly  emblaxooed,  in  the  midst 
of  a  profusion  of  scroll-work,  with  an  inscription.  To  have  engraved  the 
two  dies  for  striking  op  this  seal,  would  have  taken  about  fourteen  or  fif- 
teen months  hard  labour,  with  the  risk  at  the  end  of  that  time,  of  the  dies 
breaking  in  the  process  of  hardening.  By  Signor  Pistrucci^s  method,  they 
have  been  produced  iu  less  than  fifteen  days. 

There  is  an  exquisite  softness,  and  a  boldness  of  relief,  in  many  parta 
of  this  seal  not  attainable  in  an  engraved  die;  the  graceful  flowing  of  the 
drapery,  the  prominence  of  the  arm  of  her  Majesty,  as  well  as  the  ear  and 
hoofs  of  the  horse,  are  altogether  unrivalled.  The  fame  of  Signor  Pistruc-* 
ci's  success  has  drawn  to  the  Mint,  most  of  those  who  are  celebrated  for 
their  practical  acquaintance  with  the  powers  and  properties  of  the  metals^ 
and  with  mechanics  generally;  one  and  all  of  whoin  have  expressed  them* 
selves  astounded  at  the  results  obtained.  When  such  gentlemen  as  Bra'» 
mah,  Maudalay  and  others,  state^  that  nothing  short  of  seemg  with  their  own 
eyes  would  have  satisfied  them  of  the  possibility  of  such  a  work,  incredu- 
lity may  well  be  pardoned  in  those  who  have  not  witnessed  the  recent  pro- 
duction. There  are  plenty  of  workmen  io  the  Royal  Mint,  well  versed 
in  all  the  methods  employed  at  the  Soho  for  the  last  fifty  years,  and  they 
all  agreed  in  designating  Mr.  Pistrueci's  plan,  when  first  propounded  to 
them, — as  a  ncfv  Jangled  and  imposaible- schetne^  and  yet  have  these  very 
workmen  themselves  since  proved  its  possibility. 

The  outline  of  Signor  Pistrueci's  plan,  is  tolerably  well  explained,  in 
the  Itmes  newspaper;  the  subject  is  modeled  in  the  usual  way,  either  in 
wax,  clay,  or  other  fit  material,  from  which  a  cast  is  taken  in  plaster  of 
Paris.  The  plaster  cast  being  hardened,  is  moulded  in  fine  sand  with 
great  care,  and  a  cast,  in  iron,  is  taken  from  it.  The  great  secret — if 
there  can  be  any  secret  in  what  has  been  published  in  the  leading  jour- 
nal bf  the  day)  and  thence  very  extensively  copied  into  other  publica* 
tions — consists  in  the  thinness  of  the  iron  castings.     The  plaster  of  Paris 

•  See  Jour.  fnnk.  Inst^  vol  XII,  page  221,  (Oct.  1883,)  for  k  paper  by  Dr.  Hare,  hi 
which  the  mme  mode  of  blasting  by  galvanic  ignittoo,  is  suggested  and  described.  The 
practicil  part  of  the  operation  as  recommended  by  Mr.  Bettiell,  is  perhaps  more  simple 
and  efiTectuali-tbe  tetult  of  frequent  trial  and  czperiment^^ut  the  principle  is  the 
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model  is  left  only  about  one  eighth  of  an  inch  thick,  the  consequence 
of  which  is,  that  the  ehUl  which  takes  place  on  the  surface  of  all  iron 
castings,  from  the  proximity  of  the  two  surfaces  in  this  instance,  per. 
Tades  the  whole  mass,  giving  it  the  hardness  of  a  hardened  steel  die, 
with  a  toughness,  not  attainable  by  the  latter  metal  while  in  a  hard  state. 

In  all  large  castings,  the  contraction  of  the  mass  of  metal  in  cooling 
causes  a  shrinking  of  all  the  finer  lines,  while  in  thin  casting,  the  sharp- 
ness of  every  line  is  preserved  with  surprising  beauty. 

The  iron  casting  having  been  made  perfectly  flat  at  the  back,  a  hoi' 
low  is  turned  out  in  a  steel  bed  to  receive  it,  and  when  thus  mounted  it  is 
ready  for  use.  One  proof  among  many  others,  of  the  extreme  hardness 
of  the  cast  iron  dies,  is  afforded  by  the  fact,  that  no  extension  of  the 
metal  takes  place  from  the  severest  blows:  the  die  fitting  no  tighter  into 
its  bed  after  striking  up  a  medal,  than  it  did  before.  The  seal  before 
alluded  to,  took  upwards  of  one  hundred  and  fifty  blows  from  the  most 
powerful  press  in  the  mint,  and  the  dies  appear  in  every  respect  as  per- 
fect now  as  when  first  cast* 

Many  persons,  who,  from  their  known  celebrity  and  eminence  in  the 
scientific  world,  would  be  considered  the  very  highest  authorities  thai 
could  be  cited  in  a  question  of  this  kind,  have  not  only  on  examination 
admitted  xht  entire  novelty  and  great  importance  of  this  process,  but 
have  charged  Signer  Pistrucci  with  injustice  to  himself,  for  neglecting 
to  secure  the  privileges  of  a  patent.  This,  however,  the  Signor  has 
from  the  first  declined  to  do;  choosing  rather  to  throw  open  the  result 
of  his  (miscalled)  ^'hours  of  idleness,"  for  universal  public  benefit. 

What  the  real  value  of  this  discovery  is — or  %vhere  the  useful  appli- 
cation of  the  fact  thus  established  will  stop,  it  is  at  present  wholly  im- 
possible to  imagine.  The  advantages  of  being  able  to  produce  at  so 
little  cost,  and  in  so  short  a  space  of  time,  the  most  perfect  and  beauti- 
ful designs^-^or  to  copy  with  so  much  facility  the  choicest  productions 
of  others,  are  altogether  incalculable.  One  drawback,  perhaps,  is  the 
power  thus  placed  in  the  hands  of  the  fraudulent  copyist,  and  the  spuri- 
ous eoiner;  but  the  knowledge  of  an  existing  power  to  do  certain  mis- 
chiefs generally  produces  an  antidote  sufficient  fur  the  evil,  and  it  is 
to  be  hoped  the  present  case  forms  no  exception  to  the  rule.  One 
happy  effect  of  the  general  introduction  of  this  method  of  obtaining 
diesy^WX  be,  to  make  the  die-sinkers  more  of  artists  and  less  of  mechanics^ 
to  wield  the  graver  /e0«— biTl  the  pencil  more  skilfuUy,  Should  my  en- 
deavours to  render  this  useful  process  intelligible,  not  be  sufficiently 
explicit,  I  shall  have  much  pleasure  in  affording  any  additional  informa« 
tion  that  may  be  thought  necessary. 

Loud.  Mecli.  Maf . 


Simfle  Letter  Copying  Machine.    Bt  N«  S.  Heimekbn. 

The  object  of  this  contrivance  is  to  afford  to  the  trsveller  a  portable  in- 
fttmment  for  copying  letters,  &c.  It  consists  simply  of  a  brass  tube  14 
Inches  long  and  1^  diameter.  One'end,  which  has  a  bottom  soldered  into 
It  and  a  cover  fitted  to  it,  contains  a  small  bottle  of  copying  ink.  To  the 
inside  of  the  cover  of  the  other  end  is  attached  a  brush  for  the  purpose  of 
damping  the  paper.  The  space  between  is  occupied  by  sheets  of  copying 
paper,  together  with  some  oiled  paper  and  thick  blotting,  oi  filtering,  paper 
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in  a  cover.  To  u«e  the  instrument  it  is  onlj  necessary  to  place  a  sheet  of 
copying  paper  between  tfie  leaves  of  blotting  paper,  which  have  been  pre- 
viouslj  wetted  with  the  brush,  and  (o  let  it  remain  till  sufiicientlj  damp 
-*or^  more  eipeditiouslj,  to  damp  the  copying  paper  itself  with  the  brash 
and  allow  the  dry  blotting  paper  to  absorb  the  superfluous  moisture.  Place 
the  paper  thus  prepared  upon  the  letter,  &c.,  and  over  it  a  piece  of  oiled 
paper  and  roll  the  whole  tig;htly  upon  the  outside  of  the  brass  tube  which 
may  be  then  rolled  under  the  hands  upon  a  table;  a  copy  may  thus  be  rea- 
dily taken  off!    Ihe  tube  also  serves  the  purpose  of  a  ruler. 

Load.  Mech.  Mi«. 


Manufacture  of  SaH  for  Dairy  Purpoas. 

The  Dutch  are  remarkably  particular  as  to  the  proper  quantity  and 
quality  of  their  salt,  of  which  there  arc  three  kinds  manufactured.     The 
small  salt  for  butter,  which  is  somewhat  smaller  than  the  common  salt 
made  in  this  country,  is  boiled,  or  evaporated,  in  34  hours.     This  kind 
is  also  used,  as  already  mentioned,  in  mixing  in  some  districts  with  the 
Kanter  cheese.     The  second  salt  is  evaporated  by  a  slower  process,  in 
about  three  days.    It  is  used  in  salting  by  outward  application,  the  Edam, 
Gouda,  and  in  some  places,  the  Kanter,  cheeses.    This  kind  is  beauti- 
fully formed  in  natural   crystals  of  about  half  an  inch  square.     The 
third  kind  is  larger  sized  ;  the  crystals  are  nearly  an  inch  square,  and 
the  evaporation  process  lasts  four  or  five  days.     It  is  sometimes  used 
for  salting  the  cheeses  by  outward  application,  but  principalfy  for  cu- 
ring fish,  beef,  pork,  &c.     The  Dutch  pay  great  attention  to  the  exact 
quantity  of  the  particular  kind  of  salt  necessary,  so  that  we  never  find 
the  cheeses  made  in  Holland  salted  to  an  intolerable  degree,  as  we  some- 
times experience  in  this  country.    I  (says  Mr.  Mitchell)  endeavored  to 
discover  the  mode  of  manufacture,  and  learned  some  particulars  on  this 
important  subject,  but  there  appeared  to  be  some  secret  in  the  process, 
which  the  manufacturers  were  unwilling  to  disclose.     One  thing  is  cer- 
tain, that  the  use  of  the  Dutch  salt  is  one  of  the  causes  of  the  sweet  and 
delicious  flavour  of  their  butter,  which,  although  always  well  flavored^ 
hardly  tastes  of  salt,  or  rather  of  that  acrid  quality  which  the  poisonous 
bittern  of  the  muriate  and  sulphate  of  magnesia,  pervading  our  common 
salt,  imparts  to  our  butter;  and  this  is  very  obvious  in  comparing  the 
Dutch  butter  with  the  best  salted  butter  of  this  country.     When  it  is 
considered  that  the  health  and  prosperity  of  the  people  are  materially 
concerned  in  the  use  of  this  article  in  so  many  various  ways,  the  pro- 
priety, or  rather  necessity,  of  improvement  in  its  manufacture  will  be 
more  evident,  and  it  is  rather  remarkable  that  whilst  chemistry  has  now 
advanced  to  such  perfection,  no  change  has  taken  place  in  the  mode  of 
making  salt  for  several  centuries.     The  late  scientific  Earl  of  Dundon- 
ald,  the  late  Dr.  Coventry,  and  the  Rev.  James  Headrick,  proposed  im- 
portant improvements  in  the  mode  of  manufacturing  this  article,  which, 
liowever,  seem  never  to  have  been  adopted. — 7\mes. 

a  London  Mechanics'  Kafssine. 
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Report  made  to  the  Academy  of  Sciences^  on  the  IViering  J3lpparatu9  rf 
Henry  de  Fonvielle,    By  M.  Araoo. 

The  Academy  has  charged  M.  M.  Gay  Lussac,  Magendie.  Robiquet  and 
myself,  with  an  examination  of  the  filtering  apparatus  of  M.  Henri  de  Pon- 
vielle.  The  qaestion  of  filtration  is  so  important  and  so  keenly  agitated 
at  the  present  time,  that  high  authorities,  th^  municipal  administration 
of  our  chief  cities,  as  well  as  private  indiTtdoals  frequently  consult  the  Aca- 
demy on  this  subject,  so  that  it  has  Appeared  to  as  to  be  proper  to  consider 
the  problem  in  all  its  bearings.  It  is,  besides,  the  best  mode  of  suitably 
appreciating  the  new  method  on  which  we  are  appointed  to  decide. 

Mankind  use  for  drink,  for  cooking,  for  cleanliness,  and  for  the  useful 
arts,  cistern  water,  well  water,  spring  water,  and  river  water.  These  four 
kinds  of  water  have  one  common  origin — rain.  Rain  water  is,  in  general, 
so  pure,  that  foreign  matters  can  be  detected  in  it,  only  by  means  of  very 
delicate  chemical  reagents. 

Cisterns,  constructed  with  well  chosen  materials,  would  therefore  be  the 
best  means  of  obtaining  excellent  water  for  drinking  if  the  rain  all  fell  di- 
rectly into  them,  and  did  not  bring  with  it  dirt,  dust,  insects,  accumula- 
ted in  dry  weather  on  the  roofs  and  terraces  over  which  it  flows.  In  certain 
localities,  as  at  Venice,  for  example,  the  inconveniences  now  alluded  to  are 
felt  to  such  an  extent,  that  they  found  the  necessity  of  causing  the  rain 
water,  before  it  reached  the  great  cistern  of  the  Ducal  Palace,  which  was 
much  resorted  to  by  the  public,  to  pass  through  a  thick  bed  of  porous  ma- 
terials, in  the  interstices  of  which  the  foreign  matters  held  In  suspension 
might  be  in  part  deposited. 

Wells  may  be  compared  to  cisterns,  only  they  are  not  supplied  by  chan- 
nels of  brickwork,  stone  or  metal.  The  water  of  the  clouds  reaches  them, 
if  we  may  so  speak,  drop  by  drop,  through  the  common,  capillary  openings 
of  the  soil.  It  is  rare  that  in  this  long  and  diflficult  trickling  in  fine 
streams,  the  water  does  not  meet  with  soluble  materials,  which  it  dissolves 
in  greater  or  less  quantity.  It  is  not  therefore  strictly  speaking,  rain  water 
that  we  draw  from  our  wells:  it  is  generally  as  clear  and  limpid,  but  it  con- 
tains, almost  always,  matters  dissolved,  whose  chemical  nature  varies  with 
the  geological  constitution  of  the  country. 

The  same  remarks  are  applicable  to  springs.  The  water  which  they  dis- 
tribute is  also  rain  water,  which,  having  passed  through  more  or  less  of 
the  crust  of  the  earth,  is  returned  to  the  surface  by  a  siphon  stream,  or  in 
other  words,  by  pressure  through  streamlets  of  water  from  a  more  ele- 
vated situation.  The  nature  and  the  proportion  of  foreign  matters  in 
spring  water  depend  also  on  the  extent  of  the  streamlets  which  feed  the 
source  and  the  nature  of  the  rocks  through  which  they  percolate.  When 
these  rocks  are  of  a  certain  kind,  the  country  will  abound  in  mineral 
springs.  If  the  vertical  descent  of  the  fluid  is  of  a  certain  extent,  the  wa- 
ter will  issue  in  a  thermal  (warm  or  hot)  spring. 

Every  river  bears  to  the  sea,  the.  waters  of  some  principal  spring,  and 
those  of  a  certain  number  of  others,  of  minor  importance,  which  unite  with 
the  main  one  in  its  passage.  In  chemical  composition  the  water  of  a  river 
might  thus  seem  to  be  a  medium  between  those  of  all  the  springs  of  the 


Digitized  byVjOOQlC 


Report  an  the  Filtering  Jipparaiu9  of  Henry  de  Fonvielle*  207 

surrottndin^  countrj;  bot  it  ninst  be  observed,  that  at  the  time  of  fresheta 
or  heav?  rams,  (and  if  the  valley  of  the  river  be  exteosivet  these  inaj  occur 
very  often)  the  fluvial  waters  do  not  sink  into  the  earth  in  large  propor- 
tions, but  now  over  its  surface  in  great  abundance  and  with  great  rapidity; 
and  that  in  this  superficial  flow  they  can  dissolve  but  a  very  small  portion 
of  foreign  matter,  compared  with  that  which  they  will  take  up  when  divid- 
ed into  minute  streams,  and  pursuing  an  underground  course,  during  which 
the  particles  are  so  constantly  in  contact  with  soluble  materials.  To  these 
confeiderations  in  favour  of  the  purity  of  river  water,  must  be  added  the  fact 
that  carbonate  of  lime  is  dissolved  by  aid  of  an  excess  of  acid,  and  that  this 
excess  is  dissipated  during  a  long  exposure  of  water  to  the  air,  in  conse- 
quence of  which  the  carbonate  itself  is  precipitated. 

These  remarks,  moreover,  are  to  be  cotisidered  only  in  a  general  point 
of  view.  It  would  not  be  difficult,  in  fact,  without  departing  from  the 
known  laws  of  Geology,  to  imagine,  and  even  to  find  arrangements  of  strata, 
whose  wells  and  springs  would  furnish  pure  water,  while  the  neighbouring 
rivers  on  the  contrary,  might  contain  a  strong  saline  impregnation.  All  that 
we  aim  at  is  to  explain  how  the  reverse  of  this  generally  takes  place,— how 
the  water  of  the  Seine  and  of  the  Garonne,  for  example,  are  notoriously  purer 
than  the  waters  of  most  of  the  springs  and  wells  of  the  countries  through 
which  these  rivers  respectively  flow. 

But  the  advantage  or  greater  purity  in  river  water,  chemically  considered, 
is  more  than  lost  by  their  habitual  want  of  limpidity.  At  each  heavy  rain, 
the  little  torrents  are  precipitated  into  the  stream,  loaded  with  vegetable 
soil,  clay,  gravel  and  all  sorts  of  detritus  which  they  tear  up  from  the  land, 
and  these  heterogeneous  ingredients  are  driven  along  until  they  are  gradu- 
ally deposited  in  the  river's  bed. 

The  proportions  of  these  foreign  mixtures  held  in  suspension  during  fresh- 
ets, are  not  the  same  in  different  rivers,  as  might  well  be  expected.  In  the 
Seine,  this  proportion  rises  sometimes  to  21^7*  ^^i  therefore,  who  should 
drink  in  the  course  of  his  day's  work,  three  quarts  of  the  unfit tered  water 
of  the  river,  at  the  time  of  its  highest  flow,  would  load  his  stomach  with 
more  than  a  scruple  of  sand  and  mud.  What  effect,  must  not  this,  in  time, 
produce  upon  his  health?  The  question  has  been  much  discussed  and  it 
has  left  physicians  and  hydraulic  engineers,  very  much  divided  in  opinion. 
For  want  of  exact  experiments,  both  parties  agree  to  leave  the  question  where 
they  found  it.  We  shall  certainly  not  be  considered  too  severe  in  oui 
judgments,  if  we  add  that  one  of  the  declared  partizans  of  these  troubled 
waters,  rests  his  opinion  on  the  alleged  observation,  that  animals,  cattle 
especially,  do  not  begin  to  drink  from  the  pools  which  they  meet  on  the  way, 
until  they  have  well  stirred  up  the  mud  with  their  feet! 

But,  everv  consideration  of  health  aside,  it  is  certainly  very  disagreea- 
ble to  drink  water  charged  with  dirt.  At  all  times  and  in  all  countries, 
limpidity  has  been  regarded  as  a  necessary  quality  of  the  water  destined 
for  human  beverage;  and  on  this  account,  long  before  the  invention,  or  at 
least  the  perfection  of  the  means  of  filtration,  the  ancients  deemed  it  ne- 
cessary to  dig  deep  wells,  at  great  expense,  or  to  bring  in  by  magnificent 
aqueducts,  the  water  oi  natural  springs,  even  when  their  towns  were  situa- 
ted on  ample  rivers. 

It  is  by  its  rapid  motion  through,  or  over,  the  ground,  that  water  becomes 
loaded  with  mud.  By  repose,  this  is  precipitated  and  the  fluid  resumes  its 
natural  transparency.  Nothing  is  certainly  more  simple,  than  this  mode  of 
clarification;  it  is  unhappily  excessively  slow. 
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From  the  verj  interesting  experiments  and  calcala^tions  made  at  Boar-* 
deaux,  bj  M.  Leupolil,  we  learn  that  after  10  days  of  absolute  repose,  the 
water  of  the  Garonne,  taken  at  the  time  of  a  freshet,  had  not  returned  to 
its  natural  limpidity.  At  the  commencement,  it  is  true,  the  larger  partr- 
cles  subside  very  fast,  but  the  finer  go  down  with  a  slowness  which  would 
put  all  patience  at  a  stand. 

Simple  repose  then  cannot  be  resorted  to  as  the  means  of  clarifying  the 
water  destined  for  the  supply  of  a  large  city.  Who  does  not  perceite 
that  8  or  10  separate  basins  would  be  necessary,  each  of  sufiicient  capacity 
to  contain  all  the  water  necessary  for  a  day's  consumption?  Add  to  ihift 
tha  in  certain  places  and  at  certain  seasons,  water  exposed  in  a  stagnant 
condition  to  the  open  air  during  10  consecutive  days,  would  become  fout 
and  taste  badly,  either  on  account  of  the  putrefaction  of  innumerable  insects 
which  would  fall  into  it  from  the  atmosphere,  or  in  consequence  of  the  ve- 
getation which  would  begin  to  take  place  on  its  surface. 

Repose,  however,  may  be  considered  as  one  valuable  means  of  getting 
clear  of  the  grosser  particles  which  are  held  in  suspension.  It  is  under 
this  point  of  view  on/y,  that  basins  and  reservoirs  have  been  contrived  and 
established  in  England  and  France*. 

Science,  or  rather  chance,  brought  to  light  the  means  of  hastening  consid- 
ably,  or  rendering  almost  instantaneous,  the  precipitation  of  earthy  matters 
held  ID  suspension  by  water.  This  means  consists  in  adding  powdered 
alum  to  the  turbid  water.  It  is  averred  that  at  Paris,  the  gross  slime  brought 
down  by  the  Seine,  collects  into  long  thick  strings  which  are  very  promptly 
deposited  when  nlum  is  added.  The  theory  of  this  operation  ought  to 
claim  the  attention  of  chemists.  It  is  not  at  present  sufficiently  certain, 
to  justify  us  in  affirming,  that  the  same  eftect  would  take  place  in  the  sedi- 
ment of  every  river.  Some  doubt  seems  admissible  from  the  fact  that  the 
clarification  by  alum  is  not  always  complete;  that  certain  very  fine  parti* 
cles  escape  the  action  of  this  salt,  remain  in  suspension,  and  render  the  li- 
quid somewhat  cloudy  (louche)  when  all  the  stringy  portions  have  disap- 
peared. If  it  is  true  that  water  after  having  been  alum'd,  still  requires  fil- 
tration, we  can  easily  conceive  why  the  employment  of  alum,  as  a  means  of 
clarification,  has  not  become  general.  Besides,  in  the  large  way,  the  price 
of  the  salt  in  addition  to  other  means,  might  be  objectionable.  Another 
more  serious  objection  is  that  it  affects  the  chemical  purity  of  river  water, 
that  it  introduces  a  salt  which  it  did  not  before  contain, — that  in  supposing 
this  salt  wholly  inactive  in  certain  proportions,  consumers  might  fear  that 
at  tiroes  these  proportions  might  be  very  materially  exceeded,  and  that  this 
might  easily  happen  through  the  negligence,  or  mistake,  of  a  workman.  One 
of  the  committee  (the  reporter)  was  speaking  one  day  of  the  aluming  of 
water  to  an  English  Engineer,  whose  extensive  experience  had  given  him 
much  practical  acquaintance  with  the  habits  and  feelings  of  the  public, 
and  who  was  lamenting  the  imperfection  of  the  means  now  in  use  for  pu- 
rifying water,— ^Hvhat  are  you  proposin»!''  said  he  immediately:  ^'water^ 
like  Cesar's  wife,  ought  to  be  beyond  all  suspicion." 

This,  in  terms  perhaps  singular,  but  true,  is  a  pointed  condemnation,  of 
every  means  of  clarification  which  would  introduce  into  river  water  any 
new  substance,   that  it  does  not  originally  contain;  and   therefore  the 

*The  author  appears  to  forget  that  reaervoirs  are  indispenaaSle»  as  the  means  of  insu* 
ring  a  regular  supply  when  the  water  lut  to  bs  forced  to  a  i^^ater  height,  by  means  of 
machinery,  in  order  to  brings  it  to  the  requisite  hydrostatic  elevation,  aa  in  the  water 
works  of  Philadelphia,  Wilmington,  &c.  TaiNS. 
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i90Bt  recent  trials  of  eoffiQeers  have  all  been  directed  to  the  employment 
of  iuert  materials,  or  those  which  cannot  add  anj  thing;  to  the  water. 
These  materials  are  gravel  of  different  8izes,-H5and  of  different  degrees  of 
Oneness  and  pounded  chsrcoal. 

The  idea  of  applying  gravel  and  sand  to  the  clarification  of  turbid  wa« 
ters  was  certainly  suggested  by  observing  so  many  natural  springs  issuing 
from  saody  bottoms  with  remarksble  limpidity;  hence  the  practice  is  very 
ancient,  and  hence  do  we  ascertain  it  to  have  tieen  in  vogue,  in  the  Ducal 
Palace  at  Venice.  A  bed  of  fine  sand  appears  to  act,  in  the  clearing  of 
water  only  as  a  mass  of  sinuous  capillary  tubes,  through  which  the  liquid 
molecules  may  pass  while  the  earthy  matters  in  suspension  are  arrested,  in 
consequence,  simply,  of  their  greater  dimensions. 

From  the  experiments  of  Lowitz,  Berthollet,  Saossure,  Figuier,  M.  M. 
Bussy,  Fayen,  and  some  other  chemists,  it  is  now  known  by  almost  every 
body,  that  charcoal  has  the  property  of  absorbing  the  matters  resoltiog 
from  the  putrefaction  of  organic  bodies.  The  part  which  charcoal  acts 
therefore  in  the  purification  of  water  cannot  be  doubtful. 

Theoretically  considered,  the  art  of  the  clarifier,  appears  to  be  nearly 
complete;  but  this  is  very  far  from  being  the  case  with  respect  to  its  eco- 
nomical and  successful  application,  especially  when  the  object  is  to  conduct 
the  operations  on  a  great  scale. 

Yerj  extensive  filtering  apparatus  has  been  put  into  operation  by  our 
neighbours  on  the  other  side  of  the  water,  and  especially  at  Glasgow. 
The  cost  of  these  essays  must  be  counted  by  millions  (of  Francs.)  Never* 
theless  they  have  not  been  successful,  but  on  the  contrary,  they  have  oc- 
casioned the  ruin  of  several  powerful  companies. 

Those  who  are  engaged  in  the  amelioration  and  extension  of  the  useful 
arts,  may  certainly  find  excellent  guides  in  natural  phenomena,  but  on  the 
express  condition  that  they  do  not  allow  themselves  to  be  seduced  by  im- 
perfect similitudes.  Such  has  been,  we  venture  to  affirm,  the  principal 
origin  of  the  errors  committed  in  Scotland.  Certain  springs,  U  was  said, 
flow  uniformly  without  interruption;  they  have  for  ages  furnished  the  same 
quantity  of  transparent  water;  why  should  not  the  same  result  follow  from 
an  artificial  fountain,  under  analogous  circumstances.  But,  in  the  first 
place,  is  it  certain  that  these  natural  springs,  of  which  so  much  account  is 
made,  have  experienced  no  diminution?  where  are  the  wooden  conduits 
by  which  they  have  been  measured?  who  has  compared  their  issues,  cau- 
tiously, year  by  year,  with  the  quantity  of  rain  which  has  fallen?  More- 
over, (and  herein  it  is  that  the  Scotch  engineers  have  particularly  erred) 
in  anartificial  fountain,  the  filtering  strata  must  always  be  of  limited  extent, 
while  the  waters  of  a  natural  spring  are  clarified,  sometimes,  by  beds  of 
sand  which  spread  over  whole  districts,  and  which  act  upon  a  fluid  which 
is  but  lit^ke  troubled.  In  the  first  case,  (he  capillary  tubes  of  the  filter 
will  boon  become  foul;  while  in  the  second,  the  effect  will  scarcely  be  visi* 
ble. 

The  result  is,  that  no  artificial  method  of  filtration  can  be  successful, 
unless  prompt,  economical  and  certain  means  are  at  hand,  of  cleaning  or 
renewing  the  filters.  Only  one  of  eight  large  companies  in  London,  that 
clarify  the  water,  viz.  the  Chelsea  company,  has  attained  its  object.  This 
has  been  done  by  the  construction  of  three  large  basins  communicating  with 
each  other;  in  the  first  two,  the  coarser  terrene  particles  are  deposited 
by  repose;  in  the  third,  the  water  traverses  a  thick  bed  of  sand  and  gravel 
whereby  it  becomes  definitively  purified.    When  this  basin  is  empty,  the  fiU 
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trating  in«M  oF  sand  is  exposed,  at  which  time,  workmen  immediately  re^ 
move  by  rakes  the  superficial  layers  which  the  sediment  has  rendered  foul, 
and  replace  it  by  fresh  sand. 

A  thought  here  suggests  itself.  It  is  not  certainly,  without  a  good  reason 
that  the  able  engineer  of  the  company  has  made  his  filtering  bed  6  feet 
thick; — the  superficial  layers,  which  the  workmen  remove  from  time  to 
time,  act  without  doubt  more  effectively  than  the  others;  but  those  below, 
must  nevertheless  have  some  influence,  and  must  also  by  degrees  become 
engorged  with  the  matter  arrested,  daily  become  less  efficient,  and  in  time 
the  whole  must  require  to  be  changed.  The  necessity  of  this,  when  anti- 
cipated, would  require  the  agency  of  a  fourth  basin,  like  the  third,  and  like 
it  of  the  extent  of  an  acre  of  ground.  The  total  expenditure  in  these 
works  has  amounted,  to  from  300,000  to  400,000  francs;  and  the  manipula- 
tions of  the  filter,  which  cost  annually  not  less  than  25,000  francs,  must  be 
continually  increasing. 

Is  it  surprising,  that  in  the  view  of  such  heavy  expenses,  encountered 
by  the  Chelsea  Company  for  the  filtration  of  10,000  cubic  metres  of  water 
per  diem,  corresponding  to  about  500  square  inches  of  main  pipe,  the  other 
English  companies,  should  all,  in  an  examination  before  parliament,  declare 
that  if  compelled  to  filter  the  water  of  the  Thames,  their  rental  prices 
would  have  to  be  raised  15  per  cent. 

The  system  which  Robert  Thom,  a  civil  engineer  at  Greenwich,  intro- 
duced in  1828,  has  the  advantage  over  that  at  Chelsea,  of  a  self-cleaning 
operation,  to  which  the  whole  filtering  mass  is  subjected.  This  mass  forms 
a  bed  5  feet  thick.  The  water  is  admitted  into  the  basin,  filled  with  sand, 
either  above  or  below,  at  pleasure.  If  the  filtration,  for  example,  is  by  descen- 
sion,  as  soon  as  it  is  perceived  that  the  filter  is  obstructed  and  becomes  ef- 
fete, the  water  is,  fora  while,  introduced  below,  and  in  its  ascensional  move- 
ment it  drives  the  sediment  from  the  upper  surface  into  a  discharging  pipe 
destined  to  receive  it 

Filtration,  has  not,  hitherto,  been  attempted  in  France  on  a  very  large 
scale.  In  several  valuable  establishments  in  Paris,  at  which  it  is  perform- 
ed, a  large  number  of  small  boxes,  lined  with  lead,  open  at  top,  are  pro- 
vided, and  contain  at  bottom  a  bed  of  charcoal  between  two  layers  of 
sand.  These  are,  in  fact,  the  old  filters  patented  by  Smith,  Cochet,  and 
Montfort.  When  the  waters  of  the  Seine  and  Marne,  arrive  at  Paris,  very 
highly  charged  with  silt  and  undergo  depuration  in  those  boxes,  it  is  found 
necessary  to  renew  the  strata,  or  at  least  the  upper  one,  every  day,  and  even 
twice  a  day. 

Each  superficial  metre  of  filter  gives  about  SOOO  litres,  (nearly  800  gal- 
lons) of  clarified  water  every  twenty-four  hours;  hence  it  would  require  7 
square  metres,  or  7  cubic  boxes  of  one  metre  in  the  side,  for  every  inch  of 
fountain  pipe,  and  7000  such  boxes  would  be  requisite  for  the  service  of  a 
town,  where  the  consumption  would  demand  1000  inches. 

There  is  a  very  simple  method  of  increasing  the  product  of  these  little 
boxes;  it  is  to  close  them  hermetically,  and  to  cause  the  water  to  pass 
through  the  filtering  mass,  not  by  its  own  weight  merely,  or  by  a  simple 
charge,  but  by  strong  pressure. 

This,  gentlemen,  is  one  of  the  improvements  in  the  filtration  of  water, 
which  is  proposed,  and  which  has  been  realized,  by  the  author  of  the  memoir 
committed  to  our  examination. 

The  filfre  of  Henry  de  Fonvielle,  at  the  Hotel-Dieu,  though  it  has  not 
one  metre  of  superficial  extent,  yields  daily,by  a  pressure  of  88  centimetres, 
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fn  34.6  inches  of  mercurial  pressure,  >n  1^  atmospheres.)  50.000  litres, 
(as  13,200  gallons,)  at  least,  of  clarified  water.  This  amount,  deduced 
from  an  examination  of  the  various  services  of  the  Hospital,  is  a  small  part 
of  what  the  apparatus  might  furnish  if  the  feeding  pump  were  constantlj 
in  operation.  At  certain  times  we  found,  in  fact,  bj  direct  eiperiment, 
that  the  filter  would  yield  as  much  as  95  litres,  (a  24  gallons,)  per  min- 
ute. This  would  be  nearly  137.000  litres  in  24  hours,  equal  to  about  7 
inches  of  pipe.  But  the  quantity  first  named  is  \7  times  greater  than  by 
the  methods  commonly  in  use. 

Since  M.  de  Fonvielle  presented  his  memoir,  and  especially  since  the 
results  at  the  Hospital,  several  persons,  and  among  others  M.  Ducommont 
have  claimed  the  invention  of  filtering  by  increased  pressure.  In  mathe« 
matical  strictness  these  claims  might  perhaps  be  sustained;  for  to  a  greater 
or  less  extent,  it  is  unquestionable  that  in  every  machine  existing,  or  known 
only  by  patent,  and  particularly  those  that  filter  by  ascension,  there  is  a 
pressure,  it  may  be  of  some  inches;  but,  regarded  in  a  practical  point  of 
view,  the  question  is  a  very  different  one.  It  is  whether  any  one,  before  the 
author  of  the  memoir,  proposed  to  effect  the  filtration  of  water  in  vessels 
hermetically  closed^  allowing  nothing  to  escape,  from  the  pressures  which 
the  locality  or  the  machine  can  produce;  whether  any  one,  prior  to  de 
Fonvielle,  had  arranged  a  filtering  apparatus  in  such  a  manner  that  strong 
or  high  pressure  would  not  derange  or  confuse  the  different  layers; — wheth- 
er in  fact,  any  one  before  the  experiments  at  the  Hospital,  had  proved  that 
a  rapid  filtration  would  give  a  fluid  so  limpid  as  to  be  perfectly  satisfacto- 
ry. In  all  these  respects  the  rights  of  M.  de  Fonvielle  appear  to  us  to 
be  incontestable.  From  the  parliamentary  enquiry  before  alluded  to,  we 
learn  that  engineers  had  not  been  unmindful  of  the  possibility  of  effecting 
filtration  under  moderate  pressurey— and  that  some  had  adopted  this  mode  io 
a  manner  which  involved  them  in  hydraulic  errors.  In  France  we  find  every 
where, and  especially  at  the  beautiful  mineral  water  establishment  at  Gros- 
Caillou,  a  fine  dispcsable  high  pressure,  entirely  neglected.  We  see  in  fact, 
M.  Ducommun,  whose  name  is  so  honorably  known  in  this  department  of  the 
arts,  using  at  the  Hutel-Dieu,  three  cisterns  to  clarify  15  hectolitres  in  24 
hours,  while  a  single  one  of  these  cisterns,  modified  by  de  Fonvielle,  yields 
in  the  same  time,  agreeabl  v  to  the  report  of  M.  Desportes,  steward  of  the 
Hospital,  900  hectolitres  of  water,  perfectly  filtered,  in  lieu  of  the  15. 

But  the  employment  of  high  pressure  is  practicable  only  in  combination 
with  another  process  of  which  no  one  contests  the  invention  with  the  au- 
thor of  the  memoir. 

We  have  seen,  in  time  of  fre^ets,  a  filter  of  one  square  metre,  re- 
quiringr  to  be  cleansed  once  at  least  in  24  hours,  although  it  would  clarify 
only  3000  litres  of  water.  It  would  seem,  at  the  first  view,  that  the  filter 
ofM.de  Fonvielle  which  clears  17  times  more,  must  require  cleaning 
every  hour.  Such  however,  is  not  at  all  the  case.  No  more  attention  m 
requisite  than  in  ordinary  filters. 

The  explanation  is  simple  enough  when  we  remark  that  under  a  feeble 
pressure,  a  filter  acts  as  it  were,  only  at  its  surface, — that  the  mud  scarce- 
ly penetrates  it,  while,  under  great  pressure  it  may,  or  must,  sink  deeper. 
No  one  will  deny  that  if  more  turbid  water  passes  in  a  given  time,  there 
must  be  a  proportional  deposition  of  feculent  matter,  but  if  this  be  found 
disseminated  through  a  greater  depth  of  sand,  the  permeability  of  the  filter, 
will  not  be  more  changed  by  it, — the  cleaning  merely  will  be  more  difficult; 
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it  is  in  this  respect,  above  all  others,  that  the  new  process  is  worthy  of  atten- 
tion. 

We  have  already  stated  that  at  Greenock,  the  engineer,  R.  Thorn, 
cleans  th«  mass  of  sand,  by  a  rapid  counter  current,  viz:  from  bottom  to 
top.  This  mode  may  suffice,  when  the  filters  are  choked  only  at  the  sur- 
face; but  the  filters  of  M.  de  Fonvielle  require  more  powerful  means.  This 
the  author  finds  in  the  action  of  two  counter  currents,— -in  the  shock,  and 
sudden  shaking  and  stirring  which  result  from  them.  In  cleaning  the 
hermetically  closed  filters  of  the  Hotel-Dieu,  the  workman,  whose  business 
it  is,  opens  suddenly,  and  almost  simultaneously,  the  cocks  of  the  tubes 
which  connect  the  bottom  and  top  of  the  apparatus  with  the  elevated  res- 
ervoirs, or  with  the  body  of  the  feeding  pump.  The  filter  is  thus  tumultu- 
ously  agitated  by  two  cross  currents,  by  which  it  is  acted  upon  in  a  man- 
ner not  very  unlike  that  which  a  garment  undergoes  in  the  hands  of  a  wash- 
erwoman. These  currents,  have,  in  every  case,  the  effect  of  detaching 
from  the  filtrating  gravel,  the  foreign  matters  which  would  otherwise  re- 
main adhering  to  it.  We  have  no  doubt  of  the  great  utility  of  these  con- 
flicting currents;  for  after  having  cleaned  the  filter  of  the  Hotel-Dieu^ 
agreeably  to  the  method  of  engineer  Thom,  i.  e.  by  an  ascending  current, 
after  assuring  ourselves  that  this  ascending  current  came  out  limpid, — as 
soon  as  the  two  other  cocks  were  opened,  the  water  rushed  out  from  the 
filter  in  a  very  filthy  condition. 

We  may  add  the  passing  remark,  that  the  patients  who  witnessed  the  op- 
eration, expressed  their  great  surprise  at  seeing,  after  an  interval  of  a  few 
seconds,  the  same  fountain  furnish,  first  a  yellow  mass  as  thick  as  soup,  and 
then  water  as  clear  as  crystal. 

We  may  add  to  these  numerous  details,  that  the  process  which  you  have 
charged  us  to  give  an  account  of,  has  received  the  sanction  of  time.  Fur 
more  than  8  months  it  has  been  in  operation  at  the  Hotel-Dieu;  for  more 
than  8  months  the  same  bed  of  sand,  of  at  least  a  square  metre  in  sur- 
face, has  performed  its  functions  without  intermission;  that  there  has  been 
no  occasion  of  renewing  it;  that  the  Seine,  nevertheless,  within  this  period 
has  been  extremely  foul,  and  that,  at  the  lowest  estimation,  12  millions  of 
litres  of  water,  (12000  cubic  metres,)  have  passed  through  the  apparatus. 
From  these  various  circumstances  we  have  deemed  it  unnecessary  to  make 
any  trials  of  the  further  advantages  which  the  author  of  the  memoir  expects 
to  derive  from  a  division  of  the  thick  filtering  body  now  in  use,  into  three 
beds,  separated  from  each  other;  and  in  confining  ourselves  exclusively  to 
what  we  have  sufficiently  examined,  we  do  not  hesitate  to  say  that  in  show- 
ing the  possibility  of  clarifying  large  quantities  of  water  with  a  very  small 
apparatus,  M.  Henry  de  Fonvielle  has  made  an  important  advancement  in 
the  arts.* 

Progress  of  CiTil  Engineerlngr^ 

On  the  most  proper  aeetional  Form  to  be  given  to  Weirs  or  River  Dams, 
Bt  Robert  Mallet. 
The  section  of  weirs  or  dams,  when  of  masonry,  appears,  in  roost 

*May  we  not  take  the  liberty  of  suggettinir  the  probtbilitj,  that  if  the  ascending  car- 
rent  of  water  at  Fair  Mount,  were  made  to  pass  through  a  tight  box,  containing  the 
requisite  filtering  materials,  agreeably  to  the  admirable  contrivance  of  De  Fonvieiie,  it 
might  furnish  a  simple  and  unezpensive  mode  of  clarifying  the  water,  of  (be  river, 
which,  at  certain  seasons,  is  ao  turbid  as  to  be  almost  past  endurance.  Trans. 
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instances,  to  be  pretty  nearly  a  rule  of  thomb  business,  with  the  excep- 
tion of  some  examples  by  Mr.  Telford.  The  model  of  an  earth  em- 
bankment appears  to  have  been  adopted  for  stone  ones,  with  but  little 
care  either  as  to  the  best  position  for  the  stones  of  the  masonry,  for 
maximum  strength,  or  as  to  the  outline  that  would  give  the  easiest 
descent  for  the  falling  fluid»  and,  by  consequence,  the  least  wear  and  tear 
to  the  structure.  Not  to  encumber  your  pages  with  a  parade  of  analv- 
sis,  1  shall  just  state  the  results  I  have  arrived  at,  and  leave  your  math- 
ematical readers,  who  will  at  once  see  what  I  would  be  at,  to  judge  for 
themselves  ;  while  the  practical  man  can  discern  from  the  figure  whe- 
ther the  positions  and  forms  I  have  assigned  to  the  stones  of  the 
masonry  are  the  most  suitable.  Supposing,  then,  the  plan  of  the  weir 
to  be  an  arch  pointing. up  the  stream  ;  I  conceive  the  line  of  section, 
from  d  to  a  in  the  annexed  figure,  should  either  be  a  right  line,  or,  pos- 


sibly, a  parabolic  segment,  presenting  a  convex  inclined  surface  to  the 
water  in  very  deep  streams.  The  line  from  a  to  6, 1  consider,  should 
be  a  parabola,  to  which  the  water-level  should  be  a  tangent;  because 
this  curve  gives  the  easiest  change  from  direct  to  curvilinear  motion, 
and  hence  with  the  least  expenditure  of  force.  Lastly,  I  think  the  line 
from  5  to  c  should  be  a  cycloid,  as  being  the  curve  of  quickest  descent; 
so  that  the  combination  of  these  two  curves  will  fulfil  the  condition  of 
giving  the  easiest  change  of  motion  to  the  water,  from  a  rectilineal  to  a 
curved,  and  back  again  to  a  rectilineal,  possible,  and  hence  the  minimum 
wear  and  tear  to  the  structure;  whilst  they  possess  the  co-ordinate  pro- 
perty of  a  judicious  form  to  resist  the  hydrostatic  pressure. 

I  believe  a  weir  thus  formed  would  cause  the  fluid  to  descend  in  every 
part  in  an  unbroken  sheet,  and  produce  little  or  no  ripple  below  it.  I 
aiso  think  the  principles  of  the  form  are  now  for  the  first  time  stated. 

Arch.  Mac. 


Canal  paraUd  to  the  Banks  of  the  Rhine^  from  Basle  to  Strasburg. 
M.  Fourneyron  has  communicated  to  the  Academy  the  project  for  a 
railroad,  with  a  parallel  and  navigable  canal,  from  Basle  to  Strasburg, 
by  Mulhouse,  Colmar,  &c.  It  has  been  found,  that,  at  low  water,  the 
waters  of  the  Rhine,  in  their  passage  from  Basle  to  Strasburg,  have  a 
force  of  from  400,000  to  500,000  horse  power.  The  project  in  question 
consists  in  collecting  a  very  small  part  of  this  power,  by  means  of  a 
lateral  canal,  upon  which  100  metres,  (335  ft.)  of  elevation  will  be  divid- 
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ed  into  thirty  falls,  from  Molhouse  to  Strasburg.  On  this  Hoe  a  total 
force  of  40,000  horse  power  will  be  obtained|  which  will  produce  an  an* 
nnal  revenue  of  about  40,000,000  of  francs.  Alsace  is  now  covered  with 
ateam  engines,  for  which  fuel  is  procured  at  about  80  or  100  leagues' 
distance.  The  expense  of  a  steam  engine  is  reckoned  at  1200  or  1500 
francs  for  each  horse  power,  by  the  year;  and  it  is  believed  that  by  the 
projected  canal  this  same  power  might  be  produced  for  300  francs  per 
annum. 

It  is  also  proposed  to  form  a  railroad  between  Basle  and  Strasburg, 
upon  which  the  wagons  would  be  moved  by  hydraulic  power  (moteurs^ 
ibr  which  purpose  it  is  intended  to  employ  another  part  oC  the  strength 
of  the  waters  of  the  river.  The  wagons  and  the  diligences  on  this 
road  would  go  at  the  rate  of  from  six  to  eight  leagues  an  hour.— X'  Seh4»t 
Dec.  13, 1837,  p.  307.  Anh.  Hag. 


A  Temple  dedicated  to  the  eminent  men  of  Germany* 
The  king  of  Bavaria  is  going  to  erect  an  edifice  dedicated  to  all  the 
worthies  (gloires)  of  Germany,  on  a  mountain  situated  on  the  banks  of 
the  Danube,  near  Ratisbon.  The  mountain  is  to  be  divided  into  terra- 
ces, and  on  the  platform,  at  the  summit,  a  Grecian  temple  will  be  erected. 
A  flight  of  steps  60  ft.  broad  will  lead  to  the  first  terrace;  stairs  divided 
into  two  flights,  will  lead  to  a  second  terrace,  and  thence  to  three  others. 
In  all,  there  will  be  300  steps,  from  the  base  of  the  mountain  to  the  temple. 
The  edifice  will  be  of  grey  marble  :  the  exterior,  decorated  with  pillars 
and  pediments,  will  have  some  resemblance  to  the  Madeleine  at  Paris. 
The  pillars  will  be  54  in  number,  and  of  the  same  color  as  the  rest  of 
the  building.  Under  the  vestibule,  will  be  an  entrance  34  ft.  high, 
which  will  have  a  bronze  door,  leading  to  a  gallery  150  ft.  long  by  50  ft. 
broad,  and  nearly  the  same  height.  Projecting  pilasters  (des  pilastres 
mis  en  saillie)  will  divide  this  apartment  into  three  sections ;  and  are  in- 
tended to  break  the  uniformity.  The  ceiling  of  each  section  will  be  in 
the  form  of  a  tent,  and  will  be  covered  with  bronze,  and  perforated  for 
a  skylight.  Above  the  cornice,  on  both  sides,  a  row  of  red  marble  panels 
will  contain,  in  letters  of  gold,  the  names  of  those  celebrated  men  whose 
portraits  have  not  been  obtained.  Fourteen  giants,  representing  German 
warriors,  will  support  the  ceiling  above  the  pillars  and  pilasters. 

In  the  gallery,  the  busts  will  be  arranged  along  the  walls,  on  stylobates 
of  grey  marble.  This  gallery  will  be  separated  by  pillars  from  a  back 
chamber  (arriere  salle)^  executed  in  imitation  of  the  opisthodome  of 
the  Greek  temple.  A  frieze  300  ft.  in  length  will  extend  along  the  gal- 
lery, on  which  the  most  remarkable  events  of  ancient  Germany  will  be 
sculptured  ia  Carrara  marble.  The  two  pediments  will  present  two 
large  historic  pages  :  the  one  will  represent  the  victory  of  Arminius 
over  the  Romans,  and  the  other  the  regeneration  of  Germany^  after  the 
fall  of  Napoleon.  The  figure  of  these  pediments  will  not  be  in  has  re- 
lief :  they  will  be  in  alto  relievo  (rondes  basses),  like  the  Pantheon  at 
Athens.  By  this  means,  they  will  be  rendered  visible  at  a  much  greater 
distance.^£'  EehOy  Dec.  13, 1837,  p.  301.  ibid. 
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Steaming  Extraordinary. 
Yesterday  afternoon,  Mr.  Walter  Hancock,  the  enterprising  steam- 
carriage,  engineer,  accompanied  by  two  friends,  rode  from  Stratford  and 
through  the  principal  streets  of  the  City  in  a  steam-gig !  Mr.  Hancock 
remained  a  considerable  time  with  this  norelty  of  science  in  front  of 
Guildhall,  now  and  then  guiding  it  adroitly  round  the  open  space.  This 
was  about  a  quarter  past  four  o'cloclLf  when  a  great  number  of  persons 
were  present.  A  notice  was  painted  on  the  back  of  the  gig,  stating  that 
Mr.  Hancock  had  no  connexion  with  the  ^^  Steam  Carriage  and  Wag- 
on Company.^'  Everyone  seemed  surprised  at  the  ease  with  which 
Mr.  Hancock  threaded  his  way  through  the  crowd  of  carts,  omnibuses, 
cabs,  and  other  vehicles  in  Cheapside,  Leaden-hall  street,  and  other 
crowded  thoroughfares.  The  gig  stopped  opposite  the  bank  for  a  few 
minutes,  when  the  machinery  was  inspected  by  Mr.  Oldham,  the  Engi- 
neer, who  has  fitted  up  all  the  printing  apparatus  of  that  establishment 
to  be  worked  by  steam.  During  Mr.  Hancock's  temporary  absence, 
much  amusement  was  caused  by  one  of  the  bank  porters  pompously  or- 
dering the  gentleman  left  in  the  gig  to  *'  move  on,"  the  latter  declaring 
that  he  could  not.  Mr.  Hancock  soon  returned,  when  the  machine,  obe- 
dient to  the  guidance  of  its  master  ^  moved  on"  in  fine  style,  and  re- 
turned without  accident  to  Stratford.  Lond.  Meoh.  ifaf • 
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£nti  Dry-Bot  Proceu. 
The  advantage  arising  from  the  application  of  Kjan's  process  for  the 
preservation  of  timber,  has  been  so  generally  acknowledged,  and  has 
been  so  well  tested  by  experience,  that  its  general  introduction  in  the 
mining  districts,  is  one  of  the  natural  consequences  attendant  on  its  sue* 
cess.  It  is  now  some  months  since  it  was  first  introduced  in  Cornwall* 
Inhere  its  use  is  becoming  very  general:  indeed,  when  the  ex(>ense  of 
timbering,  shafts,  and  other  uses  to  which  timber  is  applied  in  mines,  and 
the  heavy  cost  attendant  on  works  of  this  nature  is  considered,  its  import- 
ance must  be  apparent.  In  railway  undertakings  it  is  also  adopted; 
and  we  learn  with  much  satisfaction,  that  Earl  Fitzwilliam  has  also 
ordered  its  use  in  the  mines  possessed  by  his  lordship.  This  additional 
evidence  of  the  estimation  in  which  it  is  held,  will,  we  feel  assured^  be 
hailed  with  satisfaction  by  all  who  take  an  interest  in  scientific  discove- 
ries like  the  present,  and  which  in  the  onset,  had  so  much  to  contend 
with,  not  only  from  popular  prejudice,  but  from  the  necessity  of  testing 
it  by  some  years  experience.  Mioing  JouroaL 


Meteorological  Observatiom  for  May,  1838. 
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FOll  THS  JOURNAL  OF  THB  FRANKLIN  INSTITUTE. 

On  the  deierminaiion  of  Latiiude  hy  the  observed  difference  of  Zenith  Die* 
tanees  of  the  Fixed  Stars  when  on  the  Meridian  ;  Bt  £.  H.  Courtbnat, 
late  Profeeear  of  Mathematiee  in  the  University  of  Pennsylvania. 

Of  the  varioug  methods  which  have  been  proposed  for  the  determination 
of  terrestrial  latitude,  none  are  entirely  free  from  objections,  and  nearly  all 
those  which  contemplate  a  close  approximation  to  the  truth,  require  either 
the  use  of  rerj  large  and  costly  instrumentS|  that  are  transported  with  diffi- 
culty from  place  to  place,  orclemand  an  expenditure  of  time  in  conducting 
the  observations,  often  disproportionate  to  the  value  of  the  result  sought. 

Every  method  therefore  which  promises  to  increase  the  accuracy  of  such 
reiiults,  and  to  abridge  the  time  requisite  tor  making  the  observations^  de- 
serves consideration. 

Under  this  impression,  it  is  my  purpose  to  explain  briefly,  in  the  present 
paper,  some  of  the  advantages  which  are  believed  to  belong  more  exclusively 
to  the  method  of  observing  the  difference  of  meridional  zenith  distances  of 
such  pairs  of  stars  as  culminate  at  short  intervals,  and  at  nearly  equal  alti- 
tudes, but  on  different  sides  of  the  zenith.  So  far  as  I  can  discover,  this 
method  has  not  been  employed  in  Europe :  and  in  this  country,  it  was  first 
adopted  in  1834,  by  Capt.  A.Talcott  of  the  U.  S.  Corps  of  Engineers,  in 
settling  the  positions  of  certain  points  connected  with  the  question  of  the 
disputed  boundary  between  the  State  of  Ohio  and  the  then  Territory  of 
Michigan.  To  that  gentleman  I  was  indebted  not  only  for  the  suggestion 
of  the  method — but  likewise  for  the  opportunity  to  test  its  accuracy,  bythe 
use  of  the  instrument  employed  by  him  in  the  service  referred  to.  This 
was  kindly  deposited  with  me  during  the  winter  of  1855-36,  and  when, 
repeatedly  applied  to  the  method  in  question  was  found  to  afford  results 
fully  justifying  the  favourable  opinion  he  had  formed  of  it  from  his  own  ob- 
servations. 

Principle  of  the  me/Aocf.— If  we  select  two  stars  whose  places  have  been 
well  determined,  and  so  situated  that  one  shall  culminate  to  the  North,  and 
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the  other  to  tho  Sooth  ot  the  observer,  et.  neoHj  the  Mme  ditUnices  from 
the  xenitbyaod  within  a  short  interval  of  tiaie—4inil  then  coneeive  that  we 
are  provided  with  anymeans^of  meataring  with  precision  the  difference  of 
their  zenith  distances,  the  latitude  of  the  place  of  observation  may  be  ioi- 
mediately  deduced  therefrom.  For,  since  the  declinations  of  the  stars  are 
supposed  known*— being  given  by  the  standard  catalogue— the  eum  of  their 
a^nith  distances,  which  will  be  equal  to  the  algebraic  difference  of  those 
declinations,  will  likewise  be  known  ;  and  the  diffetence  of  Uteir  zenith  dis- 
tances  having  been  determined  by  direct  measurement,  we  readily  obtain 
the  absolute  zenith  distance  of  each  star  by  simply  adding  or  subtracting 
the  half  difference,  to,  or  from  the  half  sum.  The  latitude  is  computed  in  the 
ordinary  way,  as  though  the  absolute  zenith  distances  had  been  observed 
directly. 

Deernptum  of  the  Inetntmtnt. ^^The  instrument  employed  in  measuring 
the  difference  of  zenith  distancest  araa  that  denominated  by  English  artists 
a/^  Zenith  Telescope*'*— consisting  of  a  simple  achromatic,  mounted  on  a 
tripod  stand,  which  admits  both  vertical  ana  horizontal  motions.  To  the 
tube  of  the  telescope,  a  small  graduated  quadrant  is  permanently  attached, 
the  vernier  of  which  reads  to  t'  of  a  degree  $  and  the  movable  arm  of  this 
vernier  carries  a  very  delicate  spirit  level  serving  in  connection  with  the  quad- 
rant to  place  the  telescope  near/y  at  any  required  inclination  to  the  horizon. 
The  quadrant  being  used  merely  to  facilitate  the  Jinding  of  the  objects  to 
be  observed,  a  very  rough  graduation  will  suffice,  but  the  extreme  delicacy 
of  the  spirit  level  H  all  important,  since,  when  once  the  instrument  has  been 
clamped  in  a  particular  position,  the  level  is  relied  on  to  show  whether  the 
inclination  of  the  axis  of  the  telescope  undergoes  any  change,  and  if  so,  of 
what  amount.  The  tripod  stand  is  furnished  with  feet-screws,  with  the 
usual  provision  for  quick  and  slow  motions,  by  the  aid  of  which  the  axis  of 
the  colonin  supporting  the  telescope,  is  rendered  truly  vertical.  A  hori- 
zontal  graduated  circle,  reading  to  minutes  by  means  of  a  vernier  attached 
to  the  vertical  column,  serves  to  mark  the  position  of  the  telescope  when  it 
has  been  brought  into  the  plane  of  the  meridian,  and  likewise  enables  the 
observer  to  turn  it  promptly  through  180*^  in  azimuth.  Thus,  when  the  tel- 
escope has  been  once  adjusted  to  the  meridtai),and  directed  either  to  the 
North  or  South,  it  is  readily  brought  a  second  time  into  that^or  the  opposite 
position,  as  occasion  may  require. 

To  the  eye-tube  of  the  telescope,  a  parallel-wire  Micrometer  is  adapted, 
having  one  fixed  vertical,  or  two  movable  horizontal  wires  of  extreme  fine- 
ness.  Several  eye-pieces,  ot  different  powers,  usually  accompany  such  a 
micrometer.  With  the  one  generally  employed  the  field  of  view  embraced 
an  area  of  about  SO'.  The  object-glass  presented  a  clear  aperture  of  about 
S\  inches  in  diameter— ^but  as  the  central  parts  were  very  decidedly  supe- 
rior to  the  exterior,  I  generally  used  the  telescope  with  a  cap  which  eiposecl 
only  an  aperture  varying  from  1 J  to  £  inches,  according  to  the  brilliancy  of 
the  object  observed.    The  focal  length  of  the  telescope  was  about  42  inches. 

Method  of  obtervtdion. — Let  it  be  supposed  that  a  suitable  pair  of  stara 
has  iMon  selected,  the  diflference  of  their  zenith  distances  being  less  than 
SO',  the  diameter  of  the  field  of  view ;  and  for  the  sake  of  explanation,  let 
the  northern  star  be  supposed  to  culminate  firet,  and  at  the  greatest  dis- 
tance from  the  zenith.  Having  levelled  the  instrument,  let  the  vernier  of 
Ihe  quadrant  be  set  to  the  decree  and  minute,  corresponding  to  an  arith- 
metical mean  between  the  zenith  distance  of  the  two  stars,  and  then  let  the 
bobble  of  the  spirit  level  be  brought  to  the  middle  of  its  scale,  when  the 
aaia  of  ihe  telescope  will  have  the  proper  elevation  for  finding  the  two  ob- 
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jccts.  TIm  feietcope  it  new  tnrned  tii  azimith  abMit  Ihe  rerf ical  aiis  of  the 
cslima  aapfiorting  it,  antil  the  optical  aiis  coincides  with  the  plane  of  the 
merfdian  (thia  position  having  been  previoosly  determined,  ana  marked  hj 
means  of  the  horizontal  circle,)  with  the  object  glass  directed  towards  the 
north.  In  this  position  we  await  the  arrival  of  the  northern  star  in  the  field 
of  view,  and  as  this  is  supposed  to  have  the  greatest  zenith  distance,  it  will, 
bj  the  inversion  of  the  telescope,  appear  above  the  centre  of  the  field.  The 
upper  horizontal  wire  is  now  moved  by  its  appropriate  screw  until  it  is 
brought  to  cover  the  image  of  the  star,  when,  if  the  micrometer  has  been 
proper!  J  adjusted,  the  star  will  continue  to  traverse  this  wire  until  it  leaves 
the  field.  But  as  the  observation  should  be  made  at  the  instant  the  star 
culminates,  we  wait  until  it  crosses  at  the  vertical  wire,  keeping  it  constantly 
bisected  by  the  horizontal  wire.  The  position  of  the  level  should  be  exam- 
ined immediately,  taking  care  to  note  the  divisions  on  its  scale  correspond- 
ing to  each  extremity  of  the  bubble.  If  time  permits,  the  position  of  the 
upper-wire  of  the  micrometer,  as  indicated  by  the  graduated  head  of  its 
screw,  may  next  be  noted,  and  one-half  the  observation  will  have  been  com- 
pleted. The  telescope  being  then  turned  180^  in  azimuth,  retaining  the 
same  inclination  to  the  horizon,  the  arrival  of  the  Southern  star  is  awaited, 
and  the  observation  upon  it  conducted  in  a  similar  manner— with  the  excep- 
tion that  the  lowBr  horizontal  wire  is  now  used. 

A  very  little  practice  will  enable  the  observer  to  complete  the  observation 
on  the  first  star,  and  prepare  for  that  on  the  second  in  a  period  of  four  mi- 
nutes—and after  he  has  become  expert  in  the  adjustment  of  the  instrument, 
a  shorter  time  will  suffice.  Thus,  if  the  interval  between  the  transit  ex- 
ceeds four  minutes,  the  stars,  if  at  proper  altitudes,  will  admit  of  beinz 
arranged  in  suitable  pairs  :  and  beyond  this  limit,  the  shorter  the  interval 
the  better,  as  less  time  will  be  consumed  in  the  observation,  and  we  can  feel 
more  confident  that  the  state  of  the  atmosphere,  and  the  condition  of  the 
instrument,  have  undergone  no  material  change.  When  the  interval  is  very 
short,  the  reading  of  the  micrometer  wire  first  used,  may  be  deferred  until 
after  the  completion  of  the  observation  on  the  second  star. 

The  observations  having  been  completeil,  a  comparison  of  the  readings  of 
the  two  micrometer  screws  will  give  the  difference  of  zenith  distance  of 
the  two  stars,  which  must  be  corrected,  in  all  cases,  by  the  readings  of  the 
level,  if  the  extremities  of  the  bubble  have  not  marked  the  same  divisions 
in  both  cases. 

The  advantages  offered  by  this  method  may  be  enumerated  as  follows  : 

1.  That  it  obviates  almost  entirely  the  errors  likely  to  be  introduced  by 
an  undue  allowance  for  the  effectof  atmospheric  refraction — for  since  it  is 
only  the  half  difference  of  the  refractions  which  is  applied  as  a  correction  to 
one^half  the  observed  difference  of  Zenith  Distances,  and  as  the  entire 
value  of  such  correction  will  rarely  exceed  half  a  second,  where  the  stars 
are  advantageously  situated,  and  do  not  differ  more  than  30'  in  altitude, 
the  error  committed  in  estimating  this  correction  must  be  extremely  minute. 
It  will  be  obvious  also  that  simultaneous  observations  of  the  barometer  snd 
thermometer,  always  necessary  when  absolute  altitudes  or  zenith  distances 
are  observed,  may  be  wholly  dispensed  with,  the  effect  doe  to  the  variations 
being  quite  inappreciable. 

0.  The  only  angobr  measurements  required  are  made  by  means  of  n 
micrometer,  the  value  of  whose  divisions  may  be  rigidly  tested  by  the  ob- 
server as  often  as  he  may  think  proper,  and  with  the  greatest  facility.  The 
diviaioiis  of  tbo  micrometer  may  bo  read  with  perfect  certainty  to  within 
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one  half  a  tecoodi— « limit  smaller  than  that  which  the  optieal  power  of  the 
telescope  will  permit  to  be  appreciated.  Thus  the  errors  usuallj  arising 
from  incorrect  graduation  and  imperfect  reading  when  Terniers  are  emplojed, 
are  in  a  great  measure  avoided. 

3.  The  large  dimensions  of  the  telescope  afford  a  high  optical  power, 
whilst  the  great  simplicity  of  the  other  parts  of  the  instrument  permit  its 
weight  to  be  verj  moderate,  thus  rendering  it  extremely  portable. 

4.  The  observations  are  of  8o  simple  a  character,  that  one  person  with- 
out the  aid  of  an  assistant,  may  readily  conduct  them,  without  incurring 
the  risk  of  considerable  mistakes,  so  likely  to  occur  when  the  observer  is 
hurried.  And  by  selecting  various  pairs  of  stars,  and  repeating  the  obser- 
vations on  the  same  pairs,  on  successive  nights,  the  observations  may  very 
soon  be  so  far  accumulated  as  to  increase  greatly  the  chances  of  accuracy. 

5.  By  the  use  of  various  stars,  the  errors  resulting  from  the  erroneous 
determinations  of  their  places  (as  given  in  the  standard  catalogues,)  will 
probably  tend  to  destroy  each  other,  these  errors  lying  sometimes  in  one 
direction— -at  others,  in  the  contrary. 

6.  The  instrument  can  be  furnished  at  a  moderate  cost — is  but  little 
liable  to  injury  or  accident,  and  with  reasonable  care  will  very  seldom  re- 
quire repair. 

The  only  serious  objections  which  are  likely  to  be  offered  to  this  method 
of  determining  latitude,  are— 1st,  the  necessity  of  making  our  selections  of 
stars  from  those  whose  places  have  not  been  settled  with  the  greatest  accu- 
racy:  and  2J,  the  necessity  of  computing  the  true  places  of  the  stars  on 
the  days  of  observation. 

To  the  first  of  these  objections  it  may  be  answered,  that  the  places  of  a 
very  large  number  of  stars  have  now  been  determined  with  such  precision, 
as  to  afford  numerous  pairs  suitable  for  all  northern  latitudes,  and  almost 
certainly  to  be  relied  on  to  within  S  or  4  seconds  at  the  utmost— in  most 
cases,  to  a  much  smaller  limit.  The  second  objection  will  also  be  found  to 
have  less  weight  than  would  be  generally  attached  to  it,  when  the  computer 
has  accustomed  himself  to  the  use  of  the  admirable  table  of  constants  given 
in  the  Catalogue  of  the  Astronomical  Society  of  London,  in  connection 
with  the  constants  now  furnished  by  the  Nautical  Almanac. 

When  a  pair  of  stars  has  been  selected,  their  places  may  be  computed  for 
every  tenth  day  during  two  or  three  months,  with  very  little  more  labour 
than  would  be  requisite  to  determine  them  on  two  or  three  different  days 
during  that  period,  and  as  their  places  may  vary  very  slowly,  a  simple  pro- 
portion will  suffice  to  determine  them  at  any  intermediate  epoch. 

It  will  also  occasionally  happen  that  one  or  more  pairs  of  suitable  stars 
can  be  selected  from  the  catalogue  of  100  stars,  whose  true  places  are  now 
given  for  every  tenth  day  in  the  Nautical  Almanac,  and  the  necessity  of 
computing  the  effects  of  aberration,  precession  and  nutation  will  then  be 
entirely  superseded. 

There  are  cases  also  when  the  objection  first  alluded  to,  that  of  placing  too 
great  a  reliance  on  the  places  of  those  stars  whose  declinations  have  not- 
been  determined  with  great  precision,  becomes  entirely  unimportant. 
When,  for  example,  it  is  proposed  to  find  only  the  difference  oi  latitude  be- 
tween two  places  situated  nearly  on  the  same  parallel,  it  will  frequently 
occur  that  the  same  pairs  of  stars  may  be  observed  at*both  places.  In  such 
cases,  the  same  error  being  introducetl  into  each  latitude  by  an  erroneous 
estimate  of  the  declinations  of  the  stars,  it  will  disappear  when  the  differ* 
mce  of  those  latitudes  only  is  considered  $  and,  if  in  addition,  the  latitude 
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of  one  of  the  placoo  has  ^n  Tory  earcMty  dotormlnetf  bj  othor  mooiM, 
this  method  of  obsenration  will  furnnh  a  pimple  and  verj  accarate  mode  of 
settling  the  latUiides  of  other  adjacent  places. 

For  the  purpose  of  presenting  a  simple  and  clear  view  of  the  degree  of 
accuracy  which  may  be  expected  with  this  method  of  observation,  a  table  is 
annexed,  exhibiting  tbe  restilts  of  a  series  of  observations  undertaken  bj 
mjself  in  the  winter  of  1835-6,  for  the  express  purpose  of  testing  its  effi- 
ciency. The  mean  places  of  the  stars^  used  in  Jeducing  the  latitude  were 
taken  exclusively  from.  Pond^s  Catalogue  of  1112  stars;  and  their  trtti*. 
places  were  computed  by  means  of  the  constants  in  the  catalogue  of  the 
Astronomical  Societj^  whenever  the  same  stars  were  likewise  found  in  the 
latter  catalogue.  In  other  cases,  the  constants  were  computed  directly  by 
the  usual  formulss. 

It  may  be  proper  to  remark  that  the  results  here  given  have  not  been  se- 
lected with  any  reference  to  their  more  exact  agreement  with  each  other ; 
but  on  the  contrary,  they  present  a  perfectly  fair  view  of  what  may  be  anti- 
cipated from  this  method  of  observation,  as  soon  as  the  observer  has  acquired 
a  moderate  share  of  skill  in  the  use  of  the  Instrument.  Indeed  tho  only 
observations  which  have  been  excluded,  were  those  in  whieb  it  was  fouod^ 
upon  trial,  to  be  impossible  to  make  the  observations  satisfactorily,  in  con- 
sequence of  the  stars  being  very  near  the  extremities  of  the  field  of  view. 
This  would,  of  course,  happen  only  when  tbe  diflTerence  of  theis  zenith  dis- 
tances, was  nearly  30\ 

In  making  these  observations,  the  Instrument  was  placed  on  a  stand  in 
the  yard  of  my  hou^ein  Philadelphia  at  tbe  S.  £.  corner  of  Spruce  and  Broad 
streets,  the  centre  of  the  stand  being  90  feet  from  the  front  on  Spruce, 
and  5\  from  that  on  Broad  street:  and  as  nearly  as  I  can  estinute  from  the 
plan  of  the  City  about  7."  93  South  of  the  steeple  of  Independeaee  Hall. 
The  latitude  of  that  building  as  given  in  tbe  American  AIbmiuk,  is 

39.^  56'  59^"  OOt 
From  which  subtracting  7."  9S  7."  9a 

Leaves  the  latitude  of  the  spot  occupied  by  the  instrument,  39.*  56'  51."  0? 
And   the  general  mean  ot  my  observMions  shewn  in  the 

annexed  abatracta,  39^'  56'  50. "  60 

Difference,  OJ'  47 

I  am  unable  to  state  in  what  manner  tbe  result  given  in  tbe  Almanac 
wa»  obtained,  and  cannot  judge  therefore  of  the  degree  of  reliance  to  be 
placed  on  it.  Most  probably  it  has  been  determined  witb  oonaideraUe 
care— and  if  so,  the  close  agreement  of  the  two  results  is  a  strong  evidence, 
in  favor  of  their  accoracj. 
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Abftract  of  Kesolta  farnifibed  by  a  Beriefl  of  Obfertmtions  for  UUtnde  of  Um  diilbreiiM  of [ 

Zenith  DUtancea  of  N 

.  and  S.  Staia;  the  Initniment  emploved  being  a  Zemtb 

TeloBcope,  f aroiahed  with  a  Level  and  Micrometer. 

Date. 

Paira  of  Sura. 

Latitude. 

D    e. 

Pairs  of  Stars. 

LAtiiadc 

1835. 

1836. 

Nov.  20 

vPagaai&2807Caa- 

J.n.  23 

It  Taiiri  &  552  Ca- 

•iopia 

39<>  56^  48".83 

melop. 

39«56'50".18 

25 

«             tt 

4r".3r 

Feb. 10 

«4                  « 

48".ll 

Dec  1 

u               « 

50".56 

10 

834  Camelop.dc  840 

3 

M                        *t 

49".32 

Mdnoc. 

52"  67 

8 

«             it 

48M8 

M'ch23 

•(                      M 

50".49 

22 

u                u 

50^'.55 

April  6 

oUn(BMaj.&dCan- 

23 

u                u 

49^.81 

crt 

53".00 

Noy.20 

V  Pegaai  k  r  Cain- 

6 

1148  Ursoe  Maj.  & 

opia 

47".S4 

«-  Leonia 

5a'.13 

25 

u               u 

48''.  U 

Feb.  10 

765  Camelop.  &  > 

Dec  1 

It            tt 

4^.52 

Geminor. 

48".67 

8 

It                  u 

4r'.26 

10 

764  Camelop.  &  X 

22 

tt               u 

50''.  57 

Orionia 

46".59 

23 

tt             tt 

49".26 

10 

764  Camelop.  Sc  y 

No?.  21 

«Piacium  8(209 

Geminor 

48''.50 

Casaiopia 

51".26 

10 

764  Camelop.  &  x  ' 

25 

tt            » 

50".76 

Orionia 

48".83 

26 

«                      M 

5r.l2 

10 

715  Camelop.  &  ^  ' 

28 

tt            tt 

49".78 

Orionis 

49".00 

Dec  23 

tt            tt 

51".04 

10 

715  Camelop.  &  x  * 

Nov.  25 

/  Cephei  &  x  Pe- 

Orionia 

46".75 

gx'i 

49".52 

Jan.  23 

552  Camelop.  h,  tf 

Dec.  1 

•  <                     M 

51".94 

Orionia 

53".67 

3 

tt                     tt 

60".39 

Hay  12 

0  <  Camelop.&  dVir- 

23 

tt                      U 

51".ll 

ginis 

51".27 

23 

P  «  ArietU  &  »  Caa- 

13 

•<             tt 

54''.30 

UMeaa 

51".44 

12 

/  Caraelop.k  6  Vir- 

Nov.  25 

(  Cephei  dt  x  Pe- 

giaii 

49".36 

ffft>i> 

46".86 

13 

M                          C« 

52".63 

Dec.  3 

tt            tt 

48".46 

8 

xDraconia&  o  Vir^ 

Nov.  21 

209  Caaaiopia  &  ^ 

ginia 

51".44 

Ceti 

52^.13 

10 

M                       U 

51".89 

25 

M                       tt 

52".l9 

12 

tt                       M 

51''.20 

26 

tt                        tt 

51M8 

8 

d  Virginia  h,  k  Dra- 

28 

tt                      M 

61".99 

conia 

49".90 

Dec.  23 

U                      U 

50".8r 

9 

M                        U 

51".85 

1836. 

10 

M                        •« 

51"  66 

Jan.  23 

u               m 

51".31 

12 

«                        tt 

50".45 

1835. 

13 

U                       tt 

51".62 

Dec  23 

28rArietiffdt>Per. 

May  6 

f  Virginia  &  ibDra- 

aei 

51".78 

conia 

47''.84 

1836. 

8 

«                      <4 

50".59 

Jan.  23 

M                     M 

61".68 

12 

t€                       U 

5e".90 

1836. 

Apn24 

xDraconiafc^Vii^ 

Dec  29 

804Arieti8  4tvPer- 

ginia 

5l".32 

aei 

53''.58 

May  5 

\t            tt 

52".28 

1836. 

8 

u                   tt 

5l".90 

Jan.  23 

tt            tt 

53".87 

12 

tt            tt 

51''.76 

1835. 

ApM24 

f  LeonU  fc  126  Ur- 

Dec.  23 

i  Arietia  4t  371  Ca- 

ace  Maj. 

61".05 

melop. 

54^.99 

May  8 

M                       tt 

50''.41 

1836. 

9 

tt                      Cf 

50''.58 

Jan.  2a 

tt           tt 

53^.39 

10 

tt                       (C 

60^.53 

1'^ 

M                      tt 

5I".44 
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General  mean. 


39<>  5&  5(K'.60 


Greatest  Tariation  from  nean» 
3  variations  exceeding 
6  betwen 
10  between 
33  between 
33  below 

Mean  ▼ariation  of  tbe  entire  series 
of  74  obserrations. 


39 


4 

4 

3& 

2& 

1&3 

1 


Mean  of  tbe  36  obsenrations  in  April  | 

and  May,  39<>  5&  51".20| 


1.  89 


Greatest  variation  from  mean, 
variations  exceeding 
between 

6        « 

18  below 

Mean  variation  of  tbe  36  observa- 
tions. 


8.  86 

3 

2&8 

1&2 

1 

0.  89 


If  the  places  of  the  several  stars  observed  were  given  with  absolute  ac- 
curacy, it  would  be  proper  to  take  a  general  mean  of  all  the  independent 
results^  thus  assigning  an  equal  weight  to  each  observation-^and  for  the 
sake  of  simplicity  this  has  been  done — although,  strictly  speaking,  the  places 
of  certain  stars  having  been  determined  by  a  large,  others  by  a  very  small 
number  of  observations,  the  positions  of  the  former  are  to  be  relied  on  with 
greater  confidence  than  those  of  the  latter.  It  may  also  be  observed  that 
the  results  given  in  the  preceding  table,  are  not  aU  perfectly  independent. 
For  in  some  instances  it  was  found  possible  to  combine  more  than  two  atars; 
when,  for  example,  one  northern  star  having  nearly  the  same  zenith  dis- 
tance as  two  southern  stars,  could  be  observed  without  a  change  in  the 
inclination  of  the  telescope,  two  different  results  would  be  given  by  three 
observations,  whereasybtir  would  usually  be  required.  It  has  been  deemed 
sufficient,  however,  for  the  present  purpose  to  compare  the  separate  results 
with  an  indiscriminate  mean,  a  slight  variation  in  which  would  have  but  little 
influence  on  such  comparison.  By  subtracting  each  result  separately  from 
the  general  mean,  it  will  appear  that  the  extreme  variation  from  the  mean  is 
but  4".S9,  and  that  the  average  variation  from  the  same  quantity  in  the 
entire  series  of  74  observations  is  1".S9.  An  examination  of  the  table 
will  also  exhibit  very  satisfactorily  the  rapid  diminution  in  the  number  of 
errors  as  the  limits  of  error  are  increased,  there  being  but  3  errors  exceed- 
ing 4"— 8  between  3"  and  4"— 10  between  2"  and  3''— 23  between  l"and 
and  2"  and  32  below  1". 

It  was  reasonable  to  expect  that  the  observations  latest  in  point  of  date 
would  present  results  yet  more  nearly  accordant  with  each  other,  than  those 
afforded  by  the  entire  series,  as  some  time  was  requisite  to  acquire  the  habit 
of  using  the  instrument  in  a  manner  entirely  satisfactory.  Accordingly,  a 
comparison  was  made  of  the  26  observations  latest  in  point  of  date — the 
results  of  which  are  given  in  the  table.  In  this  series  the  average  variation 
from  the  general  mean  is  reduced  to  0".89;  the  greatest  variation  to  3''.36, 
and  24  out  of  the  26  errors  are  below  2". 

Undoubtedly  very  many  of  the  larger  discrepancies  are  to  be  ascribed  to 
erroneous  assumptions  of  the  places  of  the  stars-— not  to  the  errors  of  ob- 
servation. This  will  appear  very  clearly  by  comparing  the  different  results 
given  by  the  same  pair  of  stars  on  different  nights.  The  greatest  differ- 
ence between  any  two  results  thus  obtained,  will  be  found  to  be  3''.27.; 
whereas  the  extrenxe  difference  between  the  greatett  and  least  in  the  entire 
series  is  more  than  double  the  quantity. 

Whilst  insisting  earnestly  upon  the  advantages  of  the  method  of  obser- 
vation above  described  ;  it  is  not  pretended  that  each  of  these  advantages 
may  not  be  secured  separately  by  other  methods  ;l  but  it  is  doubted  whether 
any  other  combines  in  so  great  a  degree  the  recommyendation  of  convenience, 
accuracy  and  despatch^ 
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J^emarks  rehiing  to  the  Storm  of  Mirth  \7thy  1838.    Bt  James  P.  Esft. 

PART  I i^-»O0NI>ENSB]>  STATEMENT  OF  THE  FA0T8. 

It  appears  from  the  facts  detailed  in  the  report  of  the  committee  od 
Meteorology*,  (hat  a  storm  of  rain  and  snow  of  great  violence  was  raging 
on  the  17th  of  March,  reaching  N.B*  and  S.W.  from  the  Western  extrenat- 
tj  of  N.  Carolina  to  the  N,E.  txtremitj  of  Pefinsjplvanta— *aii4  io  a  N.W« 
and  S.B.  direction,  from  about  the  middle  of  Ohio,  to  the  Eastern  extremitjr 
of  N.  Carolina,  and  East  and  West  from  t>ejond  Lexington,  Kentucky, 
to  some  distance  into  the  Atlantic  bevond  the  Eastern  shore  of  Maryland. 
The  storm  was  much  the  greatest  on  the  17th,  and  its  boundaries  on  this 
da  J  about  noon,  have  been  represented  by  the  middle  circle  in  the  map 
accompanying  the  report  of  the  committee.  This  storm  moved  along  the 
surface  ot  the  earth  nearly  towards  the  East. 

It  appears  that  the  Barometer  fell  on  the  17th  in  all  places' near  the  cen- 
tre or  far  within  the  boundaries  of  the  storm-«and  rose  in  many  placea 
near  its  borders,  and  beyond  them;  especially  in  the  extreme  W.  and  NE. 
(see  Lexington,  and  Montreal,  and  Providence,  and  Middletown.) 

It  appears  also — what  might  naturally  be  expected  from  the  fall  of  the 
Barometer  within  the  storm — that  the  wind  at  the  borders  and  for  some  dis- 
tance beyond,  blew  inwards,  towards  the  storm.  The  information  which 
we  have  at  present  does  not,  enable  us  to  know  whether  the  Barome« 
ter  stood  lowest  in  the  very  middle  of  the  storm  or  not.  If  it  did — and 
there  were  no  general  currents  in  the  atmosphere  to  produce  oblique  forces^ 
the  laws  of  dynamics  justify  us  in  expecting  the  wind  in  such  case  to  blow 
inwards  from*  the  circumference,  exactly  towards  the  centre,  just  as  we 
would  expect  the  wind  to  blow  outwards  from  the  centre  of  a  storm— if 
there  was  any  cause  in  nature  to  make  the  Barometer  stand  constantly 
higher  at  that  point  than  in  the  circumference. 

By  casting  the  eye  on  the  map  accompanying  the  report^  it  will  be  seea 
that  there  is  no  one  point  at  which  all  the  arrows,  if  prolonged^  would 
meet.  There  is  indeed  much  irregalarity  in  this  respect.  For  example 
the  arrow  near  Jamestown,  N.  Carolina,  which  is  south  of  the  centre  of 
the  storm,  still  shows  thewind  N.E.;as  if  the  point  of  greatest  depression  of 
the  Barometer,  wa's  near  the  southern  border  of  the  storm;  somewhere  in 
N.  Carolina:  while  in  the  Northern  part  of  the  storm,  the  arrow  for  Silver 
Lake,  shews  the  wind  to  be  N.W.;  as  if  the  point  of  greatest  depression  of 
the  Barometer  was  near  the  North  part  of  the  storm. 

And  yet,  if  the  strong  winds  be  considered  in  the  extreme  boundaries  of 
the  storm,  for  example,  Springfield  a  tut  Wilmington,  in  Ohio,  and  in  the 
east  (all  the  observations  from  the  Chesapeake  to  New  York,)  these  ar- 
rows being  prolonged  witt  meet  very  little  south  of  the  centre  of  the  storm;. 
and,  as  the  winds  wrre  all  strong  and  steady,  for  many  hours,,and  were 
under  the  general  intueoce  of  the  whole  storm,  and  not  affected  by  any 
/>or/tc(i/ar  local ities«  they  speak  a  language  which  cannot  be  mistaken. 

The  wind  could  not  blow  thus  strongly  inwards  for  many  hours  without 
moving  upward  in  the  centre  of  convergeance:  whether  that  waft  the  cen- 
tre of  the  storm  or  not,  and  as  the  barometer  continued  to  fall  in  the  re- 
gion  of  the  storaa  during  the  whole  day,  the  air  must  have  flowed  outwarda 
from  the  region  of  the  stonn  akove  even  faster  at  first  than  it  flawed  in- 

*Se*  this  Journal  lor  laal  months 
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wards  behw^  otherwise  the  barometer  would  not  have  fallen  within  the 
Btorm. 

The  storm  was  so  nearly  round  on  the  16th  and  ITth,  that  it  would  be 
an  aflectation  of  accuracy  beyond  our  data,  t»  give  any  other  figure  in  the 
topographical  chart.  It  was  also  so  nearly  the  same  size  on  each  of  those 
days  that  it  is  impossible  to  say  on  which  day  it  covered  the  largest  terri- 
tory, the  quantity  of  rain  and  snow  known  on  the  16th,  was  small,  while 
that  on  the  17th  was  very  great.  But  on  the  18th,  it  greatly  increased  its 
Bize,  (^1/  remained  rounds)  for  on  that  day  its  diameter  from  S.  W.  to  N.E. 
along  our  coast  was  more  than  600  miles,  reaching  from  N.  Carolina,  to 
Maine.  Whereas  on  the  two  preceding  days  it  was  only  about  500  in 
diameter. 

From  the  1 6th  to  the  irth,  the  storm  travelled  towards  the  East  or  even 
a  little  South  of  East:  for  on  the  16th  there  was  considerable  snow  in  the 
Southern  part  of  Michigan,  and  on  the  night  of  the  16th,  and  on  the  I7th, 
there  was  very  little  snow  at  Meadville,  Pennsylvania;  though  Mea^villeis 
on  a  lower  latitude.  But  on  the  18th  the  storm  manifestly  moved  towards 
a  point  North  of  East,  for,  at  half  past  one  P.  M.,  it  began  to  snow  in  Port- 
land, Maine,  2  degrees  further  North,  than  it  extended  while  in  Pennsyl- 
vania. 

Whether  this  extension  of  the  storm  further  North,  depended  on  the  di- 
rection in  which  its  centre  was  moving,  or  on  a  general  widening  out  of 
the  storm,  cannot  be  determined;  as  its  southern  boundaries  on  that  day 
are  not  strictly  defined  by  the  facts  collected.  It  certainly  extended  down 
to  Lat.  38°  in  Long.  73°,  wind  still  N.E.  And  there  were  strong  gales 
W.3.  W.,  about  that  time,  from  Lat  3lo  to  Lat.  34°.  Though  the  packet 
ship  Algonquin,  in  Lat  37°  50'  (Long,  and  time  of  day  not  given)  says  noth- 
ing ol  the  storm  ot  that  day — but  speaks  of  the  one  on  the  day  before,  it 
would  be  extremely  desirable  to  know  what  her  log-book  says  of  the  storm 
after  she  took  the  gale  E.b.N.  near  the  Delaware  Capes,  at  8  A.  M.  of  the 
17th,  and  then  hauled  oif.  As  she  went  to  the  South— >her  log  would  prob- 
ably be  able  to  answer  a  very  interesting  question  which  our  present  infor- 
ma'tiun  leaves  undetermined.  In  what  direction  and  with  what  force  did  the 
wind  blow  on  the  South  East  tide  of  the  storm  on  the  17 th,* 

This  storm  travelled  with  a  velocity  of  about  18}  miles  an  hour  from 
beginning  to  beginning.  It  was  just  one  day  in  reactiing  Philadelphia,  af- 
ter it  commenced  in  Springfield,  Ohio;  a  distance  of  about  435  miles,  and  a 
comparison  with  other  points  agrees  well  with  this. 

There  is  one  apparent  anomaly  worthy  of  particular  notice.  On  the 
N.N.E.  of  the  storm  80  or  100  miles  bejond  its  extreme  boundary,  there 
is  a  region,  from  which  the  wind  seems  to  have  lilown  outwards  in  all  direc- 
tions. 

Albany  seems  to  be  included  in  this  region— and  if  it  shall  be  found, 
that  at  Albany  and  the  town  near  it,  or  perhaps  as  far  West  as  Utica,  the 
barometer  rose  considerably  on  the  morning  of  the  17th,  one  step  will  be 
made  in  the  explanation  of  this  phenomenon,  whatever  may  be  the  cause  of. 
this  rise. 

But  the  two  most  remarkable  irregularities  of  all  will  be  found  at  Mead- 
ville, Pennsylvania,  and  Lexingto  .»  Kentucky. 

*Any  further  information  concerning  this  storm  will  be  gladly  received.  If  every 
person  keeping  a  journal  of  the  weather  within  and  for  some  distance  beyond  its  boun- 
dary would  send  a  copy  of  it  for  the  I5th,  16th,  \7t\%t  and  18th  March,  the  apparent 
irregularities  of  this  storm  would  probably  be  explained. 
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Here  the  wind  teaned  to  blow  ftlmost  ia  a  tangwi  te  Um  itorw.  Therv 
is  an  irregularity  somewhat  similar  ^o  this  on  the  Sooth  East  side  of  the 
atorm  at  New  Garden,  N.C,  where  the  wind  was  N.  E.  all  daj,  probablj  not 
strong,  as  the  force  is  not  mentioned.  In  short,  bj  casting  the  eje  on  the 
chart  it  will  appear,  by  directing  the  attention  to  the  N.W.  side  of  the 
storm,  that  the  wind  had  a  tendency  to  rotate  from  right  to  left;  and  again, 
if  the  attention  be  directed  to  the  S.E.  aide  of  the  storm,  it  will  appear 
that  the  wind  had  a  tendency  to  rotate  from  left  to  rtght-«*which  precludes 
the  idea  of  a  general  rotation  the  same  way-*and  shews  that  there  wee 
some  cause  which  induced  the  wind  at  the  extreme  N.W.  and  S.E.  and 
E.  to  more  towards  a  point  in  the  storm,  south  of  its  centre.  These  anoaa- 
alies  cannot  be  explained  fully  by  the  facts  collected  without  the  aid  of 
hypothesis,  and  I  do  not  permit  myself  to  hypothesiae.  We  have  no  ba- 
rometrical observations  South  of  Washington;  yet  from  the  immense  quanti- 
ty of  rain  and  snow  which  tell  in  the  Northwest  corner  of  N.  Csrolina« 
it  is  not^ improbable  that  a  much  greater  quantity  fell  in  the  Southern  part 
ol  the  storm  than  in  the  Northern. 

Besides,  as  the  barometer  fell  much  more  at  Washington  city  than  at 
Philadelphia,  and  places  further  North,  it  may  be  that  it  fell  still  more 
further  South  and  West.    But  I  forbear  to  conjecture. 

Part  ii. — Rationale. 

It  will  not  be  esteemed  by  the  reader  impertinent  in  me  to  offer  my  views 
as  to  the  modus  operandi  of  nature  in  producing  the  various  phenomena 
accompanying  the  storm  of  the  ITth  March,  as  detailed  in  the  *^Report^*of 
the  Meteorological  Committee,  and  summed  up  in  the  preceding*  ^Remarks.'* 

The  upward  motion  of  the  air  in  the  region  of  a  storm,  may  take  its  eoni« 
mencement  either  from  a  higher  temperature,  or  a  higher  dew-point. 

As  the  air  rises  in  the'inner  portions  of  the  storm,  it  is  reduced  in  tem- 
perature by  diminished  pressure,  a  little  more  than  one  degree  for  every 
hundred  yards  of  its  ascent,  as  I  have  ascertained  by  experiment ;  and 
when  it  has  ascended  as  many  hundred  yards  as  tl)e  temperature  of  the  air 
is  above  the  dew-point,  the  vapour  will  begin  to  condense  into  cloud,  and 
give  out  its  caloric  of  elasticity— this  caloric  of  elasticity  is  received  by 
the  air  in  contact  with  the  condensing  vapour,  and  prevents  the  air  in  its 
further  ascent  from  cooling  as  fast  as  it  would,  if  there  was  no  vapour  in  the 
air  to  condense  ;  and,!  find,  both  by  calculation  and  experiment,  that  in 
ordinary  states  of  the  dew-point,  it  cools  only  one-half  degree  each  hundred 
yard  of  its  ascent  above  the  base  or  lower  part  of  the  cloud  ;  and  that  in 
all  states  of  the  dew-point,  the  air  in  the  cloud  at  the  moment  of  its  forma- 
tion, is  expanded  about  5600  cubic  feet  for  every  cubic  foot  of  water  gener- 
ated by  the  condensed  vapour,  after  making  allowance  for  the  condensation 
ot  the  vapour  itself. 

This  great  expansion  of  the  air  in  the  cloud  will  cause  a  rapid  ascent 
and  out-«preading  above,  which  will  cause  the  barometer  to  fall  under  the 
cloud,  and  if  there  was  no  current  above,  it  would  spread  out  on  all  sides 
equally  in  an  annuius^  and  cause  the  barometer  to  rise  all  round  the  storm, 
as  much  on  one  side  as  another.  But  as  there  is  known  to  be  an  upper 
current  always,  or  almost  always,  moving  in  this  latitude  towards  the  N.E. 
or  E.N,E.,  this  current  will  cause  the  out-spreading  of  the  air  to  be  chiefly  in 
that  direction,  and  consequently  the  barometer  wilt  rise  chiefly  on  that  side  of 
the  storm,  at  the  very  time  it  is  falling  within  the  storm,  as  it  actually  did 
in  Connecticut  and  Rhode  Islandi  while  it  was  falling  in  Annapolis  and 
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WMUngtM  Citj.  N«w  if  it  sboaM  bt  femid  tha  tha  rite  tittMled  te 
Aibeajend  Utica^the  eipknatieA  ef  that  remarkeUe  pbenemeooamaHtiott- 
•d  before,  of  the  wiods  bfawing  oatwards  in  all  directiona  from  that  regie»| 
it  will  be  aclcaofrledged  that  tbia  ia  tha  true  exphmation  of  it. 

If  it  should  be  found  that  the  baronetor  did  oot  rise  at  tbasa  pkcesi  some 
other  facts  may  yet  be  dlscorered  to  explain  the  anomaly. 

On  the  Yery  great  irregularitias  presented  at  Meadvilie  and  Lexington, 
I  ba7e  nothing  entirely  satisfactory  to  say.  In  a  storm  of  such  great  magni- 
tttde^  aaaoy  irregularities  might  be  expected. 

1  have  been  told  by  those  who  have  witnessed  the  phenomenon,  from  very 
leAy  roouataias,  wbea  it  is  raining  in  the  valley  below  them,  that  the  top  of 
the  cloud,  which  they  could  see  spread  oot  before  them,  did  not  exhibit  a 
level  plain^  but  many  pyramidal  elevations  were  to  be  seen  rising  consid- 
erably above  the  ordinary  level.  Now  this  seemed  to  indicate  a  more  vio- 
lent action  under  those  elevations  than  In  the  other  parts*^nd  if  we  con- 
ceive the  actioo  very  great,  as  it  is  in  all  summer  hail  storms,  in  which  the 
drops  of  water  are  carried  up  to  a  great  height  and  frozen^-tbe  snow  might 
net  be  permitted  to  fall  down  where  it  was  generated,  but  be  carried  off  to 
aome  distance  from  where  it  was  taken  up,  and  thrown  down  in  such  quan- 
tity as  to  cause,  by  its  weight  and  cooling  effect  together,  the  wind  to  blow 
outwards  in  all  directions  from  its  place  of  descent*  Many  such  places 
night  be  formed  in  a  storm,  500  miles  in  diameter,  and,  of  course,  many 
irregularities  be  produced,  similar  to  the  one  in  question.  These  particular, 
violent,  upmoving  currents,  and  down-falls  of  snow  by  their  side,  would  be 
very  likely  to  occur  in  the  neighbourhoods  of  hills  and  mountains.  For, 
the  air  rushing  in  towards  the  centre  of  the  general  storm,  on  coming  to  a 
hill,  will  glance  up  it,  and,  having  acquired  an  upward  motion,  will  be  inclined 
to  continue  it,  and  thus  produce  the  effect  in  question.  For  if  the  bill  is  very 
lofty,  as  the  Hlroalehs,  the  snow  will  be  thrown  down  on  the  windward 
aide ;  but  if  it  Is  of  moderate  elevation,  the  snow  may  be  thrown  down  on 
the  leeward  side.  In  the  former  case  the  wind  may  be  forced  down  the 
aide  of  the  mountain  on  the  windward  side  at  the  surface  of  the  ground, 
whilst  a  few  hundred  yards  high,  it  may  be  blowing  up  the  niouotain  over 
that  at  the  surface  of  tbe  earth  blowing  downwards.  This  is  probably  the 
case  in  what  is  called  the  hdm^wind  in  England. 

It  is  also  known  that  a  violent  summer's  shower  often  causes  the  wind  to 
blow  outwards  In  all  directions  from  the  falling  shower,  when  a  few  minutea 
liefore  it  bad  been  blowing  the  contrary  way,  towards  tbe  forming  cloud, 
and  the  wind  at  some  considerable  distance  from  the  falling  shower,  still 
continues  to  blow  towards  the  rain,  glancing  up  over  the  out-moving  cur«* 
rent.  In  this  way,  new  columnar  clouds  are  seen  to  form  rapidly  to  the 
windward  of  the  rain  cloud.  If,  during  the  progress  of  a  great  storm,  it 
should  sometimes  snow  or  rain  vioieotly,  and  at  other  times  stop,  with  in- 
crease or  diminution  of  wind,  it  might  be  safely  inferred  that  some  such 
action  as  that  just  described  is  going  on.  In  that  case,  too,  a  person  below 
the  clouds  may  sometimes  distinguish  these  cones,  which  raise  their  tope 
above  the  general  level  of  the  cloud  above,  tor  their  bases  will  be  much 
blacker  than  the  surrounding  clouds.  After  all,  we  must  wait  for  future  and 
more  abundant  facts  to  explain  these  irregularities.  ^ 

As  to  the  direction  in  which  the  storm  moved  and  its  velocity,  we  have 
but  little  to  say;  because  it  is  entirely  beyond  the  power  of  the  theory  to 
predict  In  what  direction  storms  in  general  will  move,  it  is  highly  proba- 
ble indeed,  that  very  narrow  storms  of  great  violence,  such  as  tornadoes,  in 
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which  the  drops  of  rafn  are  not  permitted  to  fall  back  through  the  aaceo^- 
ing  current,  bat  are  thrown  outwards,  at  a  great  height,  frozen  Into  hail, 
will  all  be  found  to  move  in  the  direction  of  the  upper-current— that  is, 
westwardlj,  or,  towards  the  west  in  the  torrid  zone,  northwardly  from  the 
tropic  of  Cancer  to  latitude  SO,  and  northeasterly,  or  eastwardly  in  the  lati- 
tude of  Philadelphia. 

For  tlie  tornado  cloud,  forming  only  when  the  dew-point  Is  rery  high— 
that  is  when  the  8team*power  in  the  air  is  very  great  (for  all  storms  are  pro- 
duced by  steam-power,)  it  will  rise  very  high,  and  of  course  a  large  portion 
of  its  upper  part,  being  in  the  upper  current  of  air,  it  will  be  pressed  bj 
that  current  in  its  own  direction.  Therefore  the  tornado,  as  long  as  it  lasts, 
most  move  in  that  direction.  But  in  case  the  rain  falls  down  throogh  the 
base  of  the  cloud,  as  in  ordinary  showers,  the  descent  of  the  rain  produces 
a  disturbing  force  l)elow,  and  the  accumulation  of  drops  of  fain  in  the  cloud 
prevents  the  cloud  from  rising  so  high  into  the  upper  current  as  in  the  tor- 
nado cloud,  and  besides  the  air,  on  the  northern  border  of  the  storm  being 
colder  and  of  a  lower  dew-point,  will,  by  its  greater  weight,  have  a  tendency 
to  press  the  storm  towards  the  south,  and  these  forces  not  l>eing  eiactly 
known  in  quantity,  we  must  wait  till  a  patient  induction  from  accumulated  facts 
shall  solve  this  most  interesting  problem. 

Another  highly  interesting  question  can  only  be  answered  by  very  numer- 
ous observations  with  the  barometer.  How  far  is  the  snow  and  rain  carried 
hy  the  out-moving  current  above,  beyond  the  up*moving  current  in  the  mid- 
dle of  the  storm  ? 

This  distance  will  no  doubt  vary  with  the  violence  of  the  storm.  In  a  case 
of  great  violence,  if  the  storm  is  quite  narrow,  the  upward  current  in  the 
middle  may  be  so  great  that  the  snow  or  rain  may  not  be  permitted  to  fall 
in  the  centre  of  the  up- moving  current  at  all-*-but  be  compelled  to  pass 
outward  above  in  all  directions,  and  fall  down  in  an  annulus,  where  the  barom- 
ter  may  even  be  above  the  mean,  and  rise  during  the  fall.  Something  of 
this  kind  seems  to  have  taken  place  in  the  present  storm,  in  the  northern 
part  of  Pennsylvania,  extending  from  Sunhury  and  Silver  lake,  even  as  far 
down  into  the  centre  of  the  State  as  Bellefonte.  For,  at  the  two  former 
places  the  barometer  did  not  fall  at  all,  and  at  the  latter,  its  fall  was  hardly 
sensible.  At  these  places,  therefore,  it  is  highly  probable,  there  was  no 
upward  current  of  air,  and  consequently  the  snow  which  fell  there,  must 
have  been  generated  at  a  distance.  How  far  this  fall  of  snow  may  have 
been,  not  only  the  cause  of  the  irregularities  at  Silver  Lake  and  Meadviile, 
which  were  mentioned  before,  and  of  the  very  gentle  winds  about  this  region, 
but  also  of  the  general  tendency  of  the  wioilis  to  move  on  the  east  and  west 
side  of  the  storm  towards  a  point  south  of  the  centre,  it  is  not  necessary  for 
me  now  to  determine ;  at  present  it  is  sufficient  to  have  pointed  out  this 
source  of  irregularity,  and  leave  it  to  future  investigation  to  determine  Its 
exact  amount. 

Another  highly  important  question  is  suggested  here^^how  far  beyond 
the  boundary  of  the  falling  rain  or  snow  in  these  wide  extended  storms,  does 
the  wind  blow  inwards  towards  the  storm  f  And  how  long  before  the  begin- 
ning of  the  rain  or  snow, does  the  wind  change  in  front  of  the  storm?  It 
seems  probable  that  the  time  and  distance  to  which  the  in-blowing  extends, 
will  be  directly  as  the  magnitude  of  the  storm,  and  the  facts  ascertained 
are  favorable  to  this  deduction.  At  Philadelphia  the  wind  changed  round 
by  N.  to  N.E.  exactly  24  hours  before  the  rain  commenced.  At  Middle- 
town,  Conn.,  the  wind  changed  about  24  hours  before  the  storm  came  on. 
At  New  Bedford  and  Northborough,  Mass.,  and  at  Providence,  R.  1.,  the  wind 
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chapged  round  from  30  to  40  hours  before  the  cammenceineDt  of  the  now. 
Bat  io  no  case  did  it  become  so  violeot  as  to  attract  mach  attention,  ontil 
within  a  few  honrs  of  the  commencement  of  the  rain  or  snow.  I  say  rain 
or  snow,  for  in  the  northern  parts  of  this  storm,  it  was  snow,  and  in  the  sonth* 
era  parts,  rain  and  bail.  And  it  is  worthy  of  particular  remark,  that  daring 
the  whole  progress  of  this  storm  as  far  as  our  obserrations  reach,  the  wind 
was  most  Tiolent  on  the  N.E.  of  the  storm,  and  least  violent  on  the  S.  W.  of 
it.  This  is  what  we  ought  to  expect  from  the  rise  of  the  barometer  on  the 
!N.E.  side  of  the  storm,  as  mentioned  before.  I  have  in  my  possession 
proofs  that  this  is  the  case  in  gome  other  wide-extended  storms ;  farther 
investigation  most  decide  whether  it  is  the  case  in  all  sach  storms. 

Even  in  those  very  narrow  storms  called  Spouts^  1  have  beenmformed  by 
eye-witnesses  that  some  have  the  trees  tlirown  down  contrary  to  the  motion 
of  the  spent  along  the  surface  of  the  earth.  Such  has  not  been  the  fact  in 
those  spouts  which  (  have  visited.  In  all  I  found  the  tops  of  the  trees  on 
the  south  side  of  the  spout  lying  towards  the  N.  E.»  on  the  north  side  towards 
the  S.E.,  and  if  occasionally  trees  were  lying  across,  those  underneath  were 
thrown  inwards  and  backwards,  and  those  on  top  were  thrown  inwards  and 
forwards.  The  Brunswick  spout  of  the  19th  June,  1 8  35,  affords  a  well  known 
example  of  this,  an  account  of  which  is  given  by  A.  D.  Bache,  President  of 
theGriard  College,  in  the  transactions  of  the  American  Philosophical  Socie- 
ty, and  also  by  Professor  W.  R.  Johnston,  in  the  Transactions  of  the  Phila 
delphia  Academy  of  Natural  Sciences. 

Another  remarkable  fact  will  not  escape  the  observation  of  the  reader, 
who  examines  with  care  the  report  of  this  storm.  The  wind  on  the  16th, 
before  very  much  rain  and  snow  had  fallen,  was  every  where  feeble  and 
irregular,  and  especially  so  in  the  New  England  states;  but  on  the  17th, 
when  much  rain  and  snow  had  already  fallen,  the  wind  became  strong,  and 
the  irregularities  nearly  ceased.  So  oo  the  western  border  of  the  storm,  at 
Wilmington,  for  instance,  the  wind  was  much  stronger  on  the  17th  than  it 
had  been  on  the  16th. 

The  several  links  of  our  chain  of  argument  may  now  be  exhibited  in  jux- 
taposition. 

1.  The  air  did  blow  inwards  towards  a  region  not  far  from  the  southern 
border  of  the  storm. 

2.  The  air  did  therefore  ascend  over  that  region. 

3.  It  cooled  a  little  more  than  one  degree  of  Fahrenheit  for  every  hun- 
dred yards  of  its  ascent,  as  is  known  by  experiment. 

4.  When  it  ascended  as  many  hundred  yards  as  the  temperature  of  the  air 
was  above  the  dew-point,  the  vapour  in  the  air  would  begin  to  condense 
into  cloud. 

5.  When  the  vapour  began  to  condense,  its  caloric  of  elasticity  would  be 
given  out  to  the  air  in  contact  with  the  condensing  vapour. 

6.  This  caloric  of  elasticity  would  change  the  law  of  cooling,  in  ordinary 
states  of  the  dew-point,  from  one  degree  for  a  hundred  yards  of  the  ascent 
to  one-half  a  degree,  so  that  the  air  in  the  cloud  was  one-half  a  degree 
warmer  than  the  air  on  the  otUnide  of  the  cloud,  for  every  hundred  yards 
above  its  base. 

7.  The  specific  gravity  of  the  cloud  will  thus  be  less  than  that  of  the  air 
at  the  same  height,  a  quantity  which  can  be  calculated  if  the  dew-point  and 
the  height  of  the  cloud  are  given. 

*  It  has  since  been  aBcertained  that  the  wind  on  the  17tb,  was  extremely  vidept  ail 
day  at  Emmitsburg,  Maryland,  from  N.  to  N.W. 
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«•  The  air  is  tk«  dvvri  will  Ihertfore  man  opwardi  Ib  tht  nild4l«|  and 
•Qtirardi  above,  awl  iawardi  Mow,  with  a  ^presaloo  of  the  barooieter 
«ader  the  dead,  and  m  rite  all  roood  the  clood,  produced  by  the  oatspnad- 
im^  of  the  air  above. 

a.  If  the  depreiBloD  of  the  barometer  is  fiven,  (he  velodtj  of  the  op- 
ward  motion  will  be  hoowD,  at  least  id  the  case  of  tornadoes  or  spouts. 

l(k  If  the  velodtj  of  apward  motioa  is  known,  the  qaantitj  of  Tapoar 
condensed  in  a  given  time  is  Itttown. 

11.  The  commencement  of  this  npward  motion  ma j  depend  either  on  a 
yyher  temperature,  or  a  higher  dew-point  than  in  sarroondtng  regions. 

12.  The  iMtrometer  would  probably  nse  more  on  the  N.E.  side  of  the 
storm  than  on  any  other  side,  on  account  of  the  general  motion  of  the  \ip* 
per  porifam  of  the  ataiosphere,  being  towards  the  N.E.  in  this  latitude. 


Franklin  Inatltnte* 

Oirctdar  of  the  Committee  on  Meteorology. 

SxE>^The  occurrence  ofa  storm  of  nnusaal  violence,  on  or  about  the  11th 
of  September,  current,  induces  the  committee  again  to  address  their  cor- 
respondents and  others  who  may  feel  an  interest  in  the  promotion  of  Sci« 
ence,  to  reooest  of  them  such  information  as  they  may  be  able  to  furnish 
upon  the  following  points; 

Ist.  When  did  the  storm  immediately  preceding  the  ISth  September  1838^ 
commence  and  terminate? 

2nd.  In  what  direction  did  the  wind  blow,  and  with  what  force  during 
the  storm? 

Srd.  Was  there  much  or  little  rain?  If  the  observer  was  beyond  the  boun- 
dary  of  the  storm,  how  did  the  wind  blow  as  to  strength  and  direction  du- 
ring the  nth  12th,  and  ISth? 

Should  the  committee  receive  such  answers  to  their  questions  as  may  en- 
able them  to  ascertain  the  chief  phases  of  this  storm,  it  is  their  intention 
to  publish  a  report  of  the  same,  which  they  will  have  pleasure  in  transmit* 
ting  to  you. 

The  reports  received  relative  to  the  storm  of  the  16th,  17th  and  18tb  of 
March  last,  have  been  collated,  and  will  be  published  in  a  few  days,  ac- 
companied by  a  map  of  the  United  States,  upon  which  is  delineated  the  ap- 
parent path  of  the  storm;  copies  of  the  report  and  the  map,  will  be  forward- 
ed to  the  correspondents  of  the  committee  at  an  early  day. 

Any  further  facta  relating  to  this  storm,  particularly  from  Maryland,  Vir- 
ginia or  North  Carolina,  will  be  highly  acceptable. 

Communications  to  be  addressed  to  William  Hamilton,  Actuary — Frank- 
lin Institute,  Philadelphia.  Robert  Dunolbson, 

Albx.  Dallas  Bachb, 
Jambs  P.  Espt, 
Charlbs  N.  Bahoker, 
John  K.  Kane, 
Henry  D.  Rogers, 
Sears  C.  Walker, 
Robert  M.  Patteeson, 
John  C.  Crebson, 
GouvBRNBR  Emerson. 
Philadelphia,  September  18th,  18S8.  Committee  on  Meteorology. 


Digitized  byVjOOQlC 


S91 
MeehaiLies^  Register. 


LIST  OF  AMBRICAir  FATEITTS  WHICH  ISSUBD  IIT  DHCCHBm    1837 

With  Rtmarka  and  Bxemplificationa  by  the  Editor. 


386»  For  an  improTement  in  the  uUaehine  far  Sawing  SMnghf; 
Zebulon  Sargent,  Contocookville,  Miama  county,  New  Hampshire, 
December  1. 

This  fucluoe  it  dependent  for  its  noreltj  open  the  partkailftr  erraage- 
meot  of  its  perts^  for  the  effecting  of  an  object  which  is  accomplished  bj  a 
large  namber  of  shingle  machinesi  the  claim  being  to  'Uhe  mode  of  gauf* 
iDg  the  thickness  of  the  shingle,  and  vibrating  the  bolt/so  as  to  present  at* 
lernatelj  a  tip  and  a  bat  to  the  saw,  in  the  manner  described;  and  to  the 
coatbiaatiaB  of  the  Tarious  parts  as  described,  for  mnDing  back  the  car- 
dageJ' 


387.  For  an  improred  Cooking  Stove;  Nathaniel  Walker,  Dighton, 
Bristol  county,  Massachusetts,  December  1. 

**What  the  inventor  claims  as  original,  and  invented  or  discovered  by 
himself,  it  the  movable  sliding  box  and  grate  for  horning  anthracite  coal, 
constructed  as  described ;  the  particular  manner  of  dividing  the  fire  room 
into  an  upper  and  lower  chamber;  the  dividing  the  upper  chamber  into  two 
apartments  for  the  purpose  of  insulating  either  chamber,  and  directing  the 
whole  power  of  the  fire  into  either,  by  means  of  the  damper  before  described; 
and  the  manner  of  affixing  the  sliding  plate  between  the  fire  room  and  the 
oren,  by  which  the  bottom  of  the  oven  is  made  accessible." 

The  foregoing  is  a  formidable  list  of  claims,  yet  the  stove  to  which  they 
refer,  is  in  its  general  construction  like  many  others;  the  things  claimed  to 
be  done, have,  generally  speaking,  been  previously  effected^  but  the  mo<le  of 
accomplishing  them  is  varied;  whether  those  who  use  this  stove  will  find 
these  variations  to  constitute  real  improveroeats,  is  a  question  wliich  they 
may  answer. 

388.  For  an  improvement  in  the  Steering  Wheel,  for  Ships'  and 
other  Vessels;  Andrew  Thome,  Boston,  Suf&lk  county,  Massachusetts, 
December  1. 

The  wheel  referred  to,  is  the  common  verticaT  steering  wheef,  which 
may  be  made  to  act  directly  upon  the  barrel  on  which  the  steering  rope  is 
wound,  or  may  be  disengaged  so  as  to  turn  independently  of  it,  when  it 
nay  be  thrown  into  gear  with  a  spur  wheel  and  pinion,  to  increase  the  ef« 
feet  of  the  power  applied.  The  claim  is  to  ^Hhe  combination  with  the 
steering  wheel  of  a  series  of  toothed  wheels  of  varying  diameters,  arranged 
and  brought  into  gear  as  described,  or  by  any  other  of  the  known  or  com* 
mon  methods  by  which  a  change  may  be  easily  and  instantly  produced  in 
the  effective  power,  by  a  change  of  gearing,  so  that  the  roan  at  the  wheel 
can  at  pleasure  give  to  it  a  greater  or  less  power  over  the  tiller,  as  light,  or 
•trong  winds  may  render  necessary,  or  desirable." 

Tlia  mode  of  engaging  and  diseof^ging,  applied  to  the  steering  wheel  as 
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described  in  the  abof  e  named  patent,  is  common  in  machinery  of  various 
kinds.  It  is,  for  example,  used  in  capstans,  and,  probably,  has  been  em- 
ployed on  steering  wheels  also;  bqt,  of  course,  this  was  not  in  evidencct 
or  the  patent  would  not  have  issued;  it  will  be  seen  that  no  pretence  is  made 
to  any  novelty  in  the  manner  of  changing  the  gear. 


S89.  For  an  improvement  in  the  machine  Jor  Sizing  Paper;  John 
Ames,  jr.  Springfield,  Hampden  county,  Massachusetts,  December  1. 
(See  Specification. ) 

390.  For  improvements  in  the  mode  of  constructing  Saw  Mills^for 
Sawing  Timber;  John  Ambler,  city  of  Philadelphia,  December  1.  (See 
Specification.) 

391.  For  ^n  improyei  Machine/or  preparing  Ice/or  Shipping  and 
Storing;  Nathaniel  J.  Wyeth,  Cambridge,  Massachusetts,  Decem- 
ber 1. 

This  machine  consists,  principally,  of  an  iron  frame  which  may  be  about 
three  feet  long,  and  two  feet  wide,  the  parallel  sides  having  iron  plates  upon 
them,  the  lower  edges  of  which  are  (o  run  in  grooves  previously  made  in  the 
ice  to  guide  them.  There  are  to  be  steel  cutters,  held  in  place  like  thecut« 
ting  iron  of  a  grooving  plane,  which  are  to  cut  the  ice,  as  the  machine  passes 
along.  It  is  to  be  drawn  by  a  horse,  and  to  have  a  man  seated  on  it,  whose 
weight  will  cause  the  cutters  to  operate.  There  is,  also,  a  cutting  knife, 
which  crosses  the  machine,  and  is  to  shave  off  the  surface,  when  necessary 
to  remove  snow,  or  other  matter,  therefrom.  The  claim  is  to  ^Hhe  com- 
bination of  the  various  parts  and  portions  described,  in  such  a  manner  as 
to  form  the  machine  aforesaid  " 


392,  For  improvements  in  the  construction  of  the  Saw  Cylinder /or 
Cotton  Gins;  Jacob  Idler,  city  of  Philadelphia,  December  1. 

This  patent  is  taken  for  the  employment  of  metallic  rings  between  each 
of  the  saws,  in  order  to  keep  them  apart.  These  rings  are  to  be  cast  with 
arms,  in  the  manner  of  ordinary  cast  wheels;  the  spaces  between  the  wheels 
will,  it  is  said,  allow  room  for  the  buckle  in  any  of  the  saws  to  be  relieved 
without  the  edges  beine  affected  thereby.  An  iron  shaft  is  to  pass  through 
the  centres  of  these  disks,  and  of  the  saws,  which  are  to  be  wedged,  or 
screwed  up,  in  the  ordinary  way. 

The  claim  is  to  *4he  forming  the  cylinder  of  the  said  cotton  gin  with 
hollow  cylindrical  metallic  sections;  with  projections  or  bearings  on  the 
sides  of  the  arms  and  ends  of  the  sockets  of  said  sections,  for  sustaining, 
in  conjunction  with  the  sides  of  the  rings  or  sections,  the  circular  saw  plate, 
in  a  firm  and  true  position  on  the  shaft,  and  parallel  with  each  other;  the 
spaces  formed  between  the  arms  and  bearings,  allowing  room  for  the  swel- 
lings or  bucklings  of  the  saws,  so  that  the  part  of  each  saw  plate  outside 
of  the  cylinder,  which  runs  between  the  ribs  or  combs  of  the  gin,  shall  al- 
wavs  be  true  and  even." 

We  believe  that  gin  saws  are  not  now  usually  made  of  round  plates  of 
steel,  like  circular  saws,  but  of  two,  fiat  semi-hoops,  the  inner  edges  of 
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whieK  ai'e  confined  bttwvca  the  dwkr  bf  v$hkh  fkeg&w*  arc  dividtd;  tlkse 
are  cheaper  than  wfiohe  pktes^  aad  are  lesa  liable  tir  iMMkle. 


393.  For  iinproyements  in  the  Machine  /or  Steaming  and  Jfash- 
inj(  •Spples;  John  Dimm^  Greenwood ,  Juniata  County^Pennsylvania^ 
December  1. 

Thisnapparattts  is  to  prepare  applea  for  rermentation  bj  steamhig  and 
crushing  tliein,  so  as  to  red  ace  them  to  a  pulp,  or  pommage.  A  rectangu- 
lar box  is  madci  across  which  there  are  two  fluted  rollers  for  crushing  the 
apples^  this  box  ia  surmounted  bj  a  hopper,  having  a  close  lid,  to  retain 
the  steam  which  is  to  be  introduced  into  it.  Abore  the  crushing  rollers 
there  is  a  horizontal  sliding  shutter,  fitting  the  box,  and  supporting  the  ap- 
ples in  the  hopper.  This  shutter  is  made  of  two  boards  placed  one  above 
the  other,  and  having  a  space  between  tbem  into  which  tne  steam  is  to  be 
intnMluced  through  a  suitable  tube. 

The  upper  board  is  perforated,  so  as  to  allow  the  steam  to  pass  through, 
and  to  act  upon  the  apples  in  the  hopper;  when  thej  are  sufficiently  steam- 
ed the  sliding  shutter  is  withdrawn,  and  the  apples  then  rest  on  the  fluted 
cylinders.  Motion  bein^  given  to  these,  by  a  winch,  the  appleaare  reduced  to 
pinlp,  and  fall  upon  an  inclined  trooffh  below,  which  conducts  the  pulpawar, 
prepared  for  the  fermenting  tub.  The  claim  is  to  «'the  combination  of  the 
steaming  apparatus  with  the  mashing  cylinders,  for  mashing  apple«»  as  above 
describ^" 


394.  For  an  impreved  Excavating'  Maehtne;  Thomas  Claton,  Shel- 
byville,  Shelby  county,  Indiana,  December  1. 

Claim.  *^i  do  not  claim  the  employment  of  a  box,  to  receive  and  carry 
off  the  earth;  but  what  I  do  claim,  is  the  form  of  the  bottom  of  the  pWmgh, 
being  made  with  two  plane  surfaces,  instead  of  curved,  as  is  usuaf;  the  line 
forming  the  angles  of  these  planes,  being  so  situated  that  the  weight  of  the 
earth,  when  the  box  is  full,  will  throw  the  front  of  the  plough'  up,  as  set 
forth.'^ 

This  plough,  as  it  is  called,  resemWeS'the  common  scraper  in  having  a 
tfistling  edge  in  front,  and  a  bos  t»  receive  the  earthy  Ow.  ooe  of  ita  aides 
tkare  ia  a  beam  like  that  of  the  ploocb,  and  carrying  a  coulter.  The  share^ 
or  cutting  edge  of  the  box*  runs  obliquely,  to  cause  it  ta  cut  th«  more-  ea- 
sily. 

395.  For  an  improvement  on  the  Plough;  Stephen  McCormick. 
Fauquier  county,  Virginia,  originally  patented  by  him  on  the  28th  of 
January  1826:  December  I. 

The  claims  must  suflice  to  give  alf  the  information  we  can  afford  respect- 
ing this  plough;  they  are  to ''(he  curved  fbrm  given  to  the  heel  of  the  land- 
side,  and  also  the  concave  form  given  to  its  back  edge  as  it  rises  from  the 
heel  to  the  beam.  Also  the  manner  of  stocking  the  plough;  likewise  the 
cast-iron  claevis,  formed  and  attached  to  the  beam,  as  set  forth;  that  is  to 
a^y,  embracing  the  beam  by  its  concave  part,  and  having  a  ridge  let  inta 
the  beam,  and  the  bolt  inclined  backward  to  resist  the  direct  action  of 
tiXe  draught^'' 
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306.  For  an  improved  Machine  for  Sawing  through  TreeSj  ^C} 
Samuel  H.  Hamilton,  city  of  New  York,  December  7. 

This  18  an  ingeDiously  contrived  machine,  intended,  principally,  for  the 
purpoae  of  sawing  down  trees,  but  which  may  also  be  adapted  to  the  cross- 
cutting  them  after  they  have  l>een  felled.  The  machine  is  to  be  drawn  from 
place  to  place  upon  two  wheels.  The  saw  is  made  stiff,  as  it  has  no  strain- 
ing frame,  but  stands  out  from  the  machine  like  a  key-hole  saw  from 
its  handle.  The  gearing  by  which  it  is  driven  is  operated  upon  by 
means  of  a  vertical  wheel,  which  is  turned  by  a  winch.  iThis  acts  also 
as  a  fly  wheel,  and  is  at  the  same  time  bevil-geared  into  a  horizontal  wheel 
which  gives  motion  to  the  crank  that  operates  on  the  saw.  The  frame  of 
the  machine  is  sustained,  in  front,  upon  a  roller  resting  on  a  curved  way, 
and  this  frame  turns  on  a  vertical  shaft  in  the  centre  of  the  curvature  of 
the  way,  allowing  the  frame,  with  the  projecting  saw,  to  move  round,  so 
that  in  the  operation  of  cutting  it  may  be  made  to  bear  continually  against 
the  tree;  a  weight  hanging  over  a  pulley  serves  to  keep  it  up  to  its  bear- 
in^.'  The  claims  need  not  be  given,  as  they  refer  to  the  arrangement  of  the 
respective  parts,  as  described. 

Under  particular  circumstances,  trees  may,  no  doubt,  be  advantageously 
cut  by  such  a  saw;  but  for  felling  in  the  woods  we  do  not  look  for  any  thing 
superior,  or  equal,  to  a  good  American  axe  and  axeman.  Such  a  machine 
as  that  described,  cannot  be  moved  about  in  the  woods  in  a  new  country; 
.and  in  most  situations  whilst  it  was  being  prepared,  and  anchored,  the  axe- 
man would  be  able  unaided,  to  complete  the  work.  There  are  other  se- 
rious objections  to  sawing  machines  for  felling.  The  saw  will  bind  in  the 
kerf,  in  spite  of  all  precautions;  even  the  wind  alone,  were  there  no  other 
cause,  would  frequently  produce  this  effect.  The  axeman  can  always  de- 
termine one  of  two  ways  in  which  his  tree  shall  fall,  but  not  ao  with  the 
manager  of  the  saw;  and  woe  to  his  machine,  when  a  tree  falls  upon  it,  an 
event  which  is  not  only  possible,  but  very  probable. 

397.  For  manufacturing  Boots  and  Shoes  of  India  Rubber;  Ste- 
phen C.  Smith;  city  of  New  York,  December  7.     (See  Specification.) 

396.  For  improvements  in  the  Jiction  of  Piano  Fortes^  and  in  the 
mode  of  giving  stability  to  such  instruments;  Thomas  Loud,  city  of 
Philadelphia,  December  7. 

CLAiBf.  ^^The  improvement  claimed,  and  wished  to  be  secured  by  Let- 
ters Patenti  in  this  modification  of  the  action,  (the  front  motion  grand  ac- 
tion) is  the  application  of  the  jack,  or  grasshopper,  immediately  to  the  ham- 
mer block,  with  a  front  motion,  or  towards  the  centre  of  the  hammer,  to. 
gether  with  the  front  regulation  of  the  jack,  or  grass-hopper,  when  the  jack 
is  thus  applied  at  once  to  the  hammer  block.  And  also  in  what  I  denomi- 
nate my  metallic  supporting  brace^  in  the  turning  pins  or  long  block,  of 
piano  tortes,  to  form  supports  to  the  metallic  plates  by  braces,  tubes,  or 
otherwise,  for  more  than  one  point  of  its  strain;  the  said  supporting  brace 
being  continuous,  either  in  one  or  more  pieces,  and  beine  placed  in,  or  at- 
tached to,  the  turning  pin,  or  lone  block,  to  receive  the  strain  from  the  metal- 
lic plate,  arising  from  the  tension  of  the  strings,  either  by  its  touching 
the  plate^or  by  braces  or  tubes  attached  to  it  in  the  manner,  or  upon  the 
principle,  herein  fully  made  known;  also,  in  the  detached  metallic  plate^in 
the  detaching  of  the  plate  from  the  back  end  of  the  case,^  ei^cept  i^t  th^ 
ends  of  Ibe  ^te  where  it  ia  screwed  to  keep  it  Uvel^'' 
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399.  For  an  improved  mode  of  emptying  heat  to  Cooking  Stoves; 
Jonathan  G.  Hathway,  Painsviile,  Geauga  county,  Ohio,  December  7. 

This  stove  is  generally  to  be  constructed  with  two  ovens,  one  above  the 
other,  and  the  fire  compartment  is  to  be  over  the  upper  oven.  Sometimes, 
however,  there  is  to  be  but  a  single  oven,  whilst  the  other  parts  which  are 
depended  upon  as  the  foundation  of  a  claim,  are  still  retained.  The  nov- 
elty consists  in  the  particular  manner  of  conducting  the  draft  through  the 
flues,  and  of  governing  it  by  dampers.  The  claim  made  is  to  ^^the  con- 
structing of  a  cooking  stove  with  the  fire  place  in  the  upper  compartment 
thereof,  and  the  oven,  or  ovens,  beneath  the  fire,  and  having  the  flues  ar- 
ranged and  regulated  in  the  manner  set  forth.  *^  The  former  part  of  this 
claim,  that  to  the  locating  the  fire  above  the  ovens,  is  very  old,  and  it  is 
therefore  only  in  its  combination  with  the  flues,  &c.,  that  it  could  be  sus* 
tained.  The  destruction  of  the  models  and  drawings  in  the  Patent  office^ 
is  a  circumstance  very  often  favourable  to  applicants  for  patents,  as  some 
thousands  of  obsolete  devices  have  been  thereby  removed,  without  a  ves- 
tage  of  evidence  remaining  of  their  ever  having  existed.  Many  patents 
are  passed  in  the  office  respecting  which  there  is  a  firm  conviction  on  the 
part  of  the  examiners,  that  they  are  taken  for  what  is  really  old;  but 
where  this  conviction  is  not  such  as  would  amount  to  positive  testimony  in 
court,  the  application  is  not  refused. 

400.  For  an  improvement  in  Boor  Springs;  Thomas  Thorpe,  West 
Cambridge,  Middlesex  county,  Massachusetts,  December  7.  (See  Spe» 
cification.) 


401.  For  an  improvement  in  the  mode  of  Forming  Blocks /or  Print- 
ing Colours  on  Silk^  Linen^  ^'c;  John  Crabtree,  city  of  New  York, 
December  7. 

The  object  in  view  is  to  obviate  the  difficulty  arising  from  the  shrinking 
of  the  blocks,  or  from  other  causes  whereby  the  mitre  joinings  of  the  pat- 
terns are  rendered  imperfect.  The  angle  pieces  are  made  in  a  solid  block, 
upon  which  the  corner  pattern  is  formed,  with  its  mitre.  The  same  blocks 
may  contain  other  portions  of  the  pattern,  so  that  other  pieces  for  filling  up 
will  complete  it  The  claim  is  to  *'the  forming  of  the  angle  blocks  in  one 
piece;  and  to  the  general  arrangement  resulting  therefrom." 

402.  For  an  improved  Parlour  Stove;  Jordan  L.  Mott,  city  of  New 
fork,  December  7.  (The  Specification  of  this  stove  will  appear  in  the 
succeeding  number.) 

403.  For  Water  Proo/ Mail  Carriages;  Basil  B.  Pleasants,  Brook- 
ville,  Montgomery  county,  Maryland,  December  7. 

The  patentee  says,  "I  make  the  body  of  the  carriage,  or  wagon,  cylin- 
dricaU  or  nearly  so,  and  construct  it  of  metal  or  of  straight  pieces  of  wood, 
or  staves,  which  are  bound  together  by  strong  hoops  of  iron.  There  is  a 
strong  head  let  in  at  each  end  of  the  cylinder,  in  the  manner  of  barrel 
heads;  and  on  the  outside  of  these  heads  I  form  suitable  receptacles  for 
the  way  mails,  and  for  the  baggage  of  the  passengers.  On  the  upper  part 
ot  the  cylinder  I  make  an  opening  which  is  provided  with  a  door,  properly 
secured  b^  bin|ea  on  two  sides  thereof,  and  rendered  water  tight  when 
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dtose^i  by  niiNNUidiiig  the  edge  of  tbe  •fetiiog  wMi  i»di«.r«U>«rp  or  dther 
suftsble  nsterial  |HitpM<A  for  tint  pm^poM^  to  that  wlwn  preaied  iipmi  by 
the  door  cvtry  imikwntietf  will  be  clotedt,  and  the  admission  ef  waAcr,  or  any 
moisture,  preveated.  The  bofij  of  the  ojUtider  is  to  eovtaia  the  great 
mail  in  its  transilton  from  one  distriboting  office  to  another/*  Thie  cjiin* 
dcr  is  to  be  sopforttd  on  a  carriagt,,  proinded  with  thorough  braces  vad 
other  means  of  haR|ii)g  it  The  dtoor  ia  made  capable,  bjr  Sie  dooble  hin- 
ges, of  being  opened  on  either  slide.  A  sea/t  is  proposed  for  three  or  foar 
passengerti,  and  it  has  a  gig  cervertng;  below  tbta,  in  froAt)  is  a  seat  for 
tbe  driver.  The  daim  is  to  *4he  oonotracting' of  the  body  of  the  wagon, 
or  carriage,  in  a  cjlindricaf  fisrm>  and  having  a  door  opening  into  it  ae  de« 
Bcribed;  a  receptable  at  the  end  for  the  way  marl  or  baggage,  and  the  seat 
for  passengers  combined  therewith;  the  wheto  arranged  substantially  as  aet 
forth. » 

This  was  one  of  several  devicea  brought  forward  in  consequence  of  apro* 
position  from  the  General  Post  Office,  to  give  a  premium  for  the  most  ap- 
pceeed  moil  carriage.  Of  the  piano  offered  thia  aJone  sought  the  sanction 
of  a  patent,  and  there  tbe  matter  is  likely  to  rest 

404.  For  a  method  of  Preserving  hron  mnd  Sfeeljrom  Oxidations 
M.  Sorel,  Paris,  France,  December  %.     (See  Specification,  p.  52.) 

405.  For  a»  intproved  mode  of  Coimirimg'  and  I^i9Mnff  Leather; 
Kferman  Hibherd,  Utica,  Grenesee  county,  N«w  Yorky  December  15. 

Claim.  ^* What  I  claim  as  my  invention  is  the  using  of  the  ferro-prua- 
siate  of  potash  in  forming  a  black  on- leather;  and  also  using  sulphuric  acid 
and  nitrate  of  copper  in  colouring  vegetable  oils  aod  varnishes  to  be  applied 
to  leather,  without  an  additional  body  which  wouki  diminish  their  tenacity 
or  lustre;  likewise  the  application  of  heat,  with  cylinders,  in  the  finishings  oif 
leather  in  the  manner  described."  There  is  much  empirical  matter  in  the 
specification  of  this  patent,  and  from  this  cause  we  are  deterred  from  af- 
fording space  for  the  whole  of  it  on  our  pages,  as  we  much  doubt  its  prov-. 
log  the  means  of  advancing  the  chemical,  or  the  mechanical,  arts. 

406.  For  an  improvement  in  the  Water  IVheek  Charles  Goulding^ 
Mobile,  Alabama,  December  15. 

This  wheel,  we  are  informed,  is  **to  be  driven  by  water  power  in  such  a 
manner  as  that  the  whole  pressure  of  tbe  water  in  the  fountain  is  constantly 
pressing  on  buckets,  or  valves,  on  the  periphery  of  a  revoNing  cylinder,  with- 
out allowing  any  part  of  it  to  escape  until  it  arrives  at  the  issues  i»  the^ 
sides  of  the  machine,  thus  driving  these  buckets,  or  valvee,  and  eyKader 
around.'*  The  particular  constructioirfrthm  described,  and  a  claim  made 
to  *Ube  whole  ia  the  raaanec  described*'*  The  granting  of  the  patent  gaea 
to  show  that  this  wheel  was^  supposed  to  poaaess  some  novelty,,  hot  is  no 
sjuarantee  for  its  utility^  We  are  of  opinion  that  by  giving  a  particular 
description  of  it,  we  should  reader  no  vaJuable  service  either  to  the  inven- 
tor, or  the  public;  the  attempts  to  cheat  water  out  of  its  natural  powera 
and  rights  is  one  of  daily  occurrence. 

407.  For  an  improved  Cooking  Stovc^  Horace  GleasoD,  BoatoD»  Mae^ 
sachusetta,  December  15^ 

*Mj  invention,"  says  the  patentee^  ^^consista  in  canatmcting  a  oem- 
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|Mict  ind  |iortable  apparatus  having  all  the  coovenienciei  for  cookiog;^  te  fit 
into  and  be  heated  by  a  common  cjlinder  or  upright  stove,  to  be  removed 
therefrom  at  pleaauroi  and  placed  out  of  the  waj  when  not  in  wae,  while 
the  stove  remains  to  warm  the  room.  Thus  enabling  small  families^  and 
those  who  wish  to  use  economj  in  rent  and  fuel  to  cook  in  their  parlours 
or  sitting  rooms  without  the  encumbrance  of  a  common  cooking  stove.'* 

The  apparatus  which  is  the  subject  of  this  patent  may  be  made  in  vari« 
ous  forms,  but  in  all  of  them  it  has  an  opening  through  its  bottom  and  top 
admitting  a  cylinder  stove  to  stand  within  it;  the  interior  of  the  stove  thus 
constituting  a  part  of  the  sides  of  ovens^or  other  a>okiog  compartments* 

^  408.  For  an  improvement  in  the  construction  of  Boot  Trees;  Da* 
vid  Hastings,  Deerfield,  Franklin  county,  Massachusetts,  December 
15. 

The  centre,  or  slide  piece  of  the  ordinary  boot  tree,  is  to  be  divided 
down  its  middle  into  two  parts,  and  these  two  parts  are  united  by  hinges. 
On  each  edge  of  the  slide  is  fixed  a  plate  of  iron  the  whole  length  of  the 
boot  tree,  and  about  three  inches  wide,  curved  so  as  to  ftt  on  to  the  two 
sides  between  which  the  slide  passes.  There  are  some  other  appendages, 
and  a  claim  is  made  to  *Mhe  slide  divided  longitudinallj,  and  connected  to- 
gether with  butts;  and  the  iron  plates  attached  to  the  said  slides  in  the 
manner  described." 


409.  For  a  machine  for  Thrashing  Clover  Seed;  Jonathan  Brooks^ 
Brownsburg,  Rockbridge  county,  Virginia,  December  16. 

This  machine  has  a  cylinder  and  concave  between  which  the  clover 
seed  is  to  be  hulled,  or  thrashed  out.  The  concave  is  composed  of  slats 
extending  from  end  to  end,  and  of  strips  of  sole  leather  confined  between 
the  edges  of  the  slats,  and  projecting  inwards  towards  the  cylinder.  The 
cylinder  is  grooved  along  so  as  to  form  it  into  twenty,  more  or  less,  bea- 
ters, between  which  and  the  leather  of  the  concave,  the  seed  is  to  be 
rubbed  out  The  claim  is  to  ^ihe  concave  of  strips  of  leather  in  combina^ 
tion  with  a  cylinder  having  beaters,  constructed  substantially  in  the  way 
described.'^ 


410.  For  an  improved  Machine  for  manufacturing  Wood  Screws; 
Clement  O.  Reed,  Providence,  Rhode  Island,  December  15. 

In  this  machine  the  blanks  to  be  cut  are  held  in  a  revolving  wheel;  their 
heads  being  held  in  clamps  around  its  periphery,  and  their  shanks  project- 
ing out  on  one  face  of  the  wheel,  parallel  to  its  axis.  The  manner  of 
holding  them  firmly  whilst  they  are  being  cut  is  by  the  pressure  of  a  rol- 
ler against  the  jaws  of  the  clamps.  The  threads  are  cut  by  dies  upon  a 
mandril,  having  a  guide  screw.  The  claim  is  **to  the  manner  of  feeding 
the  machine  by  fixing  the  blanks  to  a  revolving  wheel,  and  thereby  carry- 
ing them  to  the  proper  position  for  cutting  the  screw  without  stopping  the 
machine,  as  set  forth."  The  general  principle,  or  mode  of  action,  of  the 
revolving  wheel  is  claimed,  when  employed  in  such  a  machine,  without 
limiting  the  claim  to  the  particular  manner  of  holding  the  blanks. 

A  machine  for  cutting  wood  screws  was  patented  by  Henry  Crom,  on 
the  14th  November,  1836,  in  which  the  screws  are  held  in  a  revolving 
wheel;  but  in  this  machine  they  project  out  around  the  periphery  of  the 
wheel  in  a  radical  direction. 
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ill.  Fur  Mmimfaeiuring  Jiriificial  Sime;  Joseph  Woodk!ill» 
WbcAtknd,  Monroe  ooaiity.  New  ITork,  December  15. 

Tke  OMterials  to  be  cmplojed|^  are  prepared  plaster  of  Parn,  qatck 
lime  grevod  to  fise  powder  bet  not  slaked,  oxides  of  Iron,  and  of  mangia* 
nose,  calcieed  bj  a  foil  red  heat$  and  the  kind  of  iron  ore  denominated 
poor  ore,  or  wbitea,  calcined  and  reduced  to  6ne  powder.  The  proportions 
to  be  used  are  five  parts  of  the  plaster,  two  of  lime^  one  of  manganese, 
one  of  whites,  and  four  of  sand,  all  estimated  by  measure.  These  materi- 
als are  to  be  well  mixed  in  the  dry  state,  the  whole  is  then  to  have  suffi- 
cient water  added  to  adapt  it  fer  being  put  into  suitable  moulds;  when  this 
is  done,  stones  broken  small  are  to  be  added,  until  the  mould  is  full.  In 
from  twenty  to  forty  minutes  the  monlded  materiat  may  be  removed.  Va- 
riagaAed  marble  ia  to  be  imitated  by  using  suitable  colecirs,  and  proper  man* 
ipulation.  For  in-door  purposes  the  metallic  oxides  may  be  omitted;  for 
Qiutside  work  the  material  is  to  be  saturated  with  Ikiseed  oil.  The  claim 
is  to  ^Mhe  combining  together  Plaster  of  Paris,  lime,  the  oxide  of  manga- 
nese, the  description  of  iron  ore  denominated  whites,  and  sand,  all  pre- 
viottsly  calcined,  and  the  whole  prepared  and  managed  substantially  in  the 
tuuiner  set  forth/' 

There  will  thus  be  made  a  very  inferior  kind  of  scagliela;  an  article  when 
mell  compounded  and  managed,  of  great  utility  and  beauty;  which  is  what 
we  dare  not  predicate  of  the  compound  above  described.  The  validity  of 
this  patent  admits  of  much  doubt,  aa  the  combination  can  scarcely  be  de- 
nominated new,  in  any  respect;  at  all  events,  the  right  extends  only  to  the 
particular  composition  as  given,  and  whilst  there  are  many  others  which 
are  better,  equally  cheap,  and  not  covered  by  any  special  claim,  it  is  ap- 
prehended that  the  right  will  be  of  little  value  to  the  ownery  whilst  it  will 
iu>t  stand  io  the  wnj  of  any  one. 

412.  For  an  Impravemeat  in  the  Horizontal  Water  fFheel;^  Samuel 
Curtis,  Eagle,  All^hany  county,  New  York,  December  15. 

Claimw-**^  Makiikg  the  hoi  izantal  conical  water  wheel  on  a  perpendi- 
cular shaft,  and  placioc  the  buckets  on  the  sloped  sides  thereof,  io  the 
manner  before  described ;  also  the  use  of  a  leather  tapering  tube  at  the  end 
of  the  tapering  trunk,  serving  as  a  gate,  or  valve,  for  regulating  the  column 
of  water  passing  to  the  wheel,  by  means  of  a  lever  pressing  on  the  same,  in 
the  manner  before  described^  alscv  the  seeund  described  gate, or  valve.'' 

We  are  not  disposed  to  gjlve  any  further  description  of  the  above-named 
wheel,  or  of  its  appurtenances,  not  being  able  to  furnish  any  valuable  infor- 
mation respecting  it. 

413.  For  Iflsproveraenta  in  the  Cireumferenior;  James  Mc  Cami, 
New  Market,^  Shenandoah  couaty,  Virginia,  December  20. 

The  claims  made  are-*-^  1st,  The  addition  to  the  contpass-boz  of  a 
Nonius  plate  for  allowing  for  the  variation  of  the  needle;  and  the  method 
of  using  the  same.  fid.  The  slides  and  hooks  for  secttriag  the  sights  ta  a 
perpendicular  position  to  tke  bar.  3d.  The  addition  of  the  sliding  sight 
4th.  The  eombinatioD  of  the  counter  with  the  cireumferenior." 

414  For  ImprOTenneiibi  in  the  constraction  of  Trtmk§  aad  V&HeeM; 
Btatthias  Steioer,  city  of  New  York,  December  20. 
The  claims  made  are— *lst.  To  the  uniting  the  top  and  bottom  frames^  or 
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lid  ud  bodr  of  i\m  tmmk  bjr «  metollw  liiiige,  eztettdiw  (he  iHiole  length 
of  the  trunk,  8aid  hinge  being  riveted  to  the  fmMt.  Stripe  ef  metal  if« 
eiso  to  extend  areond  the  eods  end  front  of  the  trmik,  at  the  place  off  the 
joint.  2d.  To  forming  a  cbamei,  or  groove,  within  the  thickness  of  tho 
under  side  of  tho  top  frame*  to  receive  a  corresponding  tongne  on  the  upper 
edge  of  the  lower  part  Srd.  To  a  mode  of  securing  the  trunk  by  means 
of  a  screw-rodt  which  passes  through  overlapping  staples  In  the  top  and 
bottom  parts,  and  is  turned  bjr  a  kind  of  screwHoriver,  and  is  thus  made  faot« 


415.  For  a  Sji}ark  Catcher;  William  Doff,  city  of  Baltiniore»  De* 
cenaber  20. 

The  smoke  pipe  of  a  locomotive  engine  is  to  have  a  cap  somewhat  in  the 
form  of  a  sugar  loaf;  its  sides  are  to  consist  of  a  number  of  slats  standing 
one  above  another,  like  the  slats  of  a  Venetian  blind,  at  an  angle  of  about 
45^.  This  slope  is  to  throw  the  sparks  downwards  as  they  escape  from  the 
chimney,  which  is  surrounded  by  a  second  cylinder,  a  small  distance  from 
It,  allowing  space  for  a  receptacle.  This  outer  cylinder  flares  out  at  top, 
and  is  covered  by  a  cap  of  wire-gauze.  The  inside  of  the  flaring  part  of 
the  jacket  has  straps  of  metal  around  it,  arranged  also  in  the  manner  of 
blind  slats,  to  arrest  any  sparks  which  might  tend  to  ascend. 

^'  1  claim  the  Venetian  screen  made  so  as  to  cover  the  smoke  pipe,  and 
throw  the  sparks  downwards ;  also  the  application  of  the  strips  on  the  inside 
of  the  top  of  the  jacket,  which  prevent  any  substances  from  passing  up  the 
sides  of  the  jacket  $  all  applicable  to  locomotive  engines  to  arrest  sparks 
and  extinguish  them,  and  to  cause  a  draft  in  the  chimney  $  and  the  appli- 
cation to  ordinary  chimneys  to  cure  smoking,  and  to  produce  a  draft  in 
them." 

That  a  draft  will  be  caused  by  such  a  contrivance  is  rather  a  novel  idea ; 
but  if  it  will  do  this,  and  cure  smokey  chimneys,  it  might  be  worth  while  to 
put  several  upon  some  chimney?,  to  insure  success. 


416.  For  an  improved  Floating-  Dry  Dock;  John  Thomas,  city  of 
New  Fork,  December  20. 

Claim: — **  Having  thus  fully  described  the  construction  of  my  Floating 
Dry  Dock*  and  the  manner  of  using  the  same,  I  do  hereby  declare  that  I  do 
not  claim  as  my  invention  either  of  the  separate  parts  thereof,  taken  indi- 
vidually; nor  do  I  claim  the  application  of  floats  or  trunks  from  which 
water  is  to  be  pumped  out  for  the  purpo§e  of  lifting  vessels  for  repair,  this 
having  frequently  been  done;  but  what  I  do  claim  is  the  making  and  using 
the  smaller,  or  end  trunks,  or  floats,  which  are  to  be  used  in  combination 
with  the  main  floats,  and  are  not  to  admit  water,  but  are  to  be  forced  down 
as  the  dock  with  its  load  rises ;  the  whole  combined  and  operating  substan* 
tiallyin  the  manner,  and  for  the  purpose  herein  set  forth«" 


417.  For  an  improvement  in  the  mode  of  constructing  Force  and 
Suction  Pumps;  Jonathan  Stevens,  Newark,  N.  Jersey,  I^cember  20. 

There  is  a  peculiarity  in  the  manner  of  arranging  two  side  pipes,  with 
their  valves,  alongside  of  a  metallic  cylinder,  and  the  claim  relates,  and  is 
confined,  to  this  arrangement,  which  does  not  present  any  thing  new  in  prin^ 
ciple,  or  which  can  be  advantageously  applied  to  pumps  in  general. 
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418.  For  Maehifuryfor  Spinning  Tobacco;  Hiram  M.  Smith,  Rich^ 
mondy  VirgiDia,  December  20. 

^  M  J  invention  consists  in  the  application  of  what  is  osnallj  denominated 
A  clutch,  to  the  end  of  the  common  spool  used  in  spinning  tobacco^  to  be 
removed  whenever  its  motion  is  required  to  be  checked  or  stopped  ;  and  in 
providing  a  friction  lever,  and  making  the  same  in  combination  with  the  lever 
and  with  the  clutch ;  thereby  enabling  the  spinner,  at  an j  point  in  the  spin* 
nifig  table,  by  the  single  operation  of  sliding  a  small  rod,  which  may  be  done 
with  the  thumb  and  finger,  to  remove  the  clutch  and  apply  the  friction  lever 
to  the  end  of  the  spool,  and  by  this  means  prevent  the  spool  from  continu- 
ing to  revolve  after  the  clutch  is  removed,  which  it  would  otherwise  do  for 
some  length  of  time,  from  the  momemtum  given  it  in  spinning,'^  &c.  &c. 
The  claim  is  to  the  combination  of  the  clutch,  the  friction  lever,  and  the 
spool,  in  the  manner  described. 

419.  For  a  Machine  for  Hulling  Clover  Seed;  William  M.  Barton, 
Cheek's  Cross  Roads,  Hawkins  county,  Tennessee,  December  20. 

A  wooden  disk  is  to  be  placed  on  the  upper  end  of  a  vertical  shaft,  and 
is  to  have  its  upper  surface  furrowed  like  a  mill  stone;  this  constitutes  the 
runner.  Above  it  is  a  platform  of  wood,  supported  on  a  frame  like  a  table 
top.  The  under  side  of  this  platform  is  to  be  furrowed  like  the  runner. 
There  is  a  hole  in  the  centre  of  a  platform,  which  is  surmounted  by  a  hop* 
per  for  feeding  the  seed  to  be  hulled.  Means  are  provided  for  causing  the 
runner  to  revolve;  and  also  for  regulating  its  distance  from  the  platiurra. 
This  constitutes  the  whole  machine.  The  claim  is  to  the  '^  making  the  run- 
ner and  cap  out  of  wood,  and  furrowed  in  the  manner  above  described." 

420.  For  a  Machine  for  clearing  Burrs  from  Wool^  in  the  skin  ; 
Erastus  Tracey^  Poughkeepsie,  Dutchess  county,  December  20. 

The  skins  with  the  wool  on,  as  imported  from  South  America,  are  filled 
with  burrs  from  which  it  has  hitherto  been  found  difficult  and  expensive  (o 
remove  them,  but  with  this  machine  it  is  said  to  be  readily  and  perfectly 
affected.  A  cylinder  is  made  about  two  feet  in  length,  and  one  foot  in 
breadth,  and  upon  this  are  placed  several  rows  of  steel  teeth,  about  an  inch 
long,  and  an  eij^hth  of  an  inch  apart.  This  cylinder  is  made  to  revolve 
with  great  rapidity,  and  the  skins  are  fed  up  to  it  by  means  of  a  feeding^ 
apron  passing  around  rollers,  one  of  which  is  nearly  in  contact  with  the  re- 
volving cylinder,  and  has  above  it  a  pressing  roller,  to  hold  the  skin  firmly. 
The  endless  apron,  with  its  appertenances,  is  on  a  separate  frame,  which  ia 
made  to  approach,  or  recede  from,  the  revolving  cylinder  by  means  of  a  rack 
and  pinion.  The  skin  is  laid  on  the  revolving  apron,  and  carried  forward  so 
that  one-half  of  it  hangs  down  from  beneath  the  pressing  roller  ;  it  is  then 
moved  up  so  as  to  be  acted  upon  by  the  revolving  cylinder,  and  drawn  back 
on  the  revolving  apron,  until  the  first  half  has  been  cleaned.  The  skin 
is  then  turned  end  for  end,  and  the  operation  completed.  The  claim  is  to 
'*a  machine  having  a  revolving  cylinder  furnished  with  teeth  to  which  the 
skin,  placed  upon  an  endless  apron  is  fed  up,  and  operated  upon,  as  herein 
set  forth." 


421.    For  an  improved  Machine  Jor  Sawing  Slaves;    Harvey 
Holmes,  New  Marlborough,  Massachusetts,  December  20. 
Thia  BAachine  is  to  cut  the  staves  lengthwise  of  the  grain  of  the  wood* 
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For  this  parpotet  a  wheel,  the  circomference  of  which  hat  the^vmture  oi 
the  stave,  is  to  be  fiied  on  a  Terticai  shaft,  and  made  to  reTolve  bjanj  ade- 
quate power.  Steel  teeth  are  to  be  fixed  around  the  periphery  of  this 
wheel,  and  are  to  project  downwards  below  its  lower  edge,  and  thej  are  to 
be  curved  in  their  length  in  such  manner  as  to  adapt  them  to  the  curvature 
of  the  stave  widthwise.  This  constitutes  the  saw.  The  stuff  is  to  be  fed 
«p  to  this  by  suitable  apparatus  below.  Instead  of  making  a  perfect 
wheel,  it  is  proposed  sometimes  to  make  segments  only,  for  cutting  the  staves. 
**What  I  claim  as  my  invention,  is  the  construction  and  use  of  a  wheel, 
or  segment,  or  segments  thereof,  which  wheel,  or  segment,  shall  have  a 
radius  the  same,  or  nearly  the  same,  with  that  of  the  stave  to  be  cat,  taken 
longitudinally;  said  wheel  having  teeth  on  its  periphery,  which  are  to  be 
bent  lengthwise,  so  as  to  cut  such  stave  to  the  proper  curvature  transversely/' 

422.  For  an  Improvement  in  the  Cooking  Siove;  James  Hutchinson, 
Jr.,  Lynn,  Essex  County,  Massachusetts,  December  20. 

The  claim  refers  only  to  a  special  arrangement  of  the  dampers  and  flues, 
which  was  viewed  as  sufficiently  novel  to  pass  examination,  but  which  is  not 
of  a  character  to  justify  a  long  story. 

423.  For  an  Improvement  in  Secret  Safety  Locks;  William  HobbSj 
Springfield,  Hampden  county,  Massachusetts,  December  20. 

This  is  a  contrivance  intended  to  be  used,  principally,  on  hasp  locks  for 
trunks ;  it  consists  in  a  particular  manner  ot  shifting  the  hasp  laterally,  and 
of  managing  the  key  in  turning  it  i  the  device  is  ingenious,  and  one  which 
may  serve  to  please  the  curious,  and  to  induce  the  sale  of  a  number  of  trunks; 
bat  we  do  not  think  it  necessary  to  employ  the  engraver  to  represent  it. 

424.  For  an  Improvement  in  the  Threshing  Machine;  Alexander 
W.  Bowling,  Front  Royal^  Warren  county,  Virginia,  December  20. 

The  principal  improvement  claimed  in  this  machine  is  in  the  mode  of 
putting  the  parts  together,  and  of  holding  them  firmly  in  place ;  a  point  of 
very  great  importance,  and  which  is  not  sufiiciently  attended  to  in  most  of 
these  instruments.  The  centrifugal  force  arising  from  the  very  rapid  rev- 
olution of  a  thrashing  cylinder,  has  occasioned  much  maiming,  and,  in  sev- 
eral instances,  loss  of  life.  The  mode  of  construction  here  proposed,  is 
well  calculated  to  insure  strength.  There  are  some  minor  points  in  this 
machine  which  are  claimed  as  improvements. 

425.  For  Improvements  in  the  Machine  for  Grinding  Grain;  Oli- 
ver Wyman,  East  Cambridge,  Massachusetts;  originally  patented  July 
1,  1836.    December  20. 

The  runner  of  this  grist  mill  is  in  the  form  of  afrustrum  of  a  cone,  with 
the  base  downward,  and  this  is  enclosed  within  the  stationary  stone,  which 
consists  of  two  parts  confined  together  by  screws.  The  runner,  as  describ- 
ed in  the  first  patent,  had  a  bridge  tree  below  it,  upon  which  the  spindle 
rested.  In  the  improved  form,  the  stone  is  suspended  by  the  spindle  from 
a  bridge  tree  above  it,  the  spindle  t>eing  jointed  to  allow  it  to  play,  and 
having  a  collet  on  it  which  rests  in  a  cup  on  the  upper  surface  of  the  bridge 
tree.  The  claim  made  is  to  the  ^^suspending  the  runner  of  the  patented 
mill,  from  a  bridge-tree  above  the  stone,  by  means  of  the  combination  de- 
scribed of  rings,  key,  and  pin,  by  which  the  runner  can  accommodate  itself 
to  the  bed  in  the  most  exact  manner.*' 
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496.  For  an  Improyement  id  (he  Machine  for  eufUng  Dyewood  and 
Bark;  Abner  McMillen,  Bedford,  Hinsborongh  county,  N.  Hampdiire, 
December  26. 

The  patentee  njs,  *^I  am  aware  that  djewoods  ha?e  beeD  reduced  bj 
circular  sawa,  and  other  machinerj  operating  on  the  end  of  the  stick,  applied 
in  Tarioos  wajs,  but  what  I  claim  as  my  invention,  and  consider  as  neir  in 
the  above  described  machinery  is  the  construction  of  the  carriage  in  combi- 
nation with  a  cylinder  of  cutters  and  a  depressing  roller,  constructed  and 
operated  substantially  as  herein  described.^' 

427.  For  an  Improvement  on  the  Truss  for  Hernia;  Josiah  Hun- 
gerford,  Dover,  Dutchess  county.  New  York,  December  26. 

The  claim  is  to  a  particular  mode  of  reversing  the  pad,  by  means  of 
oblique  mortises  $  the  mode  of  connecting  the  pad^  to  the  spring,  and  of 
adjusting  it  in  its  place.  There  is  but  little  novelty  in  the  contrivance»  and 
nothing  to  render  this  superior  to  many  other  trusses. 

428.  For  an  Improved  Steam  Oeneraior;  William  Creed,  Boston, 
Massachusetts,  December  26. 

Thiais  a  vertical,  tubular  boiler,  the  outer  case  of  which  is  a  double  cy. 
tinder,  with  water  between  them.  The  tubes  above  the  furnace  rise  verii* 
cally  and  terminate  in  a  drum  from  which  the  smoke  pipe  issues.  The 
claim  18  to  the  *'  constructing  two  or  more  tubes  in  sets,  ot  one  piece,  unit- 
ing at  their  upper  end  in  a  common  orifice,  where  they  are  connected  with 
a  drum  terminating  in  a  smoke  pipe  $  the  whole  being  constructed*  combined, 
and  arranged  substantially  in  the  manner  described." 

429.  For  an  Improvement  in  the  Sqfely  Rail  Road  Car;  WiUiam 
Kinkead,  Elkton,  Cecil  county,  Maryland,  December  26. 

.  The  claims  are  to  a  **  method  of  sustaining  the  car  in  case  of  the  break- 
ing of  the  wheels,  axles,  &c.  in  the  manner  described.  And  to  the  manner 
of  constructing  the  safety  hooks  with  joints  or  hinges,  screw  rod  and  not, 
80  that  said  nut  can  be  engaged  with,  or  disengaged  from,  the  centre  guide 
bar,  or  safety  rail,  with  great  facility  and  despatch,  in  case  of  any  trivial 
accident  which  might  arrest  the  progress  of  the  cars,  or  in  case  it  might  be 
desired  to  turn  out  of  the  main  track**^ 

This  is  an  vmprovemtnt  in  rail  roads  such  as  is  frequently  devised  in  the 
parlour,  but  which  never  finds  its  way  on  to  the  track,  and  which,  were  it 
placed  there,  would  prove  to  be  but  a  transient  lodger.  A  third  rail  is  to  be 
laid  in  the  centre  l>etween  the  ordinary  rails,  and  is  to  extend  up  nearly  to 
the  bottom  of  the  cara ;  there  is  to  be  a  plate  on  this  rail,  forming  it  into  a 
T  rail,  and  from  the  bottom  of  the  car  hooked  pieces  are  to  descend,  and 
clip  under  the  top  of  the  said  T  plate.  Rods  reaching  into  the  car  act  upon 
and  withdraw  these  hooks,  when  necessary.  Shouio  a  wheel,  &c.,  break, 
the  ear  is  to  rest  on  the  centre  rail,  and  should  tht  car  tend  to  leave  the 
track,  the  hooks  and  safety  rail  are  to  prevent  it. 

430.  For  a  Ready  Binder  for  binding  Newspapers^  Sheets  of  Mu- 
sic^ Letters^  ^c;  Ezra  Ripley,  Troy,  Rensalaer  county,  N.  York,  Decem- 
ber 26. 

There  are  two  flat  pieces  of  wood,  like  flat  rulers,  which  are  to  bold  the 
back  edges  of  the  sheets  between  them.    These  are  acted  upon  by  spripga. 
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43U  For  Improvements  in  Faalenings  for  Window  BUntU  and 
ShuiUra;  Elijah  laquith,  Brattleborottgh»  WiD<Uiani  countj,  Vermonity 
December  26. 

These  faatenings  are  of  verj  doaMfol  originalitj,  as  a  number  of  derices 
for  the  same  purpose  have  been  patented ;  a  hundred  modes  of  making  them, 
probably,  had  been  the  subject  of  patents,  and  were  removed  out  of  die  waj 
of  re-inventors  bj  the  burning  of  the  office.  In  its  general  form^and  mode 
of  action,  the  present  fastening  does  not  differ  from  others,  long  in  use  ; 
the  onijr  claim  made  beine  to  the  form  of  the  spring  which  acts  upon  the 
catch,  which  spring  is  coifed  and  inserted,  like  that  used  in  common  snuf- 
fers;  so  far  as  appeared  in  the  office,  this  was  a  new  combination  in  the  blind 
fastening. 

432.  For  an  Improved  Separating  Link  far  canneeHng  Bail  Rood 
Dorr,  C.  H.  Hunt,  and  W.  Brown,  Fredericksbui^,  Yirginia,  Deceoaber 
26. 

The  prfncipai  object  i  n  view  in  the  construction  of  this  link  is,  ^  in  case  of 
the  engine,  or  a  car  of  the  train,  being  thrown  off  the  track,  for  becoming 
instantaneooslv  disengaged,  leaving  the  remaining  portion  of  the  train  on 
the  track."  The  instrument  appears  likely  to  answer  the  intended  pui^ 
pose,  and  therefore,  in  some  instances,  to  be  of  utility  ;  it  rarely  happens, 
however,  that  in  the  case  of  a  locomotive,  or  a  car.  leaving  ^e  track,  it  will 
itself  tie  removed  out  of  the  way  of  those  behind  tt. 

4S3.  For  an  Improved  Standard  Measure  for  taking  meaaurtfor 
Coatvi  Erastas  Barber,  Boston,  Massachusetts,  December  36. 

This  instrument  is  more  simple  in  its  construction  than  most  ef  those 
which  have  l>een  devised  tor  the  same  purpose,  and  from  this  cause,  appears 
to  us  better  adapted  to  the  intended  use  ;  in  venturing  such  an  opinion, 
however,  it  ought  to  be  confessed  that  it  relates  to  a  matter  in  which  we 
have  no  learning,  and  but  tittle  judgment.  The  claim  is  to  *<  the  above 
described  standard  measurer  constructed  so  that  all  the  points  required  in 
the  fittine  of  the  body  are  obtained  from  one  vertical  line,  as  set  forth. 
Also  the  nirng  the  standard  measurer  firmly  in  its  ^lace  by  means  of  straps, 
or  otherwise,  thus  insuring  correctness  in  operation,  notwithstanding  the 
moving  about  of  the  person  who  is  being  measured.*' 

434.  For  an  Improvement  in  the  construction  of  Locomotive  En- 
flines;  Samuel  Wright,  Philadelphia,  December  26. 

We  expect  to'obtain  a  cut  of  the  improved  locomotive,  which,  when  ready, 
will  be  given  with  the  speciication. 

435.  For  an  Improved  Sliding  Flue  (rrate;  Daniel  Desmond,  city 
of  New  York,  December  29. 

The  claim  made  is  to  *Mhe  drawing  out  of  the  flue  with  the  grate,  so  as 
to  preserve  an  equally  good  draught,  ami  yet  adapt  the  grate  to  the  purpose 
of  cooking,  or  giving  out  heat  into  the  room.'' 

An  open  grate  is  set  in  a  fire  place  so  that  it  may  remain  flush  with  the 
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rronfjo  the  nsiial  miimer.  AboTcrit  is  a  stationarjoTCfhytroand  the  bot- 
tom, iHiGk,  and  top  of  which  the  floe  pasges,  there  being  doors  in  front 
opening  into  the  o?en.  The  grate  may  be  drawn  oat,  and  project  far  enough 
from  the  oven  to  ha?e  boilers  placed  in  openings  directly  above  (he  fire.  A 
sliding  floe  is  attached  to  the  grate,  and  passes  into  that  under  the  oven, 
preserving  the  continuity  of  the  draught,  whether  the  grate  be  shoved  in, 
or  drawn  out. 


436.  For  Improvements  in  the  Machine  for  Thrashing  and  Clean- 
ing Orain;  J.  A.  and  H.  A.  Pitts,  Winthrop,  Kennebec  county, 
Maine,  December  29. 

This  machine  is  constructed  in  the  thrashing  part  like  many  others ;  it  is 
combined  with  a  winnowing  machine,  as  has  repeatedly  been  done,  and  the 
things  claimed  are  certain  special  matters  and  the  mode  of  combining  them. 

487.  For  an  Improvement  in  the  Cooking  Stove;  Carrington  Wilsra, 
ci^  of  New  York,  December  29, 

The  claim  is  to  ^  the  plan  of  carrying  the  flues  op  the  remote  corners  of 
the  body  of  the  stove  by  diagonal  plates,  and  the  arrangement,  so  far  as 
connected  with  this  object,  by  which  the  stove  is  rendered  much  more  com* 
pact,jand  the  dimensions  of  the  oven  proportionably  enlarged." 

It  will  be  seen  from  the  foregoing  that  the  only  novelty  claimed  is  in  the 
peculiar  form  given  to  certain  parts  of  the  stove. 

438.  For  an  Improvement  in  the  mode  of  making  Harness  from 
metallic  Heddles,  for  Weaving;  B.  Hartford  and  W.  B.  Tillon,  Enfield, 
Grafton  county,  New  Hampshire,  December  29. 

Instead  of  the  cord  usually  employed  in  making  the  harness, ^it  is  to  be 
composed  of  strips  of  metal,  with  eyes  made  through  them  for  the  passage 
of  the  yarn. 

^What  we  claim  as  our  invention  and  desire  to  secure  by  letters  patent, 
is,  first,  the  above  metallic  heddles,  formed  in  one  entire  piece,  with  holes 
therein  to  admit  the  weft,  and  for  their  support  lipon  the  rods,  as  above  de- 
scribed. These  heddles  are  made  of  tin,  or  of  wire  thathas  passed  between 
rollers  to  ^ive  it  the  required  width  and  thickness.  Second,  we  claim  the 
heddles  with  holes  fitting  closely  to  the  rods  on  which  the  heddles  are  placed. 
We  claim  the  heddle  frame,  constructed  substantially  as  described."  The 
.  rods  above  referred  to  are  two  parallel  rods  of  round  iron  at  the  top  and 
bottom  of  the  harness  frame,  the  metallic  heddles  having  holes  at  each  end 
by  which  they  are  connected  to  the  rods. 

439.  For  Fastenings  for  Saddle  Bags,  Mail  Bags,  fyc.;  Alvin  North, 
New  Britain,  Hartford  county,  Connecticut,  December  29. 

The  claim  is  to  the  method  described  of  making  the  hasps  of  saddle  bag 
tastenin^s^  and  other  articles.  This  is  a  very  trifling  affair,  and  it  would 
be  a  difficult  task  to  place  its  merits  on  record. 
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Sfee^aiiuni  •f  a  patent  for  a  tnochine  for  fixing  paper$  gnmtod  to  Som 
Ames,  Im.,  SpringMdy  Hampden  eottnty^  Maeeadnaette^  December  Ug^ 

issr. 

To  all  persons  whom  it  maj  concern,  be  it  known,  that  It  John  Abms, 
of  Springfield,  in  the  countj  of  Hampden,  and  Commonwealth  of  Massa- 
chusetts, have  invented  a  new  and  useful  improvement  in  the  method  of 
aizing  naper  by  machinerj,  called  a  aiziog  machine,  of  which  the  following 
is  a  full  and  exact  description. 


At  a  convenient  height,  I  place  two  cvlinders  in  a  horizontal  positioii, 
and  parallel  to  each  other,  turning  on  their  respective  axes.  See,  a,  a'  in 
the  drawing.  I  make  one  cylinder,  a,  of  metal,  about  five  and  a  half  feet 
long,  and  about  nine  inches  diameter,  with  a  polished  surface— the  other 
a'  ot  wood,  of  the  same  length,  but  of  a  diameter  sufficient  to  keep  it  from 
springing;  and  consequently,  the  diameters  of  the  cylinders  may  vary  in 
due  proportion  to  their  length  in  all  cases.  One  of  the  cylinders  rests  on 
movable  boxes,  6,  which  are  regulated  by  screws  c,  or  levers,  which  are  so 
adjusted  as  to  carry  the  cylinder  that  they  act  upon  into  close  contact 
with  the  other  cylinder  when  operating. 

The  paper  is  brought  in  a  continuous  sheet  from  the  paper  machine,  over 
a  cylinder  whose  axis  is  parallel  to  the  axes  of  the  other  cylinders,  and 
which  is  elevated  above  the  others,  and  so  placed  that  the  sheet  descend- 
ing perpendicularly,  passes  between  the  first  named  parallel  cylinders— 
the  motion  of  the  cylinders  being  such  as  to  carry  down  the  paper  between 
them. 

That  part  of  the  descending  surface  of  each  cylinder  above  their  line 
of  contact  forms  with  the  descending  sheet  a  trough  for  the  sizing.  The 
ends  of  the  sizing  cylinders  run  against  a  flat  snrfacey  df  making  a  joint 
close  enough  to  prevent  the  escape  of  the  sizing. 
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These  troaghs  tre  filled,  or  nearly  lo,  with  the  sizing  prepared  in  the 
usaal  war. 

In  order  to  keep  up  the  suppljr  in  the  troughs,  I  place  a  vat,  or  cistern, 
containing  the  sizing  in  a  position  higher  than  the  sizing  cylinders,  having 
tabes,  discharging  the  requisite  quantity  into  the  troughs.  Beneath  the 
sizing  cylinders,  is  placed  a  trough  to  receive  the  sizing  that  passes  down 
between  the  cylinders  at  places  not  in  close  contact,  and  it  is  pumped 
back  into  the  upper  trough,  or  into  the  cistern. 

By  means  of  the  dripping,  the  edges  of  the  sheet  are  sometimes,  especial- 
ly in  cold  weather^  apt  to  be  smeared  by  the  sizing.  To  prevent  this  I 
put  a  strip  of  fine  linen  or  thin  silk  around  the  wooden  cylinder  a',  (when 
one  is  used)  where  the  edges  of  the  sheet  pass. 

These  strips  serve  to  make  a  closer  joint,  and  prevent  the  escape  of  any 
sizing  near  enough  to  touch  the  edges,  after  passing  and  being  pressed  be- 
tween the  cylinders. 

If  metal  cylinders  are  used,  in  order  to  obviate  the  same  difficulty,  I 
pl|ce  near  to  the  outer  surface  of  the  cylinder,  which  leads  off  the  paper 
irom  the  sizing  machine,  and  corresponding  to  its  axis,  a  shaft,  e,  on  which 
are  placed  wheels,/,^  with  rims  two,  or  three,  inches  wide. 

This  shaft  is  reauiated  by  screws,  g,  or  by  a  lever.  The  rims  of  the  wheels,, 
which  are  placed  so  as  to  correspond  with  the  edges  of  the  sheet,  are 
pressed  with  proper  force  against  the  cylinder,  which  turns  them  by  the 
friction.  The  edges  of  the  paper  are  thus  pressed  and  freed  from  the  sizing 
that  may  have  attached  to  them. 

To  clear  the  cylinders  and  enable  them  to  present  a  smooth  surface  to 
the  sheet,  I  place  upon  each  a  scraper,  A,  A,  called  a  ^^doctor,''  made  of  a 
strip  of  wood  of  the  length  of  the  cylinder,  with  an  edge  of  about  half  an 
inch  thick,  covered  with  cloth.  The  edges  of  the  doctors  are  pressed 
upon  the  cylinders  with  force  sufficient  to  scrape  off  any  scurf  that  may  ad- 
here. 

What  I  claim  as  new  and  as  my  invention  is  the  combination  of  the  sev- 
eral parts  of  the  above  described  machine,  in  the  manner  specified,  for  the 
purpose  of  sizing  paper  without  the  use  of  felting,  or  jackets. 

John  Ames. 

Speeificatum  of  a  Patent  for  ImprovtnMfhts  in  the  mode  of  constructing  Saw 

MiU$s  granted  to  John  Ambler,  Jr.,  dty  of  Philadelphia^  December  1«/, 

l83r. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  John  Ambler,  Jr.,  of 
the  city  of  Philadelphia,  and  state  of  Pennsylvania,  have  irwented  a  new 
and  improved  mode  of  constructing  Mills  for  sawing  timber;  and  I  do  here- 
by declare  the  following  is  a  full  and  exact  description  thereof. 

Instead  of  hanging  my  saw  by  means  of  a  frame  and  fender  posts,  or  by 
means  of  vibratins;  levers  arranged  in  any  of  the  various  ways  heretofore 
practised,  I  provide  two  shafts  which  are  placed  in  a  suitable  frame,  one 
over  the  other,  and  at  such  distance  apart  as  shall  correspond  with  the 
length  of  the  saw  to  be  used  j  and  on  one  or  both  ends  of  these  shafts,  I 
TOrm  cranks,  to  which  the  two  ends  of  the  saw,  or  saws,  are  to  be  attached 
by  means  of  metal  blocks  affixed  on  each  end  of  the  saw,  said  blocks  hav- 
incsockets  to  receive  the  ends  of  the  cranks. 

The  accompanying  drawing  represents  such  a  view  of  ray  mill  as  will 
serve  fully  to  illustrate  the  construction  and  operation  thereof.    The  cranks 
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a»  a,  are  shown  \%  oonneeted  t6  reroUiiig,  or  ▼ibrtting,  ditkSf  or  whoolf,  bat 
thej  maj^initead  of  wbeelSf  be  simple  cranks,  of  the  ordinary  form* 


The  crank  pins  may  esch  be  at  eq«ai  distance  from  the  centre  of  their 
shafts;  in  which  case,  both  of  the  crank  shafts  are  intended  to  make  a  com- 
plete  retoiution  at  every  stroke ;  the  length,  or  throw-out,  of  each  crsnk 
should,  in  this  case,  be  about  four  inches,  but  it  may  be  more  or  less ;  it 
being  intended,  however,  in  my  mill,  always  to  feed,  or  cut,  less  at  each 
stroke  than  with  the  ordinary  mill  saw,  and  to  give  a  more  rapid  motion 
thereto. 

'  I  do  not  intend,  in  general,  to  make  both  the  cranks  of  one  length,  but  to 
give  a  throw-out  to  the  upper,  ot  from  five  to  eight  inches,  and  to  the  lower, 
from  three  to  six  inches ;  the  consequence  of  which  will  be  that  when  the 
lower  shaft  is  made  to  revolve  by  the  application  of  any  suitable  power,  the 
upper  will  vibrate  backward  and  forward,  performing  a  part  of  a  revolution 
only,  the  extent  of  which  will  be  determined  by  the  relative  lengths  of  the 
cranks.  To  keep  the  saw  on  a  strain,  I  fix  a  spring,  or  a  weight,  so  that  it 
shall  act  upon  the  shaft  of  the  upper  crank,  so  as  to  draw  it  round  from  the 
saw.  A  spring  is  to  be  preferred  to  a  weight,  in  this  case,  as  any  desired 
degree  of  tension  may  be  given  to  it. 

The  spring  may  be  fixed  in  various  ways,  so  as  to  produce  the  desired 
action,  but  in  all  cases  it  should  be  so  connected  and  arranged  as  that  the 
greatest  tension  should  be  given  to  the  saw  at  the  period  when  it  is  rising. 
One  method  of  effecting  this  is  shown  in  the  drawing. 

An  eccentric,  6,  is  placed  upon  the  lower  shaft,  and  surrounded  by  a  hoop, 
from  which  the  rod,  c,  ascends,  which  rod  is  attached  to  the  outer  end  of  a 
coiled,  or  curved,  springs  d^  the  inner  end  of  which  is  fastened  to  the  upper 
shaft.        ^     . 

What  I  claim  as  my  invention,  is  the  hanging  of  Saw  Mill  Saws  upon 
'rotating,  or  vibrating, cranks,  substantially  in  the  manner  herein  described* 

John  Amblbr. 
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Mechanici^  S^gister, 


S^fieaiwn  of  apaimifarmimproffemmt  inHoor  Springs  gnaUed  io 
Thomas  Thorps,  Weit  Cambridge^  Md^e$ex  couniy^  Moiaaehusetts^ 
December  7ihy  1837. 

To  all  persons  to  whom  these  presents  shall  come,  Thomas  Thorpe,  of 
West  Cambridge,  county  of  Middlesex,  and  State  of  Massachusetts,  sends 
greeting. 

Be  it  known  that  T,  the  said  Thomas  Thorpe,  have  invented  a  new  and 
useful  improvement  in  door  springs.  The  said  improvement,  the  prioci- 
pie  thereof,  and  the  modes  in  which  I  have  contemplated  the  application 
of  the  same,  together  with  such  parts,  combinations,  or  characteristics,  bj 
which  it  may  be  distinguished  from  other  inventions,  and  which  I  claim,  i 
have  fully  set  forth  in  the  following  specification  and  drawings  referred  to 
therein. 


A,  A,  represents  the  outer  casing  of  brass,  or  other  suitable  metal,  shap- 
ed as  seen  m  the  drawing,  or  otherwise  properly  formed. 

B,  is  the  door  on  which  the  spring  is  to  be  fastened |  C,  the  door  frame. 
£,  is  a  metallic  rod,  turning  on  a  hinge  at  a,  in  the  side  of  the  piece  of 

metal  F,  screwed  to  the  door  frame.  The  rod  E,  passes  through  holes  in 
the  ends,  6,  c,  of  the  casing  A,  moving  freely  back  and  forth  in  said  holes. 
G,  is  a  cross  bar  attached  to  the  rod  E,  in  a  proper  manner,  and  has  con- 
nected to  each  extremity  the  end  of  a  wound  spring,  H,  H,  whose  opposite 
end  is  confined  to  the  end  6,  of  the  casing,  or  to  a  pin  (/,  passing  through 
the  sides  thereof. 

When  the  door  is  opened,  the  springs  H,  H,  are  extended  by  the  move- 
ment of  rod  E,  through  the  slots  in  the  ends  b^  e,  of  the  casing,  and  in 
withdrawing  the  force  applied  to  open  the  door,  the  springs  contract,  and 
immediately  close  the  same.  Instead  of  two  springs,  I  may  use  only  one, 
or  I  may  employ  three,  or  more,  should  it  be  deemed  advisable. 

Tiie  main  advantage  of  this  spring  consists  in  the  exertion  of  a  strong 
force  to  close  the  door,  when  nearly  shut.  Other  kinds  of  door  springs 
generally  fail  in  this  part  of  their  operation. 

I  claim  as  my  improvement,  the  above  arrangement  of  springs,  acting  on 
a  rod  E,  and  operating  in  the  manner  above  described. 

Thomas  Thorpk. 


Specification  of  a  patent  for  manufacturing  Boot»  and  Shoet  of  India  RtA- 
ber;  granted  to  Stephen  C.  Smith,  eity  of  New  Forkj  December  7tkj 
183r. 

To  all  whom  it  may  concern,  be  it  known  that  I,  Stephen  C.  Smith,  of 
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Kew  York,  In  the  cdonty  of  New  York,  and  State  of  New  York,  have  io* 
rented  a  new  and  improTed  mfodeof  manufacturing  boots  and  shoes  of  sheet 
India  rubber,  and  I  do  hereby  declare  that  the  following  is  a  fall  and  ex* 
act  description  of  the  process  of  manufacture. 

A  cloth,  or  leather,  lining  is  fitted  to  the  last,  and  sewed,  or  cemented* 
to  an  insole  of  leather;  over  this  are  then  spread  with  a  brush,  two  or  three 
coats  of  dissolved  india  rubber,  to  render  it  stickjr;  the  sheet  rubber  is  then 
cot  into  the  proper  shape*  and  two  or  three  coats  of  dissolved  India  rubber 
spread  on  one  side  of  it;  the  sheet  robber  is  then  put  on  to  the  cloth  lining 
and  rubtied  down;  the  cement  on  it  causes  it  to  adhere  to  the  cloth,  a  sole 
of  leather,  or  of  india  rubber,  is  then  cemented  to  the  bottom— the  boot, 
•r  shoe  is  then  taken  from  the  last,  bound  round  the  top,  blacked,  and  is 
ready  for  use. 

What  I  claim  as  my  invention,  and  desire  to  secure  by  Letters  Patent, 
is  the  making  of  Boots,  Bootees,  Shoes,  Overshoes,  and  Slippers,  of  sheet 
india  rubber,  in  the  manner  herein  described. 

Stephen  C.  SMira. 


BngUsli  Patentsu 


SptAfieaiion  of  a  patent  grmied  to  Nathaniel  Partridge,  toiunty  ofGUnf 
cuter ^  for  hie  invention  of  a  certain  improvement  or  certain  improvemente 
in  mixing  and  preparing  oil  painte^  whereby  a  eaving  of  tagredieinte  com- 
monly ueed  will  be  effeeted.-^Seuled  8th  December,  1836.] 

This  invention  of  a  certain  improvement  or  certain  improvements  in  mix- 
ing  and  preparing  oil  paints,  whereby  a  saving  of  ingredients  commonly  used 
will  be  effected,  consists  in  the  application  and  use  of  solutions  of  lime  in 
water,  in  the  mixing  and  preparing  of  oil  paints,  for  the  purpose  of  thick- 
ening or  preparing  the  oils  used  in  the  same,  and  forming  a  better  ve- 
hicle for  the  various  pigments  or  paints,  and  at  the  same  time  produ- 
cing economy  in  the  various  ingredients  commonly  used  in  the  mixing 
and  preparing  such  paints,  (that  is  to  say)  instead  of  using  oil  only  in  the 
customary  manner  as  a  vehicle  for  the  various  pigments  or  paints,  I  tirst 
saturate  rain,  soft,  or  distilled  water  with  lime,  and  when  in  a  pure  state 
of  solution,  that  is,  after  that  portion  of  lime  which  the  water  will  not  take 
up  has  subsided,  and  the  water  remains  clear,  it  will  be  fit  for  use. 

For  preparing  paints  for  the  useful  arts,  I  first  mix  the  said  lime  water 
with  oil  in  about  equal  parts  or  proportions,  by  placing  the  same  in  a  p«'o- 
per  vessel,  and  agitating  them  till  they  are  united  or  commixed,  in  which 
state  the  combined  oil  hu^  lime  water  will  resemble  thick  cream,  in  con- 
sistency. To  about  two  parts  of  this  composition  of  lime  water  and  oil 
I  add  about  four  parts  of  ground  white  lead,  by  mixing  and  preparing  them 
in  the  usual  manner.  Should  the  paint  made  with  this  proportion  of  the  com- 
position be  found  too  thick,  it  may  be  reduced  or  thinned  by  adding  small 
portions  of  oil,  when  spirit  of  turpentine  is  not  mixed  therewith,  as  in 
paint  used  for  out-door  work.  But  when  turpentine  is  used  as  for  in-  loor 
work,  the  paint  may  be  reduced  or  thinned  with  turpentine,  only  wit  lout 
the  addition  of  any  further  quantity  of  oil  ^ad^^t 

For  what  is  called  by  the  painters  flatting  the  works,  or  for  the  last  coat 
put  on,  I  mix  aboot  four  or  five  parts  of  the  composition  of  oil  and  lime 
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water,  with  Ami  eitht  pirts  of  tpirits  of  t«q)eiitioe»  and  add  thereto  mm 
DMich  grouod  white  lead  as  the  workmeo  auij  think  neeetaarj  id  erdcr 
to  make  the  {Mint  for  the  last  or  flalting  coat  of  the  proper  eooaialeocy. 

I  maj  here  remark,  that  this  fiatling  coat  will  oot  otilj  be  pet  on  with 
leaa  trouble,  bat  will  alao  be  footid  more  perfect  aad  darable  than  when 
larpentiDe  aleoe  it  used*  Should  the  workman  wish  to  by  on  a  thicker 
coat  of  paint,  he  may  add  more  white  lead.  For  wall  painting,  the  walla 
ehoold  be  oiled  over  t>efore  the  paint  is  put  on.  It  may  be  obsenred,  gen- 
erally^ that  in  all  cases  where  turpentine  or  dryers  are  used  with  this  co»- 
posatioa  of  lime  water  and  oil,  a  less  proportion  of  them  is  necessary  than 
when  oil  alone  is  used;  and  that  if  sugar  of  lead  be  used  as  a  dryer,  it  may 
be  dissolved  in  the  lime  water  before  beins  mixed  with  oil,  when  being  in 
a  slate  of  pore  solution,  it  will  be  found  advantageous  to  the  colours. 

It  is  proper  to  notice  that  Prussian  blue,  and  some  of  the  dry  absorbent 
earths,  such  as  ochres,  umbers,  or  any  other  colour  that  may  be  found  not 
to  grind  well  in  the  composition,  ought  to  tie  first  muod  in  equal  parts  of 
raw  and  boiled  linseed  oil,  or  boiled  lin»eed  oil  only,  as  may  be  reqaired« 
to  about  the  thickness  of  white  lead,  as  usually  prepared,  and  then  to  be 
mixed  up  for  painting  with  the  composition.  Ana  further,  that  I  JisTe 
found  the  following  to  be  a  convenient  manner  of  preparing  the  solution 
of  lime  water;  that  is  to  say,  to  about  twenty  gallons  of  cold  soft  water  Cor 
if  it  be  distilled  the  better,)  apply  three  or  four  pounds  of  fresh  burnt  lime,  put 
Ihem  into  a  cask,  stir  it  well  about,  and  let  it  stand  about  twenty-four 
hours,  or  until  the  water  is  quite  clear,  when  it  may  be  drawn  off  as  wanted; 
it  should  be  stirred  up  every  six  or  seven  days,  that  the  water  may  be  kept 
fufty  impregnated  with  the  time;  and  that  a  convenient  mode  of  mixing 
the  lime  water  with  the  oil,  is  by  placing  the  proper  proportion  in  an  open 
vessel,  as  a  tub  or  bucket,  and  whiskinr  or  beating  them  well  together; 
or  place  the  same  in  a  bottle  or  jar  and  shake  them  together  untu  com> 
pletely  blended;  and  further,  I  would  remark,  that  the  mixture  of  liose 
water  and  oil  should  always  be  well  shaken  before  being  mixed  with  the  pig- 
ments: the  lime  water  should  be  kept  from  the  air,  and  as  cool  as  possible. 

For  preparing  my  improved  paints  for  the  fine  arts,  the  colour  should  be 
^00 nd  in  such  proportions  of  oil  and  lime  water,  as  may  be  found  requi- 
site, as  the  exact  proportions  cannot  be  stated,  as  they  varr  according  to 
-the  nature  and  quality  of  the  materials  used;  but  it  is  desirable  to  incoi^ 
porate  as  much  lime  water  as  possible,  in  order  to  render  the  paints  crisp, 
or  short,  to  the  touch,  and  transparent.  When  supr  of  lead  is  used  as  a 
dryer,  I  dissolve  it  in  the  lime  water,  which  I  consider  an  improvement. 

For  preparing  a  composition,  or  what  is  called  by  artists  «^maguelph,*' 
for  the  purpose  of  thinning  the  paints  or  colours  on  the  pallet,  I  mix  the  lime 
water  and.oil  together,  and  then  add  a  little  mastic  varnish;  the  more  lime 
water  which  can  be  incorporated,  the  thicker  and  crisper,  or  shorter,  will  be 
the  composition. 

Having  now  fully,  and  particularly,  described  the  nature  of  my  said  im- 
provements, and  the  manner  of  carrying  the  same  Into  effect,  I  wish  it  to 
be  understood  that  what  I  claim  as  my  invention,  and  secured  to  me  by  the 
above  in  part  recited  Letters  Patent,  is  the  application  and  use  of  solutions 
of  lime  in  water,  or  a  composition  of  lime  water  and  oil,  in  the  mixing  and 
preparing  of  oil  paints  for  the  useful  and  fine  arts  severally,  such  inven- 
tion being  new,  and  never  before  used  within  these  kingdoms,  to  my  knowl- 
edge or  beUef.^/nr0&d  in  tlie  BoiU  CAops/  Offke,  June,  1SS7.) 

j0«m..ofAitf*aeL 
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J)Mf|/!eafton  ^  a  Pniud  grmnOd  io  WsBiTBa  Ttooicronf  of  tki  eouniif 
of  Surrey^  for  improvemerUt  in  Prutrving  Timber  from  27«eiiy.-*Sealed 
August  $,  1837. 

.  To  all  to  whom  these  presents  shall  come,  &c.  kc.-^Now  know  ye»  that 
in  compliaoce  with  the  said  proTiso,  I,  the  said  Webster  Flockton,  do  here* 
bj  declare  the  nature  of  mj  said  invention,  and  the  manner  in  which  the 
same  is  to  be  performed,  are  fullj  described  and  ascertained  in  and  by  the 
following  statement  thereof  (that  is  to  saj:— ) 

My  invention  consists  in  impregnating  timber  of  various  descriptioBS 
with  a  metallic  solution,  whereby  such  timber  will  be  preserved. 

And  I  produce  the  necessary  solution  in  the  following  manner*  which  I 
consider  the  best  and  cheapest  means  of  carrying  my  invention  into  effecti 
though  I  do  not  confine  myself  to  the  precise  means  hereafter  described,  as 
variations  may  be  made;  my  object  being  to  impregnate  timber  for  any  pur- 
pose,  it  may  be  found  applicable  with  a  metallic  oxide,  as  above  stated,  and 
as  is  more  fully  described  hereafter. 

Io  order  that  my  invention  may  be  folly  aoderstood  and  carried  into  et 
feet,  I  will  describe  the  okethod  I  pursue  of  combining  materials  together 
and  applying  them  to  the  purpose  aforesaid.  I  take  a  Quantity  of  tar  (ei« 
ther  Stockholm,  Archangel,  or  American)  which  I  submit  to  the  process  of 
distillation;  and  the  apparatus,  or  still,  which  I  use  for  this  purpose  is  aim- 
ilar  to  what  is  called  a  pitch  still,  which  is  made  of  copper,  and  is  well 
known,  and  forms  no  part  of  my  invention,  nor  does  the  process  of  distilla* 
tion  for  separating  the  essential  oil  from  the  tar,  which  is  effected  in  the 
manner  following.  The  still  which  I  use  will  contain  about  four  hundred 
gallons,  but  I  do  not  put  into  it  more  than  three  quarters  of  that  quantity 
of  tar  of  either  of  the  kinds  before  mentioned.  The  first  product  will  be 
the  acid  of  the  tar,  bringing  with  it  a  light  coloured  essential  oil,  which 
separates  immediately  and  floats  upon  the  surface  of  the  acid  in  the  recetv* 
er»  which  I  prefer  of  wood  (a  cask  with  one  head  and  furnished  with  n 
cock  for  withdrawing  the  acid  from  below  being  applicable  to  the  purpose.) 
After  some  time  the  acid  will  cease  and  the  essential  oil  will  come  over 
in  a  very  considerable  stream,  which  I  collect  from  the  receiver  to  the  ex- 
tent of  about  forty-eight  gallons  to  the  whole,  tncluding  that  which  came 
over  in  the  first  instance  with  the  acid.  The  fire  is  then  to  be  withdrawn 
and  the  contents  of  the  still,  which  bj  the  extraction  of  the  essential  oil, 
has  become  pitch,  allowed  to  remain  in  the  still  until  the  following  morn- 
ing to  cool,  when  it  may  be  let  off  by  means  of  a  pipe  fitted  with  a  brass  or 
iron  plug  into  a  large  receiver  of  cast-iron  or  other  suitable  material,  and 
finally  put  into  casks  for  sale. 

I  will  now  proceed  to  describe  the  combining  of  the  essential  oil  with  the 
other  materials  for  the  making  of  my  ^^metallic  solution."  To  effect  this, 
I  place  two  or  more  large  casks  upright,  removing  the  upper*  head  of  each, 
and  throw  into  them  well  rusted  iron  hoops  or  tin  cuttings.  *  I  then 
)>ump  into  them  one  hundred  gallons  or  more,  according  to  the  size  of 
the  casks,  of  the  essential  oil  of  tar  before  described,  completely  covering 
the  metal.  This  oil  1  cause  to  be  repeatedly  pumped  every  day  from  one 
cask  to  the  other  for  about  six  weeks,  by  which  time  the  oil  will  have  be* 
come  very  black  and  much  increased  in  gravity,  whilst  the  iron  hoops  or 
tin  cuttings  will  appear  quite  bright  and  free  from  oxide.  They  are  then 
to  be  taken  out  and  piled  up  in  an  open  space  of  ground  and  set  fire  to  for 
the  purpose  of  burning  off  the  oil,  and  afterwards  laid  by  for  re-oxidation, 
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which  may  be  much  racilitated  by  pouring  over  them  a  weak  solotion  of 
common  salt  and  water.  When  they  ha?e  been  rusted  they  will  be  fit  for 
uie. 

I  will  now  proceed  to  describe  the  method  I  pursue  of  saturating  timber 
with  the  metallic  oxide.  For  saturating  wooden  piles  already  driven  into 
the  sea,  forming  jetties  or  piers,  I  cause  an  inch  auger  to  be  passed  down 
the  centre  of  the  piles  to  the  bottom  end  if  possible,  or  as  far  down  as  can 
conveniently  be  done,  and  the  ^^metailic  solotion"  poured  down  the  hole  un- 
til filled.  This  is  to  be  repeated  as  often  as  may  be  thought  necessary, 
but  generally  in  a  day  or  two,  it  will  be  found  oozing  through  the  pores  of 
the  wood  depositing  an  incrustation  of  iron,  which,  in  combination  with  the 
essential  oil  of  the  tar,  resists  alike  the  action  of  the  water,  and  the  attacks 
of  the  worm.  A  wooden  plug  or  tree-nail  is  to  be  driven  fast  into  the  hole 
which  may  be  removed  by  the  auger  at  any  time  for  the  purpose  of  giving 
the  piles  a  fresh  supply.  This  method  is  likewise  applicable  to  the  wooden 
sleepers  of  railways,  and  in  short  to  all  timber^  subject  to  damp  or  moisture 
or  the  attacks  of  worm  or  other  vermin. 

For  out-door  buildin^s^  liable  to  dry  rot,  it  is  to  be  used  cold,  in  tbe 
usual  way  of  tar  or  varnish,  with  a  brush;  for  l>eiog  perfectly  liquid,  it  pen- 
etrates most  rapidly,  drying  completely  in  eight  or  ten  hours,  when  a  second 
dose  may  be  given.  Applied  to  the  framing  and  joists  of  houses  they  will  be 
effectually  preserved  from  decay,  or  where  dry  rot  has  in  any  shape  made  its 
appearance,  so  as  to  be  within  reach  of  applying  the  solution,  perfect  sound- 
ness will  be  restored  to  the  infected  timbers  with  a  total  extermination  of 
fungus. 

Having  thus  described  the  nature  of  my  invention,  and  the  means  of  car- 
rying the  same  into  effect,  I  would  have  it  understood  that  I  lay  no  claim  to 
any  of  the  materials  separately,  and  it  will  be  evident  that  the  means 
of  carrying  the  same  into  effect  may  be  varied  to  suit  the  particular  object 
to  which  the  invention  is  to  be  applied.  But  I  would  have  it  understood 
that  what  I  claim,  is  the  impregnating  timber  ot  various  descriptions  with  a 
metallic  solution  (such  as  i  have  described)  whereby  such  timber  may  be 
preserved.— In  witness  whereof,  &c. 

Enrolled  Ftbruaty  8,  1838.  K^pe,.  of  p«.  inTen. 


Specification  of  a  Patent  granted  to  Robert  Whitfield,  of  the  county  / 
.    Surrey  J  for  a  composition  which  he  denominates  an  indelible^  safely  y  and 

durable  black  fluid  writing  tn^.— [Sealed  14th  November,  1837. 

This  invention  merely  consists  in  combining  a  very  long  list  of  ingredi- 
ents in  different  proportions,  most  of  which  are  highly  combustible,  and  then 
setting  them  on  nre  by  means  of  a  red-hot  iron  rod,  and  collecting  that  por- 
tion of  them  which  in  the  act  of  combustion  would  otherwise  escape  in  the 
state  of  smoke,  and  become  soot,  and  also  collecting  the  residuum  of  the 
burning  operation  which  is  afterwards  to  be  ground  up  into  an  impalpable 
powder,  and  when  mixed  with  some  liquid  ingredients,  hereafter  named,  will 
produce  a  fine  indelible  black  ink,  which  the  Patentee  informs  us  cannot 
be  extracted  from  paper,  parchment,  &c.  by  any  acids  or  chemical  processes 
whatever,  without  materially  injuring  the  texture  of  the  material  subjected 
to  such  a  process. 

The  principal  ingredients  employed  by  the  Patentee  in  making  the  before* 
mentioned  mixture  to  be  subjected  to  combustion,  are  the  following,  and 
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thej  are  mixed  or  amalgamated  in  Tarioos  proportions;  viz.  linseed  oil,  cocoa*' 
not  oil,  Venice  tarpeotioe,  bollock's  blood,  loaf  sugar,  seed-isc^gum  arable 
finely  poanded,  linseed  and  pounded  cotton  seed,  finely  purverized  charcoal, 
pomegranate  peel,  Aleppo  nuts,  gum  kino«  solution  of  India  rubber,  the  very 
best  molasses,  or  treacle,  parchment  shavings*  ocre  seed,  burnt  horns,  the 
best  ivory  black  and  Antwerp  black,  tartar,  Indian  boras,  cyanuret  of  potash 
a  quantity  of  the  best  glue  finely  pounded.  Arcadian  nuts,  and  walnut 
shells.  1  hese  materials  are  intimately  mised  together  in  a  large  iron  ves- 
sel,  and  boiled  for  about  ten  minutes  ;  the  whole  mixture  is  then  set  on  fire 
by  stirring  it  about  with  a  red-hot  iron,  and  allowed  to  burn  till  all  the  oil 
is  consumed.  The  smoke  arising  from  the  combustion  of  this  mixture  is 
collected  in  a  conical-shaped  vessel,  which  is  inverted  over  it;  this  vessel 
is  to  be  made  ofthe  very  best  sheet  iron;  it  will  then  be  found  that  the  smoke 
will  become  condensed,  and  deposit  itself  in  the  shape  of  soot  on  the  side 
of  the  conical  vessel :  and  when  all  the  oil  is  consumed  by  the  combustion, 
the  product,  or  that  which  is  found  in  the  conical  vessel,  must  be  carefully 
collected,  and  put  into  jars  ;  and  that  part  of  the  ingredients  which  remains 
in  the  iron  boiler,  or  caldron,  and  which  will  be  found  adhering  to  the  sides 
of  the  vessel,  must  be  scraped  off,  and  ground  upon  a  stone  until  it  becomes 
an  impalpable  powder. 

The  products  thus  obtained  most  be  mixed  with  some  liquid  materials  in 
about  the  following  proportions  : — to  one  pound  of  the  products  above-men- 
tioned, add  one  quart  of  the  very  best  French  vinegar  to  about  one  gallon 
of  hot  water,  a  small  quantity  of  finely  jpowdered  gum  arable,  and  an  equal 
quantity  of  ^um  lac|  to  these  roust  be  added  a  few  Aleppo  galls,  and  a 
small  quantity  of  logwood  chippiogs.  The  whole  of  this  must  be  boiled  for 
about  ten  minutes  in  andiron  vessel, and  then  poured  out  into  shallow  iron 
vessels,  and  be  allowed  to  remain  for  three  weeks  exposed  to  the  atmo- 
apherf. 

The  patentee  says,  in  conclusion,  ^  I  do  not  mean  or  intend  to  claim  the 
exclusive  use  of  any  of  the  materials  herein  set  forth,  nor  do  I  intend  to 
confine  myself  to  the  exact  proportions  of  combining  them,  as  the  same  may 
be  beneficially  varied ;  but  what  I  claim  as  my  invention,  is  the  producing 
an  indelible  black  ink  from  the  products  above  named,  or  from  the  greater 
proportion  of  them  combined  with  the  liquid  Ingredients,  as  above  describ- 
•^'  "*  J»ar.  Aru  *  Sdaaeefl. 


Specification  of  a  Patent  granted  to  Edmund  Shaw,  of  the  eity  of  London^ 
Stationer^for  an  Improvement  %n  the  Manufacture  of  Paper j  hy  the  appli- 
cation of  a  certain  vegetable  substance  not  hitherto  used  for  that  purpose.-^ 
[Sealed  September  W,  1837.] 

To  all  to  whom  these  presents  shall  come,  &c.  Slc^'^Now  know  yc,  that 
in  compliance  with  the  said  proviso,!,  the  said  Edmund  Shaw,  do  hereby 
declare  the  nature  of  the  said  invention,  and  the  manner  in  which  the  same 
is  to  be  performed,  are  fully  described  and  ascertained  in  and  by  the  follow- 
ing statement  thereof  (that  is  to  say])  :->- 

X  take  the  envelopes  or  leaves  which  cover  the  ears  of  Indian  corn,  and 
put  them  into  a  vessel  containing  water.  The  water  may  be  pure,  or  slight- 
ly alkaline,  or  acid ;  I  then  boil  the  water  in  the  vessel,  either  by  steam  or 

*  The  above  patent  U  extracted  mainly  aa  a  matter  of  earioaity  and  absurdity. 
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fire  heat,  ami  macerate  the  aforeaaid  envelopes  or  ollicolar  leares.  When 
tbej  have  imbibed  water  and  become  thickened  and  swolleoy  so  that  the 
matter  interposed  between  the  fibres  is  reduced  to  a  state  of  pulp  or  jell  j« 
a  slight  beating  bj  a  fulling  mallet,  or  other  mechanical  means,  will  effect  a 
separation  of  the  fibre  from  the  adherent  glutinous  matter,  and  washing  or 
rincing  with  water  during  the  beating,  will  cleanse  it  entirely  from  the  gla* 
tinous  matter. 

I  bleach  the  fibre  produced  as  above,  bj  immersing,  or  immersing  and 
beating  or  stirring  it  about  in  a  solution  of  chloride  of  lime, or  with  beating 
engines,  as  it  is  at  present  practised  for  the  bleaching  of  rags  in  paper  mills, 
and  the  fibre  is  in  like  manner  reduced  to  a  pulp,  and  paper  manufactured 
therefrom,  or  the  quality  of  the  paper  may  be  varied  by  the  admixture  of  a 
portion  of  rags  or  other  filamentous  substance. 

1  would  remark,  that  I  am  aware  that  some  attempts  have  before  been 
made  to  produce  paper  from  the  above  mentioned  material,  but  were  aban- 
doned from  the  incapability  of  producing  good  white  paper. 

What  I  claim  is  the  mode  or  process  herein  described,  for  making  white 
paper  by  the  application  of  bleached  pulp,  produced  from  the  stalks  or  leaves 
of  Indian  corn,  which  bleached  material  has  not  heretofore  been  so  used. 

Rep.  Pat.  Invent. 


Baron  De  Bode^i patent  Cable  Betarder  and  Stopper. 
The  cable  stopper  consists  of  an  iron  bed  ir,a,  with  upright  side  pieces, 
6,  c,  supporting  two  friction  rollers,  (/,d$  the  side-piece,  c,  is  higher  and 


stronger  than  &,  and  the  short  lever,  e,  carrying  the  friction  roller,/,  is  con« 
nected  to  the  handspike  or  lever  g,  by  a  strong  axis  or  pivot,  through  the 
side  piece,  c  The  action  of  the  apparatus  will  be  readily  seen  ;  the  lever, 
gi  being  raised,  the  friction  roller,/,  will  be  above,  and  clear  of  the  cable  ; 
as  soon  as  it  is  desired  to  retard  the  chain,  depress  the  lever,  g,  when  the 
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eabki  will  be  cUtped  between  the  rollerg,/,  and  d,  d^  end  by  farther  de- 
preeeiBg  the  lerer^^^to  ae  to  bnng  the  roller,/, to  a  nearlj  centrical  posi- 
tion, the  chain  will  be  stopped  bj  beings  clutched  between  the  roller, /,  and 
a  stud  or  etevation  In  the  bottom  of  the  stopper. 

The  following  are  among  the  advantages  stated  bj  the  Bsron  to  be  conse« 
qnent  npon  the  vse  of  his  stopper: 

Most  of  the  stoppers  have  not  the  means  of  retarding  the  speed  of  a  run* 
ntni^  cable  which  is  known  to  be  so  pernicious  to  the  men,  and  articles  on 
deck,  aad  those  which  can  partially  retard,  can  only  do  it  at  the  destructive 
expense  of  both  the  cable  and  the  stopper,  as  the  cable  has  to  rub  through 
fised  bodies  of  metal;  whereas,  in  the  Baron's  it  slides  between  rollers. 

The  cable  being  stretched  whilst  running,  when  the  speed  is  retarded  by 
pressing  the  middle  roller  on  it,  there  is  no  risk  of  destructive  chafing,  as 
It  never  sets  in  contact  with  the  small  elevation  on  the  bottom  of  the  stop* 
per,  until  the  middle  roller  is  pressed  down  to  the  degree  of  stopping  the 
cable  altogether. 

All  stoppers  hitherto  in  use  stop  the  cable  by  pressing  suddenly  on  one 
link  only  of  the  chain,  whilst  the  roller  of  this  one,  presenting  a  larger  sur- 
face, presses  on  three  links ;  and  instead  of  stopping;  the  cable  suddenly, 
can  but  stop  it  gradually,  however  quickly  the  operation  may  be  performed. 
This  must  naturally  prevent  many  ruptures,  and  even  the  frequent  partial 
injuries  to  which  cables  are  so  subject. 

This  stopper  will  answer  for  a  hemp  cable  as  well  as  any  chain  of  what- 
ever siie  or  figure  it  may  be ;  whilst  the  other  stoppers  in  use  are  still  more 
destructive  to  hemp  cables  than  to  chains. 

As  the  cable  never  has  to  force  its  way  through  two  fixed  metal  bodies, 
there  is  no  reason  for  either  stopper  or  cables  wearing  out  by  the  operation 
of  stopping. 

Most  stoppers  are  by  their  angular  opposition  to  the  strain  of  the  cable, 
and  by  their  being  fixed  only  to  one  of  the  ship's  beams,  more  or  less  expos- 
ed to  be  broken  or  torn  from  their  holdings,  or  even  to  injure  the  beam 
they  are  attached  to,  whilst  this  one,  presenting  a  large  basis  may  easily  be 
fixed  to  three  or  more  beams,  by  means  of  two  cross  beams  underneath  the 
deck ;  and  as  it  works  quite  horizontally,  it  cannot  be  exposed  to  capsize, 
nor  to  be  torn  to  pieces. 

The  construction  being  much  simpler  and  more  solid  than  all  others 
it  is  evident,  that  besides  its  not  being  so  mu«h  exposed  to  th  e  above  ai- ' 
dents,  it  must  in  itself  be  less  subject  to  repairs. 

Load-  Meeh. 


Progress  of  Practical  and  Theoretical  Mechaaies  and  Cbeaiisiry. 


0/1  the  Mamfaeiure  of  Ola»$  by  the  Egyptians. 

The  authority  of  Pliny*  has  been  called  forth  to  prove  that  glass  was  a 
late  discovery  of  some  Phoeoician  mariners,  who  having  lighted  a  fire  on  the 
sea-shore,  and  supported  their  cooking  utensils  on  blocks  of  nitre,  were 
taught  by  the  onion  of  the  fused  substances  the  secret  of  this  useful  inven- 
tion.    The  Roman  naturalist  had  fixed  no  time  for  this  event,  and  If  h^ 

*  Pfio.  mA,  %  9H 
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tpoke  of  iinproTemeDts  Id  the  art,  introduced  io  the  reign  of  Tiberiot,  it 
was  presomed  that,  though  a  vitrified  substance  was  known,  its  qualities  were 
not  properly  understood*  and  that  its  discovery  only  dated  about  the  AagoB- 
tan  age.  They  even  objected,  that,  under  the  first  Emperors,  windows 
were  made  of  a  transparent  stone,  brought  from  Spain  and  other  countriea, 
called  Lapii  spteularU;  and  they  hence  inferred  the  imperfect  knowledge 
of  glass. 

This  stone  is  now  well  known  under  the  name  of  mica ;  it  was  only  used 
in  the  houses  of  the  rich,  in  litters,  or  as  an  ornament  to  the  best  apart- 
ments, other  persons  being  content  with  linen,  horn,  or  paper. 

Such  were  the  feeble  arguments  brought  forward  to  disprove  the  use  of 
glass,  for  vases  and  for  ornamental  purposes,  among  the  Romans  %  but  with 
much  less  reason  did  they  apply  to  its  invention  in  other  countries ;  and 
though  the  Egyptians  never  knew  the  necessity,  or  rather  the  annoyaoce^ 
of  glass  windows,  under  a  burning  sun,  they  were  well  acquainted  with  vaaes 
of  that  material ;  and  the  workmen  of  Thebes  and  Memphis,  and  subse- 
quently of  Alexandria,  were  famed  for  the  excellent  qualities  of  glass-ware 
they  produced,  with  which  Rome  continued  to  be  supplied,  long  aAer  £^pt 
became  a  province  of  the  Empire.  Strabo  was  informed  by  a  glassmaker 
of  Alexandria,  that  a  peculiar  earth  was  found  in  Egypt,  without  which  it 
was  Impossible  to  manufacture  certain  kinds  of  glass  of  a  brilliant  and  val* 
uable  quality ;  and  some  vases  presented  by  an  Egyptian  priest  to  the  Em- 
peror Hadrian,  were  considered  so  curious  and  valuable^  that  they  were 
only  used  on  grand  occasions. 

Such,  too,  was  the  skill  of  the  Egyptians  in  the  manufacture  of  glass,  and 
in  the  mode  of  staining  it  of  various  hues,  that  they  counterfeited  with  suc- 
cess the  amethyst  and  other  precious  stones,  and  even  arrived  at  an  excel- 
lence in  the  art  which  their  successors  have  been  unable  to  attain,  and 
which  our  European  workmen,  in  spite  of  their  improvements  in  other 
branches  of  this  manufacture,  are  still  unable  to  imitate;  tor  not  only  do 
the  colours  of  some  Egyptian  opaque  glass  offer  the  most  various  devices 
on  the  exterior,  distributed  with  the  regularity  of  a  studied  design,  but  the 
same  hue  and  the  same  device  pass  in  right  lines  directly  through  the  sub- 
stance ;  so  that,  in  whatever  part  it  is  broken,  or  wherever  a  section  may 
chance  to  be  made  of  it,  the  same  appearance,  the  same  colours,  and  the 
same  device,  present  themselves,  without  being  found  even  to  devi- 
ate from  the  direction  of  a  straight  line,  from  the  external  surface  to  the 
interior. 

This  quality  of  glass,  of  which  I  have  seen  several  specimens,  has  been 
already  noticed  by  the  learned  Winkelmann,  who  is  decidedly  of  opinion 
that  '^  the  ancients  carried  the  art  of  glass  making  to  a  higher  degree  of 
perfection  than  ourselves,  though  it  may  appear  a  paradox  to  those  who 
have  not  seen  their  works  in  this  material.*'  He  described  two  pieces  of 
glass,  found  at  Rome  a  few  years  before  he  wrote,  ivhich  were  of  the  qual- 
ity above  mentioned.  *'One  of  them,"  he  says,  ^nhough  not  quite  an  inch 
in  length,  and  a  third  of  an  inch  in  breadth,  exhibits  on  a  dark  and  varie- 
gated ground,  a  bird  resembling  a  duck  in  very  bright  and  varied  colours, 
rather  in  the  manner  of  a  Chinese  painting  than  a  copy  of  nature.  The 
outlines  are  bold  and  decided,  the  colours  beautiful  and  pure,  and  the  effect 
very  pleasing,  in  consequence  of  the  artist  having  alternately  introduced  an 
opaque  and  a  transparent  glass.  The  most  delicate  pencil  of  a  miniature 
painter  could  not  have  traced  with  greater  sharpness  the  circle  of  the  eye- 
ball, or  the  plumage  of  the  neck  and  wings,  at  which  part  this  specimen  has 
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heen  broken.  Bot  the  most  snrpritiog  thing  it,  that  the  reverse  eihibitt 
the  same  bird,  in  which  it  is  impossibie  to  discover  anj  difference  in  the 
emailest  details  |  whence  it  maj  l>e  concluded  that  the  figure  ot  the  bird 
continues  through  its  entire  thicliness.  This  picture  has  a  granular  appear* 
ance  on  both  sides,  and  seems  to  have  been  formed  of  single  pieces,  lilce 
mosaic  worl[,  united  with  so  much  skill,  that  the  most  powerful  magnifying 
-glass  is  unable  to  discover  their  junction* 

*^  From  the  condition  of  this  fragment,  it  was  at  first  difficult  to  form  any 
idea  of  the  process  employed  in  its  manufacture  ;  and  we  should  have  re- 
mained entirely  ignorant  of  it,  had  not  the  fracture  shewn  that  filaments  of 
the  tome  colours,  as  on  the  surface  of  the  glass,  and  throughout  its  whole 
diameter,  passed  from  one  side  to  the  other,  whence  it  has  been  concluded 
that  the  picture  was  composed  of  different  cylinders  of  coloured  glass, 
which  being  subjected  to  a  proper  degree  of  heat,  united  by  (partial)  fusion* 
I  cannot  suppose  they  would  have  taken  so  much  trouble,  and  have  been 
contented  to  make  a  picture  only  the  siith  of  an  inch  thick,  while,  by  em- 
ploying  longer  filaments,  they  might  have  produced  one  many  inches  in 
thickness,  without  occupying  any  additional  time  in  the  process ;  ii  is  there- 
fore probable  this  was  cut  from  a  larger  or  a  thicker  piece,  and  the  number 
of  pictures  taken  from  the  same,  depended  on  the  length  of  the  filamentSi 
and  the  consequent  thickness  of  the  original  mass. 

**  The  other  specimen,  also  broken,  and  about  the  size  of  the  preceding 
one,  is  made  in  the  same  manner.  It  eihibits  ornaments  of  a  green,  yellow, 
and  white  colour,  on  a  blue  ground,  which  consist  in  volutes,  strings  of  beads, 
and  flowers,  ending  in  pyramidical  points.  All  the  details  are  perfectly 
distinct  and  unconfused,  and  yet  so  very  minute,  that  the  keenest  eye  is  una- 
ble to  follow  the  delicate  lines  in  which  the  volutes  terminate  ;  the  orna- 
ments, however,  are  all  continued  without  interruption,  through  the  entire 
thickness  of  the  piece. 

Sometimes,  when  the  specimens  were  very  thin,  they  applied  and  cement- 
ed them  to  a  small  slab  of  Rtone  of  their  own  size,  which  served  as  a  sup- 
port on  the  back,  and  by  this  means  they  were  enabled  to  cut  them  thinner, 
and  consequently  to  increase  their  number. 

Wilkinaoa  on  the  Mumert  and  Coitonis  of  the  Aaeient  EgypUaoflL 

£d.N.PhilDC  Journ. 


On  the  Composition  of  a  new  Indelible  Ink.  ByDk.  Traill. 
In  a  paper  lately  read  before  the  Royal  Society  of  Edinburgh,  Dr.  YraiTl» 
after  an  account  of  many  unsuccessful  experiments  to  produce  a  durable  ink 
from  metallic  combinationsw  stated  that  he  was  induced  to  attempt  the  com- 
position of  a  carbonaceous  iKjuid  which  should  possess  the  qualities  of  good 
writing-ink.  The  inks  used  by  the  ancients  were  carbonaceous,  and  have 
admirably  resisted  the  effects-of  time;  but  the  author  found  that  the  speci- 
mens of  writing  on  the  Herculaneum  and  Egyptian  papyri  were  effaced  by 
washing  with  water ;  and  on  forming  inks  after  the  descriptions  of  Vitruvius, 
Dioscorides,  and  Pliny,  he  found  that  they  did  not  flow  freely  from  the  pen, 
and  did  not  resist  water,— 'qualities  essential  to  a  good  writing-ink  in  modern 
practice.  The  carbonaceous  inks  with  resinous  vehicles,  rendered  fluid  by 
essential  oils,  though  tliey  resisted  water  and  chemieal  agents,  had  the  dis- 
advantages of  not  flowing  freely  from  the  pea,  and  of  spreading  on  the  pa« 
per,  so  as  to  produce  unseemly  iinea.  Solutions  of  caoutchouc  in  coal^napb« 
ttmf  and  io  a  fragrant  asseolial  oil,  lately  Imported  from  South  America, 
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under  the  name  of  aeeUe  de  sassafras  (the  nataral  prodoce  of  a  soppoaed 
Laaros),  were  subject  to  the  rame  objections.     The  aathbr  tried  ▼ariom 
animal  and  vegetable  fluids  as  vehicles  of  the  carbon,  without  obtaining  the 
desired  resalt,  until  he  found,  in  a  solution  or  the  oLUTsir  of  wheat  ih 
VYROLioNEOus  ACID,  a  fluid  Capable  of  readily  uniting  with  carbon  into  an  ink, 
posoessiog  the  qualities  of  a  good,  durable,  writing  ink.    To  prepare  this 
ink,  he  directs  gluten  of  wheat  to  be  separated  from  the  starch  as  complete- 
ly as  possible,  by  the  usual  process,  and  when  recent  to  be  dissolved  in  pjro- 
ligneous  acid  with  the  aid  of  heat.     This  forms  a  saponaceous  fluid,  which 
is  to  be  tempered  with  water  until  the  acid  has  the  usual  strength  of  FiDe- 
gar.     He  grinds  each  ounce  of  this  fluid  with  from  eight  to  ten  grains  of 
the  best  lamp-black,  and  ope  and  a  half  grain  of  indigo.    The  following  are 
the  qualities  of  this  ink.     1.  It  is  formed  of  cheap  materials.     2.  It  is  eaail  j 
made,  the  colouring  matter  readily  incorporating  with  the  vehicle.     S.  Its 
colour  is  good.     4.   It  flows  freely  from  the  pen.      5.  It  dries  quickly. 
6.  When  dry  it  is  not  removable  by  friction.    7.  It  is  not  affected  by  soak* 
ing  in  water.     8.  Slips  of  paper  written  on  by  this  ink  have  remained  im* 
mersed  in  solutions  of  chemical  agents,  capable  of  immediately  effacing  or 
impairing  common  ink,  for  seventy-two  hours,  without  change,  unless  the 
solutions  be  so  concentrated  as  to  injure  the  texture  of  the  paper.    The 
author  offers  this  composition  as  a  writing-ink,  to  be  used  on  paper,  for  the 
drawing  out  of  bills,  deeds,  wills,  or  wherever  it  is  important  to  prevent  the 
alteration  of  sums  or  signatures,  as  well  as  for  handing  down  to  posterity 
public  records,  in  a  less  perishable  material  than  common  ink.     He  conclu- 
ded his  paper  by  stating,  that  should  it  be  found  to  present  an  obstacle  to  the 
commission  of  crime— should  it,  even  in  a  single  instance,  prevent  the  per- 
petration of  an  offence  so  injurious  to  society  as  the  falsification  of  a  public 
or  a  private  document,  the  author  will  rejoice  in  the  publication  of  his  dis* 
covery,  and  consider  that  his  labour  has  not  been  in  vain. 

Bdfai.  N«w  Tbil.  Jbam. 


Articles  from  thr  French  Journals.    Translated  for  the  Journal 
OF  the  Franklin  Institute,  by  J.  Grisoom. 


Note  relative  to  the  Clarification  of  the  water  of  the  Nile^^and  of  water^  in 

generalf  which  holds  earthy  substances  in  suspension^  by  Felix  D'Arcbt. 

Travellers  in  Egypt  have  described,  with  more  or  less  precision,  the 
means  generally  employed  to  clarify  the  waters  of  the  Nile,  but  they 
have  not  attempted  to  perfect  this  process,  and  have  not  pointed  out  the 
mode  of  operation.  My  sojourn  in  Egypt  enabled  me  to  study  the  pro- 
cess carefully,  and  the  object  of  the  following  note  is  to  furnish  an  ac- 
count of  it. 

The  waters  of  the  Nile  are  turbid  throughout  the  year,  and  during 
the  inundation  they  contain  eight  grammes  per  litre,  of  earthy  matters 
in  suspension. 

Ii  is  always  clarified,  but  mere  for  the  purpose  of  avoiding  the  diss* 
greeable  taate  of  muddy  water,  than  for  objects  of  healthi  for  many  of 
the  inhabitants  of  the  Tillages  of  upper  Egypt,  drink  the  water  as  they 
draw  it  from  the  Nile^  without  being  incommoded  by  iu 

Two  methods  are  practised  in  £^ypt,  for  clearing  the  water  of  the 
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Nile  from  its  tUtne.  The  first,  employed  only  by  the  rich,  because  it 
is  attended  with  considerable  expense,  consists  in  filtering  the  water^ 
through  porous  vessels;  the  second^  which  may  be  practised  by  all,  is  ef- 
fected by  means  of  almonds. 

The  wealthy  have  in  their  houses  large  jars  of  porous  clay,  made  at 
Kenne,  a  village  of  upper  Egypt.  They  are  placed  on  a  wooden  tripod 
in  the  most  airy  part  of  the  house,  and  are  kept  constantly  full  of  the 
water  as  drawn  from  the  rivers,  and  the  clarified  water,  which  proceeds 
from  them  is  received  in  tureens.  By  choosing  the  most  airy  place 
for  the  filtering  jars,  the  temperature  is  somewhat  reduced  by  evapo- 
ration, but  the  difference  is  scarcely  sensible. 

Many  persons  pay  no  attention  to  it,  and  the  apparatus  is  often  put 
into  a  portable  closet  to  guard  the  filtered  water  from  dust  and  insects 
which  might  spoil  it.  Each  of  the  jars  alluded  to,  costs  at  the  facto- 
ry, 1  franc  10  cent,  but  at  Cairo  they  cost  3  francs  60  cent:  they  vary 
in  capacity  irom  80  to  90  litres  or  quarts.  They  must  be  changed  every 
year. 

Every  fifteen  or  twenty  days  the  jars  require  to  be  cleaned  from  the 
impurities  which  collect  upon  them.  It  is  evident  that  if  the  filtration 
was  performed  by  ascension,  they  would  remain  clean  much  longer,  but 
in  a  country  where  all  the  arts  are  in  their  infancy,*  and  where  work- 
men could  not  be  found  capable  of  constructing  or  repairing  the  com- 
plicated apparatus  used  in  France  for  clarifying  water,  for  domestic 
purposes  as  well  as  for  large  manufactories,  simple  processes  can  alone 
be  adopted. 

The  process  of  clarification  first  described,  is  altogether  mechanical^ 
-»the  other  is  due  to  a  cause  more  complicated. 

After  having  filled,  with  the  troubled  water,  a  jar  much  less  permea* 
ble  than  those  above  mentioned,  a  loaf  of  almond  fiour,  made  for  this 
purpose,  is  taken  in  one  hand,  and  with  the  arm  plunged  in  the  water^ 
the  loaf  is  rubbed  against  the  rough  sides  of  the  jar,  until  it  is  worn 
down  to  a  mark  previously  made  by  the  nail.  The  water  is  then  stirred 
about  effectually  by  the  arm,  then  covered  up  and  left  at  rest  4  or  5 
hours,  at  the  end  of  which  time  the  water  is  clarified.  It  is  the  Saceat 
or  water  bearer,  who  performs  this  office  after  bringing  from  the  river 
the  quantity  necessary  for  the  use  of  the  house. 

In  rubbing  the  sides  of  the  jar  with  the  almond  loaf,  the  Saceat  hear  a 
sharp  hissing  sound  which  ibey  deem  indispensable  to  the  clarificatioik . 
Another  observation  they  make,  better  founded  than  the  last,  is  that  the 
water  will  not  be  clarified  if  it  is  agitated  during  the  subsidence  of  the 
deposite  or  if  the  sediment  be  stirred  up.  This  is  analogous  to  what  is 
observed  in  the  clearing  of  wine,  when  entire  repose  does  not  suc- 
ceed to  the  mixing  of  the  troubled  wine  with  the  isinglass  or  albu- 
mine. 

Almonds  do  not  possess,  alone,  the  property  of  clarifying; — for  at  Sen- 
naar,  at  Dongolah,  and  in  Nubia,  beans  are  used  and  not  unfrequently 
even  the  castor  bean.  Whatever  the  substance  employed,  the  water, 
seldom  acquires  by  this  means,  great  limpidity,  and  how  long  soever 
the  action  may  be  continued,  its  limpidity  remains  with  every   pre- 

^^How  euriouly  does  this  contrast  with  the  expraerioo,  often  used,  that  Egrypt  was  tho 
tradii  of  the  art9,  and  with  the  undoubted  fact  that  in  this  very  countrj,  almoet  ill  th» 
Qtenails  now  known,  were  employed  in  the  earliest  lecorded  peiioda  of  civiiizatioQ.  How- 
strikina  the  revolutions  whieh  time  produces  in  the  eonditbn  of  nations.  Trans. 
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caution,  more  or  less  imperfect.    The  process  of  filtration^  aside  from 
considerations  of  economy,  is  therefore  much  to  be  preferred. 

We  find  at  Cairo  and  in  all  the  bazaars  of  Egypt,  the  little  almond 
loa?e8,  I  have  been  speaking  of.  They  are  made  by  pounding  in  a 
mortar,  either  sweet  or  bitter  almonds,  and  afterwards  working  up  the 
paste  into  the  form  and  size  of  an  egg. 

These  almond  loaves  are  sold  at  5  parats,  or  about  4  centimes 
each.  They  weigh  at  a  medium  63.70grainB  and  may  serve  for  a  month. 
The  jars  used  for  this  purpose  are  made  in  the  neighbourhood  of  Cairo, 
of  coarse  clay  and  cost  only  70  centimes. 

In  the  last  described  process,  the  almonds  in  this  state  of  minute  di- 
vision, produce  a  sort  of  emulsion,  the  oil  unites  to  the  earthy  particles, 
and  precipitates,  thus  facilitating  their  separation  from  the  water.  In 
this  case  the  almonds  act,  if  we  may  so  speak,  in  an  inverse  manner  to 
that  of  flax-seed  cake  in  the  clarification  of  oil.  We  know,  that  after 
having  mixed  sulphuric  acid  with  oil  to  depurate  it,  a  great  quantity  of 
parenchyma  is  carbonized  by  the  action  of  the  acid,  and  remains  in  sus- 
pension in  the  liquid,  and  that  when  the  pulverised  cake  is  stirred  in 
and  left  at  rest,  thefecula  of  the  cake,  which  contains  water,  unites  with 
the  carbonized  parenchyma,  separates  it  from  the  oil,  carries  it  to  the 
bottom  and  thus  perfects  the  clarification  of  the  liquid.  Might  we  not 
conclude,  incidentally,  that  flax-seed  cake  would  serve  to  clarify  turbid 
water? 

Perceiving  the  imperfection  of  the  process  adopted  in  Egypt,  for 
clearing  the  waters  of  the  Nile,  by  means  of  almonds,  I  attempted  to 
employ  alum  which  has  long  been  indicated,  and  which  my  father  had 
auccessfuUy  used  in  clarifying  the  water  of  the  Seine.  My  results  were 
very  satisfactory. 

With  half  a  gramme  (about  8  grs.  troy)  of  alum  to  a  quart  of  water, 
I  produced  in  an  hour's  time,  complete  clarification,  and  the  water  be* 
came  extremely  limpid.  Half  the  quantity  of  alum  produced  the  same 
effect  but  it  required  a  little  more  time.  The  alum  produces  no  un* 
pleasant  effect  upon  the  health,  for  4  grains  or  even  8  grains,  to  a  quart 
are  quantities  so  small  that  this  effect  is  a  perfect  nullity.  Besides^ 
in  this  mode  of  clarification,  the  alum  acts  only  by  undergoing  decom- 
position; the  excess  of  acid  it  contains  is  saturated  by  the  carbonate  or 
bicarbonate  of  lime  in  the  water,  and  it  is  only  in  passing  to  the  state  of 
an  insoluble  subsulphate,  which  is  precipitated^  carrying  with  it  me- 
chanically the  earthy  particles,  that  it  produces  the  desired  limpidity  in 
the  water. 

It  is  preferable,  in  this  process,  to  employ  the  alum  in  large  pieces. 
The  best  way  is  to  fasten  a  large  crystal  of  alum  to  the  end  of  a  thread 
and  move  it  in  all  directions  through  the  water  just  below  the  surface, 
and  taking  it  out  as  soon  as  large  flocculi  appear.  The  formation  of  a 
sediment  is  a  certain  sign  that  the  requisite  dose  of  alum  has  been  dis- 
solved. 

If  it  be  desired  to  use  powdered  alum^  in  order  to  be  more  certain  of 
the  right  quantity,  it  must  be  reduced  to  a  fine  powder,  weighed,  and 
then  sprinkled  on  the  surface  of  the  water,  avoiding  any  considerable 
agitation  after  the  salt  has  been  added. 

We  may  also  dissolve,  in  a  small  quantity  of  clear  water^  the  quanta* 
ty  of  alum  we  wish  to  employ,  and  to  pour  this  solution  on  the  turbid 
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water,  ttirriog  the  tttrTace  slightlf  after  the  addition,  and  letting  it  rest. 
It  becomes  speedily  clarified,  and  very  limpid. 

The  sediment  which  alum  gives,  increases  in  weight  much  beyond  the 
limits  which  the  salt  would  proportionately  afford.  The  quantity  be- 
fore mentioned  might  therefore  be  increased  without  inconvenience. 
The  experiments  made  in  Egypt,  were  with  alum  with  a  base  of  potash 
but  I  think  that  alum  with  a  base  of  ammonia  would  yield  similar  re- 
suits. 

I  recommended,  as  far  as  practicable*  this  mode  of  clarification,  which 
always  succeeded  perfectly,  during  my  stay  at  Cairo,  and  1  hope  that 
in  a  few  years  it  will  be  generally  followed.  They  had  begun  to  pre- 
pare at  the  time  of  my  departure,  little  packets  of  alum  for  this  pur- 
pose.* 

Ann.  det  Pontf  et  CbMUMM. 


Note  on  the  Steam  Engine  of  Savery,  by  Colladen  and  Chamviomhibrx. 

We  are  in  possession  of  but  a  small  number  of  exact  data  relative 
to  the  effect  of  machines,  and  especially  on  metivtpawere.  Chosen  some 
years  ago  to  give  a  course  on  mechanics,  at  the  Central  School  of  Arts 
and  Manufactures,  I  was  obliged  often  to  have  recourse  to  experiments, 
to  ascertain  the  useful  effects  of  eteam  movere^  (moteurs  k  feu.)  The 
note  which  I  present  to  the  Academy,  is  a  summary  of  the  expciments 
I  made  with  M.  Championniere,  civil  engineer,  with  the  steam  engine 
on  Savery*i  eonstruetion. 

In  these  very  simple  machines,  the  steam  raises  the  water  by  its  im- 
mediate action.  The  steam  is  introduced  into  a  vessel,  then  condensed, 
and  produces  a  respiration  or  flowing  in  of  water. 

A  second  admission  of  the  steam  drives  the  water  up  into  the  reser- 
voir. 

These  machines  were  the  first  steam  movers  employed  in  large  works. 
They  were  afterwards  abandoned  for  the  machines  of  Newcomen  and 
Walt. 

Several  manufacturers,  especially  Manoury  D'Hectol,  nevertheless 
have  employed  them. 

As  our  experiments  may  serve  to  fix  the  value  of  these  engines,  and 
the  conditions  under  which  the  employment  of  them  may  be  preferable, 
we  think  it  may  be  useful  to  publish  them. 

We  possess  very  few  estimates  of  the  power  of  the  Savery  machine; 
— Bradley,  Smeaton,  Manoury  and  GirarJ,  have  published  some  me- 
moirs on  its  effects;  but  we  find  in  no  publication  on  the  subject,  the  mea- 
sure of  increase  of  heat  in  the  water  elevated,  nor  of  any  other  element 
needful  to  the  theory  of  these  motive  powers. 

But  a  very  small  number  of  the  Savery  machines  are  in  existence.. 
We  know  of  but  Jive  in  operaiioni  thru  are  m  the  department  of  the 
Seine^  the  fourth  in  Loire  Inferieurej  and  a  fifth  at  Lyone.  We  believe 
there  are  none  remaining  in  England. 

We  have  experimented  with  the  three  of  the  department  of  the  Seine. 
The  oldest  is  at  the  abattoir  de  Orenelkj  and  was  constructed  by  Manoury* 
The  two  others  are  in  the  Vigier  baths;  they  were  made  by  Gingembre. 


•  Compare  th'is  reeomroendation  of  alatn  with  the  obj^eiimb  mad*  to  its  use  in  the 
piper  of  Ar^o  on  fitthUioa,  pubttthcd  in  the  laat  mimbe?  of  this  Journal. 
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The  following  nnmbers  were  obttined  from  tbcie  three  machioet  io 

three  series  of  experiments. 
Experiment  of  the  36th  March  1833«  on  the  bath  machiae  of  Pont 

Marie.  ^ 

Temperatare  of  the  water  of  the  Seitte,  e^*" 

Mean  tension  of  the  steam,  3atm. 

Water  raised  per  houTi  13.213m* 

Height  of  elevation,  6.6m. 

Temperature  of  the  water  raised,  \oi^ 

Dry  wood  burned  during  one  hour,  30.4k. 

Duration  of  a  period,  36.0" 

Experiment  of  the  10th  July  1833,  with  the  same  machine. 

Temperature  of  the  water  of  the  Seine,  19i® 

Mean  tension  of  the  vapour,  3atm. 

Water  raised  per  hour,  12.724m. 
Height  of  elevation,  6.10m. 

Temperature  of  the  water  raised,  33i]^ 

Dry  wood  burned  in  an  hour,  46kil.^ 

Duration  of  a  period,  26" 
Experiment  with  the  machine  of  Manoury  D'Hectol. 

Temperature  of  the  water  of  the  well,  12^'' 

Mean  tension  of  the  steam,  00 

Water  raised  per  hour,  15.400m. 

Height  of  elevation,  14m. 

Temperature  of  water  raised,  16^° 

Charcoal  burned  in  an  hour,  ISkil. 

Duration  of  a  period,  90" 

Agreeably  to  the  first  and  second  tables,  the  machine  of  Pont  Marie 
gives  2.595  dynam,  to  a  kilogramme  of  wood. 

This  is  about  eight  times  less  than  the  effective  force  of  a  small  pis- 
ton machine  of  the  same  force  which  would  work  pumps.  But  the  wa- 
ter raised  would  have  to  be  afterwards  heated,  so  that  we  must  take 
into  account  the  increase  of  temperature,  which  was  four  degrees  Cent. 
(as  7^  F.)  in  the  first  series,  in  the  month  of  March,  and  three  quarters 
in  the  second  in  July.  Thus,  in  the  first  case»  each  kilogramme  of 
wood  sent  up  to  the  reservoir,  by  the  action  of  the  machine  1702,  por- 
tions of  heat  (caloric)  and  in  the  second  1255.  With  a  more  com- 
plicated machine  than  that  of  Savery,  an  additional  heating  apparatus 
would  have  been  necessary,  and  this  addition  would  have  required  the 
same  expense. 

Thus,  whenever  water  is  to  be  both  raised  and  heated  (and  this  of- 
ten occurs  in  manufactories)  the  almost  forgotten  machine  of  Savery  is 
the  most  advantageous  motive  power.  It  is  the  least  costly  at  first, 
the  least  subject  to  accidents,  and  to  wear  and  tear,  and  the  most  easily 
managed. 

We  will  add  a  few  words  on  the  comparative  effect  of  the  three  ma* 
chines.  In  all  of  them  the  accession  of  heat  was  about  four  degrees, 
although  the  Manoury  machine  differs  essentially  from  the  two  others. 

The  last  machine  performs  more  than  double  the  work  of  those  of 
Gingembi*e,  at  the  same  cost.  Agreeably  to  the  public  report  of  M. 
Girard,  in  the  31st  Vol  of  dnnalet  4$  Ph^Hgiu  ci  de  CfAtm/e,  the  Manoury 
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machine  gare  fi0.303  dynam  for  each  kilogramme  of  charcoal.  This  re- 
anlt  tarpasses  that  obtained  by  ns,  whence  the  increase  of  temperature  of 
the  water  must  at  that  time  have  been  at  a  maximum  of  2.8°  instead  of 
4^.     This  measure  is  wanting  in  the  memoir  referred  to* 

From  the  foregoing  experiments  it  results: 

1.  That  the  Sarery  machine  is  a  very  valuable  motive  power  which 
may  be  advantageously  employed  in  many  of  the  arts. 

3.  That  the  use  of  it  ought  to  be  limited  to  those  cases  in  which  wa- 
ter is  to  be  heated  as  well  as  elevated. 

3.  That  the  machine  of  Manoury  is  the  best  model  for  imitation. 

Ann.  des  Pontet  et  Chaaaseei. 


Blasting  of  Rocki. 
Ifaans  of  kindling  a  blast,  without  danger,  at  the  bottom  of  a  well  or  ihaft,  without 

risk  of  failure. 

Very  brief  notices  may  sometimes  render  great  service*  and  when  they 
have  the  stamp  of  utility  upon  them  the  Ann^  des  Fonts  et  Chauss^esy 
will  register  them  with  pleasure. 

The  following  will  strike  every  reader  by  its  simplicity;  but  it  may, 
nevertheless,  prevent  some  fatal  imprudencies  and  save  the  lives  of  mi- 
ners. 

We  allude  to  the  dilRcuUy  of  blasting  a  rock  at  the  botton  of  a  well, 
or  other  excavation,  where  there  is  no  place  for  the  miner  to  retreat  to 
for  safety. 

When  the  priming  is  furnished  with  a  piece  of  touch-wood,  it  is  of- 
ten fired  by  throwing  down  burning  paper  or  other  ignited  bodies^  but 
when  the  explosion  does  not  take  place,  after  a'  considerable  time  has 
elapsed,  it  has  happened  that  on  going  to  examine  the  charge,  it  has 
exploded,  and  death  or  dreadful  wounds  have  been  the  consequence.  The 
means,  therefore,  of  safely  igniting  the  match  must  be  a  matter  of  interest. 
For  this  purpose  M.Devillierr  proposes  the  following  simple  method. 

The  miner,  before  ascending,  fastens  a  wire  to  the  touch-wood  which 
communicates  with  the  priming,  and  extends  this  wire,  as  he  ascends,  to 
the  surface;  being  careful  to  prevent  any  knots  from  remaining  in  it. 

A  bunch  of  touch-wood,  pierced  with  a  hole  throu^^h  its  centre,  is 
fired  and  allowed  to  slide  down  the  wire,  giving  the  operator  full  time 
to  retreat  to  a  place  of  safety,  while  the  kindling  of  the  match  at  the  bot« 
tom  can  hardly  fail  to  take  effect. 

n>id. 

In  all  ordinary  cases,  the  safety  fuse  described  at  page  6.1  of  our  last 
volume,  might  be  deemed  preferable  to  the  mode  above  suggested. 
We  know  not  whether  it  (the  safety  fusej  has  been  introduced,  and  used 
in  the  United  States,  or  not; — but  in  point  of  cheapness  the  wire  guide ^ 
now  proposed,  might  be  preferable,  and  perhaps  it  would  be  as  certain 
in  its  effect.  G. 
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Sqiori  to  the  SoatU  d^enemiragetnmif  on  two  pruMy— one  fmr  perfecting 
ihefiArieeUian  ofdexirintt  and  iteappHeaiumto  the  ue^arUi — the  other 
for  the  exiraeiian  of  eugarfrom  dextrine;  by  M.  Patew. 

The  nmnerons  and  useful  applications  of  dextrine  obtained  by  the  Ta- 
rious  means  by  which  starch  is  disintegrated,  make  it  extremely  desi- 
rable that  this  new  commercial  product  should  be  obtained  as  free  as 
possible  from  colouring  matter^  and  of  a  uniform  quality,  so  that  it  may, 
with  all  its  advantages,  be  used  as  a  substitute  for  the  gums  in  the  pre- 
parations of  various  tissues,  both  white  and  of  transparent  shades, — for 
coatings  aud  colourings  of  paper  hangings, — for  giving  a  lustre  to 
prints  and  coloured  lithographs, — for  extending  sheets  in  drawings,— 
and  other  applications  pointed  out  by  the  Baron  de  Silvestre. 

The  society  will  adjudge  a  premium  of  3000  francs,  to  the  best  solu- 
tion of  this  question,  provided,  the  author  shall  manufacture  it  in  such 
a  quantity  as  to  throw  into  the  market  at  least  600  kilogrammes,  per  day, 
of  a  good  and  even  quality. 

The  competitors  must  furnish  a  complete  account  of  the  various  uses 
of  dextrine*  and  indicate  the  factories  or  places  where  the  committee 
may  witness  its  successful  applications. 

.  Various  laboratory  trials  and  applications  in  the  large  ways,  have  de- 
monstrated  that  it  is  possible  to  convert,  by  means  of  diastase,  starch 
Into  sugar,  whiter,  purer,  and  of  a  better  taste  than  that  which  is  pro- 
duced by  the  saccharification  of  starch  by  sulphuric  acid*  The  latter 
indeed,  has  a  styptic  taste,  and  a  disagreeable  odour,  and  contains  be- 
sides, a  notable  portion  of  calcareous  salt  which  is  injurious  in  some  of 
its  applications.  There  are  other  inducements  for  avoiding  the  use  of 
m  powerful  acid  In  manufactures  destined  to  spread  through  the  conn- 
try- 

The  sirops  and  sugars  of  dextrine,  obtained  from  germinated  grain, 
are  commonly  exempt  from  these  defects;  but  their  preparation  demands 
more  akill,  especially  in  developing,  by  means  of  germination,  the  great- 
est  quantity  of  the  active  principle,  and  avoiding  any  injurious  change 
in  it.  There  is  some  difficulty  also,  to  be  overcome,  in  thoroughly  clar- 
ifying and  filtering  sirops,  and  in  evaporating  them  so  as  to  avoid  the 
production  of  colonr« 

The  Society  d'encouragement,  desirous  of  rendering  the  conversion 
of  starch  into  sugar,  an  easily  attainable  object  without  the  interven- 
tion of  sulphuric  acid,  offers  a  premium  of  3000  francs,  to  any  one  who 
shall  completely  succeed  in  this  enterprise,  and  establish  a  safe  and 
easy  process  which  may  be  followed  without  risk  of  failure. 

The  sugar  thus  prepared  must  be  white,  solid  or  grained,  of  a  free, 
aweet  taste,  immediately  applicable  to  the  making  or  improvement  of 
the  different  kinds  of  beer,  cider  and  wine, — to  confectionaries,  pre- 
serving fruits,  and  grapes,  to  edulcorating  drinks,  and  be  decidedly 
preferable  in  this  respect  to  solutions  of  liquorice. 

*Stareh,  in  its  tevena  vtrietiei,  consmti,  (wh«n  ezaialned  by  the  nicroteopeO  of 
small  brilliant  ■pheralat*  each  of  which  hM  a  coating  leas  soluble  than  its  interior,  mat 
bursts  these  envelopes  and  lets  out  their  contents,  which  consbt  of  a  gum  like  sob. 
•tance,  to  which  the  name  of  Dextrine  was  given  by  Biot  It  is  much  the  same  as  the 
UmitKme  of  SausMrs,  and  of  the  chemical  bookf.  Tbass. 
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It  h  not  required  that  this  product  sliould  be  a  substitute  for  cane  or 
beet  sugar,  as  the  peculiar  nature  of  grape  or  starch  sugar  would  hardly 
admit  of  it. 

A  manufactory  of  300  kilogrammes  a  day,  must  be  in  operation  so  that 
the  society  may  witness  the  process  and  prove  the  good  quality  of  the 
article  produced. 

The  Society  holds  itself  readf  to  offer  premium  medals  to  any  one 
who  makes  the  nearest  approach  to  the  object  in  view,  either  io  prepare 
ing  sugar  or  sirop— -or  in  their  application. 

BnlL  iFoDMWt  nacem. 


Compensation  Pendulums;  by  M.  Wiesnibwsky. 
It  is  well  known  that  the  system  of  compensation  by  mercury,  con- 
trived by  Graham,  consists  of  a  glass  vessel  filled  with  mercury,  which 
fastened  to  a  strong  rod,  performs  at  once  the  office  of  a  bob  or  lens, 
and  of  a  compensator.  But  this  compensation  is  very  imperfect,  inas- 
much as  it  is  not  afiected  by  the  sudden  changes  which  take  place  in 
the  ambiant  atmosphere,  and  which  are  often  very  considerable.  To 
perfect  it,  M.  Wiesniewsky  proposes  to  render  the  temperature  uni- 
form, throughout  the  pendulum,  by  distributing  the  mercury  through  a 
number  of  small  hollow  iron  cylinders,  disposed  symmetrically  on  each 
side  of  the  rod.  By  greatly  increasing  the  surface  of  the  mercury  in 
proportion  to  its  volume  a  much  more  rapid  change  of  temperature  will 
take  place  in  the  metal,  the  rate  of  which  will  be  expressed  by  a  for- 
mula based  on  experiment,  made  for  the  purpose.  The  equation  of  the 
curve  of  the  generating  surface  of  the  exterior  surface  of  the  iron  rod, 
may  then  be  obtained,  a  curve  which  will  satisfy  the  conditions  of  the 
problem,  viz:  that  the  progress  of  temperature  throughout  the  whofe 
length  of  the  rod  may  be  always  conformable  to  that  which  takes  place 
in  the  mercury.  lUd. 


New  process  for  cleaning  cloth  from  grease;  by  M.  Martik. 

This  process,  which  is  very  easy,  consists  in  washing  the  cloth  in 
warm  water  to  dei^rive  it  of  paste  or  gum,  then  to  impregnate  it  with 
a  mixture  of  Fuller's  earth,  potash  or  other  alkaline  material*  and,  thus 
prepared,  to  suspend  it  in  a  tight  box  or  receiver  and  subject  it  to  the 
action  of  a  jet  of  steam.  When  withdrawn,  it  is  thrown  into  the  Water 
and  passed  between  two  cylinders  to  clean  it. 

The  cloth,  in  this  process,  receives  no  fulling,  and  by  means  of  a 
small  boiler,  which  costs  but  little,  a  large  amount  of  work  can  be.  rapid- 
ly performed.  lUd. 
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SimuUantouM  Meteorology, ~^So.  V« 

TABLE  OF  HOURLY  METEOROLOGICAL  OBSERVATIONS,  mtde  during  the 
Slit  and  22tk1  Dec.,  18S7»  at  Blackbbath  Ho  ad,  near  Green  wieht  about  four  miles 
and  a  half  t.  x.  of  London,  by  and  under  the  tuperiniendenee  of  J.  H.  BsLviLLm*  in 
confomiity  with  the  Instructiona  circulated  by  the  South  African  Literary  and  Phil- 
oaophical  Institution. 


H 

JTHRM.     WIND. 

-< 

H0UII« 

3 

STATE  OF  THE  ATMOSPHERE, 

CLOUDS,  kc.                           j 

Q 

3 

1 

I 

1 

/ 

I 

t 
t 

VI.  A.X. 

3 

10 

Stormy  high  windi  dentely  cloudy.         1 

1 

VII. 

3 

10 

Ditto.            ditto.                                       j 

i 

VIIL 

3 

10 

Clouds  broken;  more  moderate. 

1 

IX. 

2 

7 

Getting  clearer.     Sunthine  at  intervalt. 

, 

X. 

2 

5 

Passing  drops  of  rain  kince  la%t  obn. 

s 

XI. 

2 

6 

Much  driving  cloudtcttJ  from  v.:i.k. 

•-4 

XII. 

1 

6 

Wind  going  down.     Air  getting  diy. 

•^ 

I.  P.X. 

1 

5 

Little  or  no  variation. 

c» 

If. 

1 

10 

The  same. 

1- 

III. 

1 

10 

Getting    now   more    overcast,  and    no 

wind. 

8 

IV. 

1 

10 

"t  The  maiimum  by  a  self-registering 

a 

thermometer  43M. 

* 

V. 

1 

10 

*  «* 

VL 

1 

10 

N.  B.  Bsromtter  very  unsteady  fur 

J3 

VIL 

1 

10 

two  or  three  hours.                          1 

H 

VII  f. 

0 

10 

IX. 

0 

10 

A  completely  covered  sky,  and  no  va- 

1 

X. 

0 

10 

y     nation  in  its  appearance  for  tbese 

1 
I 

XL 

0 

10 

15  hours. 

t 

XII. 

0 

10 

i   r 

'■       LA.3IC. 

0 

10 

U. 

10 

ni. 

10 

'n 

IV. 

10 

fThe  min.  by  a 

V 

V. 

10 

1  Kolf-registering 

VI. 

10 

J                                    J  therm.  38*>.2. 

VIL 

2 

10 

Ulouds  a  little  broken.  )  The  lowest  of  a 

VIIL 

2 

10 

Ciuite  thick.                    |  radiator  on  the 
The  same.                       Lground.  37°. 

IX. 

2 

10 

s? 

X. 

2 

10 

The  same;  tcud  swiftly  muving  from  s.w. 

!.•? 

XL 

2 

10 

rhe  same. 

'i 

XII. 

2 

10 

The  8ame{  drizzling  rain. 

L    P.M. 

2 

10 

The  same. 

i 

n. 

2 

10 

The  same. 

1 

IIL 

2 

10 

rhe  samci  sky  geU  turbid  and  gloomy. 

i 

IV. 

2 

10 

The  fame. 

V. 

2 

10 

The  same. 

.    VL 

2 

10 

rhe  ssme. 

Notes.— A  violent  gale  night  of  the  20th  and  morning  of  the  21st,  from  W  N.W- 
andN.  At  1  A.  M,  the  barometer  at  29.82,  and  as  the  wind  got  to  iheN.W.  sni 
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JSxiraci  of  a  letter  from  Sir  John  Henchel^  to  the  PreeiderU  of  the  Royal 
AetronomUal  Society^  giving  an  account  of  a  remarkable  tnereote  of  mag" 
fdtude  of  the  $tar  «  in  tAe  coneiellaiion  Aaoo,  obeerved  by  him  at  the 
Cdpe^  December  16/A,  irrA,  1837. 

'^I  have  just  observed  a  very  remarkable  pbenoroenoB^  the  develop- 
ment of  which  I  am  watching  with  much  Interest.  It  res|>ects  the 
nebulous  star*  in  the  constellation  Jirgo^  No.  1381  of  the  Catalogue  of 
the  Astronomical  Societyt  marked  in  that  catalogue  as  of  the  second 
magnitude.  As  such,  or  rather  as  intermediate  between  the  first  and 
secondt  as  a  very  large  star  of  the  second  magnitude,  or  a  very  small 
one  of  the  first,  I  have  always  hitherto  observed  it,  having  in  some 
cases  equalized  it  with  Fomalhaut;  in  others  placed  it  intermediate  be« 
tween  «  and  4  Cnieiey  nearly  equal  with  the  laiter,  &c.;  nor  have  1  at  any 
time  had  reason  to  suppose  its  magnitude  variable.  To  night, however,  be- 
ing at  work  on  my  classification  of  the  southern  stars  in  the  order  of  their 
magnitudes,!  was  much  astonished  to  find  its  magnitude  superior,  not 
only  to  that  of  Fomalhaul  and  «  Cruets  (with  which  stars  it  no  longer 
admits  of  a  moment's  comparison,}  but  even  to  that  of  Jlldebarwt^  Proc^ 
yon^  «  EridaniytL  Orionie.»  and  little  if  at  all  inferior  to  that  of  >Bigel. 

''This  was  my  own  judgment,  and  that  of  several  persons  whom  I 
called  to  my  assistance,  in  the  early  part  of  the  night,  when  •  was  low 
and  Kigel  high  in  the  heavens.  At  the  time  I  write,  they  have  about 
equal  altitudes,  and  the  comparison  is  decidedly  in  favour  of  «,  which  is 
in  fact  (SiriuM  and  Canopue  excepted,)  the  most  brilliant  star  now  visi- 
ble; «  Centauri  being  too  low  for  fair  comparison,  and  veiled  with  some 
degree  of  haze. 

*'This  remarkable  increase  of  magnitude  has  come  on  very  suddenly, 
as  my  attention  has  frequently  of  late  been  drawn  to  this  star  in  the  low- 
er part  of  its  diurnal  circle,  while  watching  with  some  impatience  its 
Frogress  towards  the  meridian,  at  a  reasonable  hour  of  the  night,  that 
might  resume  and  complete,  before  my  departure  hence,  a  very  elab- 
orate monograph  of  the  wonderful  nebula  which  surrounds  it.  A  few 
evenings  before  the  full  moon  just  passed,  in  particular,  I  remember  to 

N.,  it  rose  at  th«  rste  of  above  1-lOih  of  an  inch  in  an  hour;  the  thermometer,  at  noon 
on  the  20th{  rose  to  55^^  a  degree  of  warmth  very  UDcommoii  on  the  day  preceding  the 
winter  solstice. 

A  remarkably  cloudy  period;  not  a  star  visible  daring  the  whole  night.  The  atmos- 
phere was  covered  with  one  mass  of  dense  cloud;  the  sun,  likewise,  was  not  once  seen 
on  the  22nd. 

The  time  was  taken  from  a  good  clock,  keeping  mean  time.  Kate  scarcely  percep- 
tible. Error  obtained  by  observation  of  the  ball-drop  of  the  lioyal  Observatory*  Green- 
wich. 

The  Barometer  has  an  elevation  of  46  feet  above  mean  hig^h  water  mark  of  the  river 
Thames,  carefully  dedaced  by  very  accurate  barometrical  measurement.  The  index 
error  of  scale  pre»U(ned  to  be  within  a  hundrtth  or  two  of  the  troth.  The  Thermome- 
ter, by  Doliond,  suspended  in  open  air,  at  an  elevation  ol  40  feet  from  the  ground: 
aspect,  northerly. 

The  comparative  strength  of  wind  is  indicated  by  the  figures  thQs,~0  mean<  no 
wind  perceptiblei  1,  very  light  breezei  2,  »trong|  8,  a  gale.  In  the  column  headed 
J^roportion  t/c^ucT,  0,  signifies  quite  clear,  10  no  blue  sky  visible;  5  sky  half  covered. 
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have  noticed  it  with  this  view;  and  had  it  then  been  what  it  now  i«,  a 
star  of  the  first  class,  it  could  not  have  passed  unremarked. 

**Whether  it  be  now  at  its  maximum,  and  about  to  decrease  bj  insenst- 
bte  degreeai  whether,  like  «tf/jr^A  but  in  a  much  longer  time,  it  remains  as 
it  were  dormant  through  the  greater  part  of  its  period,  and  runs  through 
its  phases  of  increase  and  decrease  in  a  small  aliquot  portion  of  the 
whole;  or  whether*  lastly,  it  be  on  the  point  of  blazing  forth  with  ex- 
traordinary iplendovr,  so  as  possibly  to  outshine  its  brilliant  neighboors, 
Centauri  and  Canopue^  it  is  useless  to  conjecture,  ind  observation  will 
Soon  detertnine/* 

The  President  read  an  extract  of  a  letter  from  Mr.  Henderson  rela- 
tive to  the  remarkable  increase  of  niagnitude,  in  »  Jifgun^  recently  no- 
ticed by  Sir  John  Herachel,  as  mentioned  at  the  last  meeting  of  ihe  So« 
ciety.  Mr.  Henderson  states  that  the  star  is  not  to  be  found  at 
all  in  Ptolemy's  catalogue,  although  the  bright  stars  of  the  Cross 
and  th^  Centaur*  which  culminated  as  low  at  Alexandria,  are  in- 
serted in  It.  From  this  circumstance  he  infers  that,  at  this  remote  pe- 
riod, the  star  was  not  very  bright.  It  is  not  in  Bayer's  maps;  and  in 
Halley's  catalogue  it  is  said  to  be  of  the  fourth  magnitude,  which  is  less 
than  some  of  the  neighbouring  stars  that  in  modern  times  cannot  com- 
pete with  It.  It  would  thus  appear  that  the  star  has  for  a  long  period 
been  increasing  in  brightness;  and  it  will  be  remarkable  if  it  should  sur- 
pass the  brightest  at  present  known. 

Liod.  iod  Ma.  Phflot.  Ifaf  . 


Proceedings  of  the  Jimerican  PHlosophital  Society. 
Febroarj  16,  iSSS-^Da.  pATTCiisoif,  V.  P.  in  the  Chair. 
Electricity. — Professor  Henry, of  Princeton,  made  a  verbal  communication 
on  the  lateral  discharge  of  Electricity  while  passing  along  a  wire,  as  in  the 
Lejden  eiperiment,  or  communicated  directly  to  an  isufated  wire,  or  to  a 
wire  connected  with  the  earth ;  and  detailed  various  experiments,  proving 
that  free  electricity  is  not,  under  any  circumstances,  conducted  silently  to 
the  earth. 

March  2«— Ma.  Bu  Ponceau,  President,  in  the  Cbaitf* 
LongitudC'^Mr,  Walker  read  a  paper,  entitled  ^^  Determination  of  the 
Longitude  of  several  Stations  near  the  Southern  Booodary  of  Michigan; 
calculated  from  Transits  of  the  Moon  and  of  moon  culmiuating  Stars, 
observed  in  1835  by  Andrew  Talcott,  late  Captain  of  United  States  Engi- 
neers.*' 

The  longltade  of  places  in  the  United  States,  north  of  the  Ohio,  had  hith- 
erto depended  on  the  observations  of  Ellicott  and  De  Ferrer,  made  at  points 
on  the  banks  of  the  Ohio  river,  and  on  meridian  lines  drawn  from  this  river, 
several  hundred  miles  northward,  by  the  deputy  surveyors.  From  Mr. 
Walker's  computations,  it  appears  that  Turtle  hland^  Lake  Erie^  has  been 
placed  only  1.7  geographical  miles  too  far  east  on  Tanner^  Map.  Its 
true  place  is  41""  45'  9"  N.  latitude  ;  and  5  hours,  S3  min.  34.3  sec:  W.  loo- 
gitude  from  Greenwich.  Also,  South  Bend  LakCy  Michigan^  has  been  placed 
3.9  miles  too  far  east;  its  true  place  being  N.41°  37' 6'';  W.  5  boors, 49 
min.  15.3  jec«  These  observations  of  Capt.  Talcott  will  prove  highly  use- 
ful to  geographers,  by  furnishing  standard  points  of  reference  in  Ihe  north- 
ernmost parts  of  the  United  States. 
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Majr  4.— Dr.  PAircRsoif,  V.  P.,  io  the  Chair. 

Efectrieity.'^Dr.  Pattewon  read  a  letter  from  Professor  Henry,  of  PriDce- 
ton,  dated  May  4, 1838,  annoancing  that,  in  recent  experiments,  lie  has  pro- 
duced directly  from  ordinary  electricity,  currents  by  induction  analogous  to 
those  obtained  from  galvanism;  and  that  he  has  ascertained  that  these  cur- 
rents possess  some  peculiar  properties,  that  they  may  be  increased  in  inten* 
aity  to  an  indefinite  degree,  so  that  if  a  discharge  from  a  Leyden  jar  be  sent 
through  i|  good  conductor,  a  shock  may  be  obtained  from  a  contiguous  but 
perfectly  insulated  conductor,  more  intense  than  one  directly  from  the  jar. 
Professor  Henry  remarks  that  he  has  also  found  that  all  conducting  substan- 
ces screen  the  inductive  action,  and  that  he  has  succeeded  in  referring  this 
screening  process  to  currents  induced  for  a  moment  in  the  interposed  body. 

I\i$ed  Plaiinum.^l}r^  Hare  eihibited  to  the  Society  fourteen  and  a  half 
ounces  of  platinum,  fused  by  his  hydro  oxygen  blowpipe,  and  a  specimen  of 
pure  platinum,  freed  from  iridium  by  the  process  of  Berzelius. 

f 

Steam  NavigtUion^-^Dr.  Patterson  submitted  to  the  Society's  inspection 
the  log-book  of  the  steam-ship  Savannah,  Gapt.  Moses  Rogers,  launched  at 
New  York  on  the  22d  August,  1818  ;  from  which  it  appears  that,  after  re- 
peated voyages  between  New  York,  Savannah,  and  Charleston,  this  vessel 
left  Savannah  on  the  24th  or  25th  of  May,  1819,  for  Liverpool,  saw  Land's 
End  on  the  I7th  of  June,  and  arrived  at  Liverpool,  on  the  20tb  of  June« 
having  used  steam  thirteen  days,  and  having  eihausted  her  fuel  (coa^)  three 
days  before  arrival.  It  also  appears  from  the  log-book  that  she  left  Liver- 
pool on  the  2dd  of  July,  arrived  at  Elslneur  on  the  9lh  of  August,  left  Elsi- 
neur  on  the  14th  of  August,  arrived  at  Stockholm  on  the  22dof  August,  left 
Stockholm  on  the  5th  of  September,  arrived  at  Cronstadt  on  the  9th  of 
September,  and  afler  several  excursions  between  Cronstadt,  &c.,  and  Copen- 
hagen, &c.,  left  Arundel,  Copenhagen,  on  the  23d  of  October,  and  arrived 
at  Savannah  on  the  30tb  of  November;  that  she  subsequently  arrived  at 
Washington  from  Savannah  on  the  I6th  of  December,  after  a  passage  of 
eleven  days;  that  she  was  sold  at  Washington  in  September,  1820,  and  her 
engine  taken  out,  after  which  she  sailed  as  a  packet,  from  New  York  to 
Savannah,  until  September,  1822,  when  she  was  lost.  This  log-book  was 
supposed  to  derive  additional  interest  from  the  recent  arrival  of  the  Sinus 
and  Great  Western,  steam^ships,  at  New  York,  from  England. 

Solidifying  Carbonie  ^cid.—Dr.  Mitchell  repeated  before  the  Society 
Thilorier's  process  for  solidifying  carbonic  acid,  with  an  appariitus,  made 
under  his  direciioo  in  Philadelphia,  somewhat  modified  from  that  employed 
by  Thilorier,  and  froze  a  quarter  of  a  pound  of  mercury  by  the  admixture, 
of  the  solidified  acid  with  nitrous  ether. 

May  18.— Ma.  Du  Ponosau,  President,  in  the  Chair. 

Elements  of  fVater.'^Dr.  Hare  communicated  orally,  that  he  has  found 
that  when  the  elements  of  water  are  exploded  in  contact  with  certain  gases 
or  essential  oitSf  the  aqueous  elements,  instead  of  condensing,  combine  wilk 
the  hydrogen  and  cariMio,  and  form  a  permanent  gas. 

Julj^20. — Mr*  Du  Ponoeav,  President,  io  the  Chair. 

Magnetic  Dip  in  0/iia.— The  Committee,  appointed  on  the  Communica* 
tion  ot  Dr.  John  Locke,  of  Cincinnati,  read  at  the  last  meeting,  made  the 
following  Reporti  which  was  adopted, 
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«« The  Commiltee  to  whom  iras  referred  the  CotamttHicftti^n  of  Profeasor 
John  Locke,  of  Cincinnati,  report  that  it  gives  the  dktaits  of  &  aeries  of 
experimenta,  made  for  the  purpose  of  determining  the  magnetic  intensity 
and  dip  for  certain  positions  in  Ohio.  For  these  eiperiments  he  bad  fur- 
nished himself,  in  London,  with  the  best  apparatus,  and  had  vibrated  there 
two  needles  of  the  form  recommended  bj  Hansteen,  and  one  in  the  form  of 
a  small  fiat  bar.  Five  months  afterwards^  namelj  on  the  17th  of  January^ 
1838,  he  asain  vibrated  these  needles  at  Cincinnati,  and  foand  the  ratio  of 
horizontal  intensity  at  the  former  place  to  that  at  the  latter,  as  follows :  bj 
needle  No.  I, as  1  to  1.16S4;  by  needle  No.  2, as  1  to  1.1639;  by  No.  3, 
as  1  to  1.2037.  Of  these  results,  the  author  prefers  the  last;  inaamuch  as 
the  magnetism  of  needles  is  liable  to  decreasetbot  not  to  increase. 

**0n  the  20th  of  August,  1837,  he  made  experiments  with  his  dipping 
needle, to  deterasine  the  dip  at  Weaibonrn  Green,  near  London,  the  meao  of 
which  gives  69""  d3'.3. 

<^0n  the  36th  of.  Nov.  1837,  the  mean  of  a  series  of  espertmenta  naade 
at  Cincinnati,  in  lat.  39°  6'  N.,  and  long.  84°  27'  W.,gave  the  dip  ■»  ro** 
45'.75. 

"  At  Dayton,  Ohio,  in  lat.  S9°  44'  N.,  and  long.  84°  1 T  W.,  the  dip  was 
found  to  be  71''  22'.75   on  the  26th  of  March,  1838. 

«  At  Springfield,  Ohio,  in  lat.  39°  53'  N,,  and  long.  83°  46'  W.,  the  dip 
was  found,  on  the  29th  of  March,  1838,  to  be  71°  27'375. 

«  At  Urbana,  lat.  40°  03'  N.,  long.  83°  44'  W.  March  30,  1838,  the  dip 
was  fotfnda-  71°  29/94. 

*^  At  Colomboa,  the  seat  of  government  of  Ohio,  lat.  39°  57' N.,  long.  83° 
W.,  April  3d,  1838,  the  dip  was  found  a  71°  04'.875. 

^  The  interest  of  this  paper  is  much  increased  by  the  circumstance  that 
tto  accurate  etperiments  on  the  intensity  and  dip  of  the  needle  have  here- 
tofore been  made  in  the  United  States,  west  of  the  Alleghany  mountains." 

Lipptng  l^BedUfikr  finding  Longitude.^^Dr.  Patterson  laid  before  the 
Society,  copies  of  a  Memorial  presented  to  Congress  by  Dr.  Henry  Hall 
Sherwood,  and  of  a  Report  thereon  by  the  Committee  on  Naval  Affairs 
of  the  Senate,  in  which  are  set  forth  Dr.  Sherwood's  **  claims  to  have 
made  new  and  important  discoveries  in  magnetism  generally,  and  more 
particularly  in  the  magnetism  of  the  earth  ;  and  to  be  the  inventor  of 
an  instrument  called  the  geometer,  whereby,  without  the  aid  of  the 
quadrant  or  sextant,  or  chronometer,  and  without  uking  a  celeattal  ob- 
aervation^  it  is  practicable  and  easy,  at  sea  and  on  land,  and  in  all  wea- 
thers, to  determine,  merely  by  the  dip  of  the  needle,  the  variation  of 
the  needle,  and  the  latitude  and  longitude  of  any  place  on  the  surface  of 
the  globe.** 

Dr.  Patterson  called  the  attention  of  the  Society  to  some  further  ex* 
tracta  from  the  Report  of  the  Naval  Committee,  in  which  it  is  stated 
that  from  the  opinions  obtained  from  scientific  meiH  *^a8  well  as  from 
their  own  examinaiion,  they  are  fully  persuaded  that  the  discoveries  anil 
invention  of  Dr.  Sherwood  are  entitled  to  the  most  serious  consideration 
of  the  public,  and  to  the  encouragement  and  patronage  of  Congress  s" 
that  they  *^  regard  them  as  highly  interesting  and  important  to  the  nav- 
igation  and  commerce  vf  the  United  Stntes,  and  as  bidding  fair  to  open 
a  new  era  in  the  history  of  the  acience  of  magnetism."  Of  thia  Report 
5000  additional  copies  were  ordered  to  be  printed  by  Congress. 

Dr.  Patterson  remarked  that  the  imposing  circamstancea  under  which 
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"Dr.  SheMrood's  CEiraordififtry  cliitts  w4re  brougbt  forward,  might  tnnke 
a  brief  review  of  them  worthy  of  the  Society^s  ttienlion. 

1.  The  irftt  of  Dr.  Sberwood't  tswrted  discoveries  is  the  communi* 
cttioo  of  magnetism  to  ■  steel  plate  or  ring,  which  he  supposes  others 
had  failed  to  do.  Dr.  Patterson  observed  that^  on  the  contrary,  nothing 
is  better  known  in  experimental  science  than  that  magnetic  polarity  can 
be  given  to  steel  in  any  form,  and  with  as  msny  poles  as  the  operator 
pleases.  In  illustrstion  of  this  remarlc,  he  exhibited  to  the  Society  a 
fiteel  plate,  prepared  some  years  ago  by  Mr.  Saxton^  who  was  then  in 
London,  according  to  an  experiment  first  made  by  Chladni,on  which  polar 
lines  were  traced,  so  as  to  mark  on  one  side  the  word  ^magnet^*  and  on 
the  other  the  date  «24M  of  February^  1836;'  the  position  of  the  lines  being 
made  apparent  by  strewing  steel  fuings  over  the  plate. 

3.  Dr.  SherwoiNl  asserts  that,  if  a  steel  ring,  marl^ed  in  two  opposite 
points,  have  magnetism  communicated  to  it  by  passing  it  over  a  magnet 
from  one  of  those  points  to  the  other,  in  a  way  which  he  describe!^,  the 
magnetic  poles  will  be  found  to  reside,  not  in  the  marked  points  which  he 
styles  the  poles  of  the  ring,  but  in  other  points  distant  from  them  d3^ 
38',  thus  exhibiting  a  correspondence  with  the  obliquity  of  the  ecliptic. 
On  this  fact  he  founds  his  theory  of  the  magnetism  of  the  earth.  Dr. 
Patterson  mentioned  that  Mr.  Saxton  and  himself  had  carefully  repeated 
this  experiment,  and  had  found,  without  surprise,  that  the  assertion  of 
Dr.  Sherwood  was  entirely  erroneous.  When  the  magnetism  was  com- 
mnnicated  in  the  awkward  manner  used  by  Dr.  Sherwood,  the  poles 
were  not  indeed  at  the  points  of  the  first  and  last  contact  of  the  magnet; 
but  the  deviation  was  irregular,  was  different  at  the  different  poles,  and 
bore  no  relation  to  the  obliquity  of  the  ecliptic.  When  the  magnetism 
was  communicated  to  the  ring  by  carefully  setting  two  opposite  points 
on  the  poles  of  a  horse-shoe  magnet,  the  fnagnetie  poles  of  the  ring  coin- 
cided exactly  with  those  points.  This  fact  was  shown  in  an  experiment 
made  before  the  society. 

3.  As  to  the  hypothetical  deductions  of  Dr.  Sherwood,  *Mhat  the 
magnetic  poles  of  the  earth  are  23^  38'  from  its  poles,  and  of  course 
within  the  polar  circles,'*  <Mhat  the  magnetic  and  polar  axes  cross  each 
other  at  the  same  angle  of  23^  28',"  '^  that  the  magnetic  and  terrestrial 
meridians  of  every  plare  cross  each  other  at  angles  dependent  on  the 
angles  of  the  two  axes,^*  and  •*  that  the  line  of  no  variation  is  a  great 
circle  of  the  earth,  and  is  that  magnetic  meridian,  which,  after  cutting 
the  magnetic  pole,  passes  at  the  distance  of  6^  38'  from  the  pole  of  the 
earth,*'— Dr.  Patterson  remarked  that  these  notions  were  directly  con- 
tradicted by  well-observed  facts,  that  there  are  more  than  two  magnetic 
poles,  that  the  magnetic  poles  are  not  in  the  polar  circles,  that  there  are 
several  lines  of  no  variation,  and  that  those  lines  are  not  great  circles^ 
but  ar«^  altogether  irregular  in  their  course. 

4..  The  practical  applications  of  Dr.  Sherwood's  theory  are  announc- 
ed in  these  terms  :  '•With  the  correct  dip  given  him,  observed  at  a  given 
time,  he  works  oot  all  or  either  of  the  following  results  :  the  variation  of 
the  needle,  the  distance  of  rhc  circle  of  no  variation  l^rom  the  place,  and 
its  angle  with  the  meridian,  and  the  latitude  and  the  longitude.  With, 
the  variation  given  him,  in  the  same  manner,  he  determines  the  dip  and 
the  other  results.  He  must  linow,  however,  if  the  dip  be  given,  whe-* 
ther  the  place  of  observation  is  east  or  west  of  the  circle  of  no  variation^ 
and  if  the  variation  be  given,  whether  it  is  north  or  south  of  the  nMg« 
netic  equator,  and  near  the  arctic  or  antartic  semi-circle  of  do  variation.  *> 
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It  is  auf&cient  to  remark,  said  Dr.  PatteraoOf  on  this  train  of  asser- 
tions, that  they  necessarily  assume  the  truth,  within  the  limits  which  are 
stated,  of  two  positions  :  1st,  that  the  same  dip  will  always  correspond 
with  the  same  variation,  and  3d,  that  every  place  on  the  earth's  surface 
has  a  different  dip  from  all  others,-— both  of  which  are  notoriously  un* 
true.  The  various  examples,  contained  in  the  Report,  of  calculations 
made  from  the  single  datum  of  the  dip  or  the  variation,  and  which  give 
for  results  all  the  other  particulars  with  an  accuracy  extending  not  to 
seconds  merely,  but  to  thirds,  must  be  regarded  as  illusory. 

Mr.  Walker  also  made  a  verbal  communication  on  the  subject  of  Dr* 
Sherwood's  alleged  discoveries.  He  remarked  that  even  admitting  the 
correctness  of  the  Doctor's  hypothesis,  as  stated  in  his  Memorial  to- 
Congress,  still  his  method  would  be  of  no  use  for  nautical  or  geographi- 
cal purposes,  for  the  following  reasons  : — 

1.  The  apparatus  for  determining  the  dip  and  variation  of  the  coni^- 
pass  is  more  costly  than  a  common  sextant  and  mercurial  horizon. 

3.  The  observations  of  the  dip  and  variation  of  the  compass  are  more 
difficult  to  be  made  with  accuracy  than  a  common  lunar  obse^'vation. 

3.  The  reduction  of  these  magnetic  observations,  on  the  Doctor's  hy> 
pothesis,  would  be  more  laborious  than  the  working  of  a  lunar  obserYa- 
tion. 

4.  Mr.  Walker  proceeded  to  show,  in  conformity  with  the  remarks  of 
Dr.  Patterson,  that  Dr.  Sherwood's  assertion  that  he  can  determine  the 
latitude  and  longitude  from  the  dip  alone,  or  from  the  variation  alonct 
was  contrary  to  the  first  principles  of  the  geometry  of  position  ;  since 
a  point,  in  order  to  be  determined  in  space,  must  be  referred  to  three 
given  surfaces.  If  one  of  them  is  the  surface  of  a  spheriod  as  in  geo- 
graphy, then  the  point  must  be  referred  to  two  other  given  surfaces; 
whereas  by  the  dip  alone,  or  the  variation  of  the  compass  alone, 
a  point  can  only  be  referred  to  one  of  these  two  surfaces,  and  the 
resulting  locus  is  a  line  and  not  a  point.  Hence,  if  latitude  and  long- 
itude are  determined  by  magnetic  observations,  it  must  be  by  both 
the  dip  and  variation.  Dr.  Sherwood's  method,  therefore,  could  be  of 
no  use  for  nautical  purposes^  from  the  impossibility  of  observing  the  va- 
riation of  the  compass  at  sea  with  any  tolerable  degree  of  accuracy. 

5.  Dr.  Sherwood's  assertion  that  the  magnetic  method  could  be  used 
in  cloudy  weather  is  inaccurate  ;  since  the  variation  of  the  compass  can- 
not be  ascertained  without  astronomical  observations. 

6.  Restricting  then  the  use  of  magnetic  observations  to  those  made 
on  land  in  fair  weather,  still,  owing  to  local  perturbations,  ;the  probable 
discrepancy  of  the  mean  of  many  observations  at  one  place  from  the 
theoretic  dip  and  variation,  may,  at  a  low  estimatCi  be  assumed  to  be  ten 
minutes  of  space,  and,  as  the  resulting  errors  o{  latUudc  are  of  the  same 
order,  we  shall  have  ten  miles  for  its  probable  error,  which  is  i^icenty 
times  that  of  a  common  sextant  and  mercurial  horizon. 

7.  Owing  to  the  proximity  of  the  north  pole  to  Dr.  Sherwood's  as* 
sumed  magnetic  pole,  the  probable  error  in  the  resulting  iof^7ti(/e  would 
far  exceed  that  of  the  dip  and  variation  themselves, and  would  amount 
10  forty  miles  on  the  average,  and  between  the  tropics^  near  the  line  of 
greatest  variation,  to  several  degrees  f  whereas  it  is  well  known  that  br 
the  lunar  method,  the  probable  error  in  longitude  is  less  than  six  miles, 
and  may  be  reduced  to  four  by  naeans  of  half  a  dozen  observed  eclipses 
of  Jupiter's  first  satellite. 
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Mr4  Walker  coDcludcd  by  remarkhip  that  although,  in  stating  the 
practical  objectioos  to  the  method,  he  had  taken  Dr.  Sherwood's  postu*' 
lates  for  granted,  jtt  he  considered  eterv  one  of  them  as  contrary  to 
fact%  obser? ation  and  experience* 


Proeresfl  of  Ciyil  Xinglneerins* 


Early  Progress  of  Railways. 

The  following  historical  sketch  of  the  progress  of  the  railway  princi- 
ple^  is  extracted  from  the  last  nnmber  of  Fraser^s  Magazins:'^ 

*^  Among  the  proofs  constantly  brought  forward  by  those  who  aHcrt 
that  the  ancients  were  merely  children  in  science,  ise  hate  frequently 
seen  allusion  made  to  railroads*  And  yet  this  tannted  discotrry  of  the 
younger  children  of^Time  seems  to  have  been  known  to  their  elder  bro* 
thers.  At  least  we  find  ^schylus  speaking,  in  the  KtamtMss^  of  a  road 
from  Athens  to  Delphi  |  which,  to  use  his  own  mox^t^t^ktAm^mwrnht 
H^Mrmr,  *  the  road-making  sons  of  Vulcan,'  (the  god  of  blacksmiths)  coh<« 
structed,  ;^lMr«Ai^ifeF«7Hr,0v««v«f^«w»  *  contcrtiug  a  country  previously 
wild  into  a  civilised  one,^  and  thus  producing  the  veryresnlts  to  whieli 
Lord  Brougham  and  his  school  are  constantly  pointing,  us  the  beneficial 
consequences  of  the  rail*road  system.  To  what  extent  this  principle 
Was  carried  in  other  parts  of  Greece,  we  know  not ;  but  in  a  mountain^' 
ous  country,  where  there  was  no  lack  of  ironstone  j  nor  of  the  means  of 
converting  the  ore  into  bars  of  iron*  it  is  probable  that  other  roads  wera 
constructed  of  a  similar  kind.  Yet  so  little  notice  has  been  taken  of 
them,  that,  but  for  the  accidental  preservation  of  the  Sum^dsSy  we 
should  have  been  unable  to  understand  (he  language  of  Herodotus. 
That  historian,  speaking  of  the  sacred  road  from  the  sea-coast  to  Heli* 
opolis  in  Egypt,  says  that  it  was  1515  stadia  long,  and  exceeded  by  IS 
stadia  the  one  which  led  from  the  temple  of  the  twelve  gods  in  tlie 
forum  at  Athens  to  the  temple  of  Jupiter,  on  Mount  Olympus.  But, 
whatever  may  have  been  the  knowledge  of  the  ancients  respecting  the 
principle  of  an  iron  railroad,  it  does  not  appear  that  thej  applied  it  to 
the  increase  of  the  wealth  of  a  nation-*-the  only  thing  valuable  in  the 
eyes  of  a  Baconian  worshipper  of  Mammon.  They  were  content,  it 
seems,  to  devote  their  energies  to  making  an  easier  road  to  the  temples 
of  their  faith  ;  we,  to  the  marts  of  commerce  :  and  unless  London,  Bir- 
mingham, Manchester,  and  Liverpool, be  brought  within  a  ride  of  twenty* 
four  hours,  the  political  economists  tell  us  that  the  work  of  the  Creator 
has  been  only  the  job  of  a  bungler,  and  that  till  we  can  fly  along  a  rail* 
road  with  the  velocity  of  a  pigeon  through  the  air,  we  must  be,  and 
deserve  to  be,  hooted  at  by  other  nations,  as  the  silliest  of  bipeds  with* 
out  feathers. 

*^With  regard  to  the  principle  by  which  heavy  bodies  are  rolled  along 
a  smooth  and  level  road,  it  appears  to  have  been  put  in  practice  at  the 
siege  of  Constantinople,  when  Mahomet  conveyed  eighty  light  galleys 
and  brigantines  from  the  Bosphorus  into  the  shallow  water  of  the  bar" 
hour,  !>y  constructing  a  level  way,  t? hich  was  covered  by  a  broad  platform 
of  strong  and  solid  planks,  rendered  slippery  by  the  application  of  tal- 
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low ;  and  on  which  were  drawn  the  Teasels  moring  on  rollers,  just  as 
masses  of  stone  are  now-a-days  into  the  mason's  yard. 

*'At  the  commencement  of  the  seventeenth  century,  coals  were  con- 
veyed from  the  mouth  of  the  pit  to  the  place  of  consumption  in  carts, 
and  even  in  panniers  on  horseback,  or,  as  we  have  seen  them,  some  twen- 
ty-five years  ago,  in  the  neighbourhood  of  Ashby  de  laZouch,on  the 
back  of  the  more  humble,  though  not  less  Homeric,  ass.  Bat,  as  roads 
were  not  then,  as  they  now  are— thanks  to  the  genius  of  a  Macadam  !— 
as  hard  as  a  diamond  and  as  level  as  a  die,  they  were  soon  cut  up  by 
the  coal  carts,  and  in  wet  weather  were  nearly  impassable.  To  remedy 
this  inconvenience,  (ram  roads  were  first  constructed  near  Newcastle- 
upon-Tyne,  about  1676.  They  were  probably  suggested  by  the  unsac- 
cessful  experiments  made  by  a  Mr.  Beaumont  in  1646 ;  who,  after  trying' 
some  plans  for  the  better  working  of  coal  mines,  and  in  conveying  the 
coals  in  carriages  of  a  novel  construction,  was  ruined,  like  Middleton, 
the  onginator  of  the  New  River;  and  as  Watt  would  have  been,  in  all 
probability,  had  he  not  met  with  a  powerful  backer  in  his  partner,  Bol- 
ton. These  tramroads  consisted  originally  of  wooden  rails  laid  along 
the  ground,  made  previously  as  level  as  possible.  Upon  these  a  raachtoet 
resembling  a  large  box  upon  wooden  rollers,  and  made  to  fit  the  rails, 
superseded  the  cart.  The  advantage  gained  by  this  simple  contrivance 
was  nearly  thirty  per  cent.  The  regular  load  of  a  horse  had  been  \7 
cwt.  previously;  but  he  was  enabled  to  draw  upon  the  tramroad  nearly  34 
cwt.  As  the  knowledge  of  mechanics  became  more  generally  diffused, 
and  the  doctrine  of  political  economy,  that  time  is  money,  more  univer- 
sally felt,  various  improvements  were  introduced  in  the  constrnction  of 
the  wagons  and  rails.  Amongst  these  is  to  be  noticed  the  substitution 
of  iron  wheels  for  the  wooden  rollers  of  the  wagon,  and  the  adoption  of 
cast  iron  rails,  which  were  formed  with  a  flanch^  or  upright  ledge,  to 
prevent  the  wheels  from  running  off  the  track.  The  precise  date  of  this 
change  is  not  known.  Several  persons  have  laid  claim  to  the  invention; 
but  from  the  books  of  the  Colebrook-dale  Iron  Works,  in  Shropshire,  it 
appears  that  some  iron  rails  of  that  form  were  cast  there  for  one  of  the 
partners,  as  an  experiment,  in  1767.  It  was  found,  however,  that  the 
flat  rail,  from  its  low  position,  accumulated  extraneous  matter,  which 
formed  a  serious  obstruction  to  the  wheels.  Hence  the^rinciple  of  the 
edge  rail  was  adopted,  which  was  fixed  a  few  inches  above  the  ground  i 
and  the  flanch,  to  secure  the  wheel  on  the  track,  was  transferred  to  the 
'Wheels  of  the  wagon. 

♦•Owing  to  the  construction  of  the  carriages,  the  horse  (the  only  pow- 
er then  known)  was  unable  to  check  the  velocity  resulting  from  the  grav- 
ity of  a  descending  body.  Hence  it  was  usual  to  deuch  the  horse,  and 
make  him  follow  the  wagon— >a  plan  that  led  at  once  to  the  formation  of 
a  road  upon  a  gradually  descending  plane,  where  the  horse  was  required 
only  upon  the  level  portions  of  the  line,  and  for  drawing  up  the  empty 
wagons  to  the  summit  of  the  ascent.  But  it  was  soon  discovered  that  a 
check  was  requisite  to  impede  the  velocity  of  the  descent.  Accordingly, 
a  break  was  introduced,  acting  by  pressure  upon  the  fore  and  hind 
wheels  simultaneously  ;  and  which,  being  attached  to  a  lever>  was  regu- 
lated by  the  attendant  according  to  the  speed  at  which  he  wished  the 
wagon  to  desoend.  The  action  of  the  break  was,  however,  irregular; 
for  the  rails  were  affected  by  the  changes  of  the  atmosphere,  and  espe- 
cially in  wet  weather,  when  the  wheels  slid  rather  than  revolved,  from  the 
want  of  a  retarding  rough  surface. 
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**The  next  step  was  to  dismiss  the  horse  entirely,  and  to  constrnct  the 
road  with  two  inclines,  so  that  a  descending  train  of  loaded  wagons 
might  draw  up  an  empty  train,  by  means  of  a  rope  passing  over  a  pul- 
ley at  the  top  or  the  inclines,  having  its  separate  ends  attached  to  the 
two  trains.  But*  as  the  power  of  the  loaded  train  was  frequently  too 
great  for  the  weight  it  was  required  to  draw  up,  a  jerk  was  produced  so 
as  to  snap  the  rope,  or  to  cause  the  ascending  train  to  hound  off  the 
rails;  while,  on  other  occasions,  the  power  of  the  descending  loaded 
train  was  insufficient  to  raise  the  requisite  number  of  empty  wagons. 
To  meet  the  first  difficulty,  the  friction  was  increased  by  the  construction 
of  multiplied  wheels  and  pulleys  \  and  to  obviate  the  latter,  a  horse  wae 
employed  to  assist  the  power  of  the  descending  train. 

^Uere,  then,  from  the  operation  of  conflicting  disadvantages,  the  rait 
road  would  have  been  at  a  stand-still,  but  for  the  discovery  of  the  steam 
engine— that  monster  of  human  creation,  which  has  more  than  realised 
the  story  of  the  hundred  armed  Briareus  ;  and  of  which  it  has  been  said, 
there  is  nothing  too  great  for  it,  nothing  too  small.  Like  the  proboscis 
of  the  elephant,  it  can  tear  up  an  oak,  dt  pick  up  a  pin  ;  can  forge  the 
heaviest  anchor,  and  punch  the  eye  of  the  finest  needle ;  can  twist  the 
largest  cable,  or  draw  out  a  thread  as  delicate  as  the  gossamer ;  can 
bore  a  cannon  of  the  largest  calibre,  or  form  the  shank  of  the  smallest 
button;  can  drag  a  first-rate  man-of  war  against  wind  and  wave, or  flat* 
ten  a  mass  of  copper  till  it  is  as  thin  as  ^old-leaf. 

"^About  1760,  and  coeval  with  the  introduction  of  iron  rails  (first 
adopted,  it  seems,  by  Mr.  Carr,  at  the  Sheffield  Colliery),  James  Watt 
entertained  the  idea  of  employing  steam  as  a  moving  power.  But  the 
design  was  speedily  abandoned;  nor  was  it  until  1802  that  the  attention 
of  engineers  was  again  directed  to  locomotive  engines*  upon  rail  roads; 
when  a  patent  was  taken  out,  and  the  principle  tested  successfully  at 
Mcrthyr  Tydvil,  in  South  Wales.  But  here  again  an  obstacle  present- 
ed itself,  which  has  been  only  partially  overcome,  in  the  tendency  which 
iron  wheels  have,  when  passing  over  a  smooth  surface,  to  turn  round 
without  progressing,  and  especially  upon  an  ascent.  To  meet  this  dif- 
ficulty, Mr.  Blenkinsop  invented  a  rack,  continued  along  the  whole  dis- 
tance of  the  rail,  in  which  toothed  wheels  worked,  and  thus  produced  a 
progressive  motion.  Messrs.  Chapman,  however,  adopted  a  chain, 
which  was  stretched  along  the  centre  of  the  railway;  and  being  grasped 
by  a  grooved  wheel  and  roller,  at  each  stroke  of  the  engine  it  was  im- 
pelled forwards.  Mr.  Brunton  invented  two  movable  iron  legs,  each 
jointed,  and  terminating  in  a  claw.  These  were  placed  behind  the  en- 
gine ;  and  being  acted  upon  by  the  piston,  fixed  themselves  alternately 
in  the  ground,  and  drove  the  engine  forward  at  each  stroke.  But  as  all 
such  expedients  only  increased  the  friction,  and  diminished  the  power  of 
the  engine,  they  were  eventually  laid  aside;  especially  after  M.  Blacket 
had  proved,  in  1815,  that  the  wheels  would  progress  on  a  railway,  either 
level  or  with  a  slight  rise, if  the  weight  to  be  drawn  was  in  a  certain 
ratio  to  the  moving  power."  MiniBf  Joarpai. 

*  Towards  the  end  of  the  last  century,  one  Oliver  Evans,  of  Pennsylvania,  is  said 
to  have  invented  a  steam  engine,  with  which  he  firat  ground  his  flour,  and,  after  placing 
it  on  a  carria^^e,  drove  it  to  market ;  but,  as  he  had  a  river  to  cross,  he  substituted  pad* 
die  wheels  for  those  of  the  caniage,  which  was  made  like  a  boat,  and,  after  crossing, 
be  unshipped  the  paddles  and  resumed  the  wheels.  This  account,  which  is  to  be  found 
in  the  **Foreign  Quarterly  ileview,"  is,  we  unspect,  a  his'.ory  rather  of  what  Evans  said 
he  would  do,  than  of  what  he  actually  accomplished. 
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J9phaltk  Mine  in  Pyrimoni- 

The  following  it  an  account  of  a  very  curious  phenomenon, «  hich  has 
given  rise  to  a  production  of  the  highest  importance  to  the  arts;  I  mean, 
the  mine  of  asphaltc  of  Pyrimont,  situated  at  the  foot  of  the  eastern 
side  of  Mount  Jura,  on  the  right  bank  of  the  river  Rhone,  and  one 
league  north  of  Scyssel.  In  that  locality^  the  surface  of  the  ground  is 
covered  by  molasse  (siliceous  gravel  and  bitumen),  *whlch  extends  from 
the  banks  of  the  river  to  the  foot  of  the.  mountains,  covering  the  last 
strata  of  the  superior  calcareous  oolite^  of  which  these  mountains  are 
composed.  The  molasse  is  intercepted  by  deep  ravines,  in  which  may 
sometimes  be  seen  the  "  calcaite  inferieur,**  which  is  frequently  creta- 
ceous^  and  belongs  to  the  preceding  oolitic  formation. 

At  Pyrimont,  a  mass  of  calcareous  asphalte,  situated  between  two 
ravines,  rises  from  the  middle  of  the  molasse  on  a  surface  of  800  metres 
long  by  300  metres  broad.  This  calcareous  matter,  the  exterior  surface 
of  which  is  whitish,  is  internally  of  a  deep  brown  colour,  due  to  a  cer- 
tain quantity  of  asphalte  with  which  it  is  saturated.  The  asphalte  is, 
for  the  most  part,  equally  diffused  throughout  the  rock,  yet  some  parts 
may  be  seen  more  or  less  saturated^  and  others  in  which  the  calcareous 
matter  is  quite  pure ;  the  disposition  of  the  latter,  would  lead  to  the 
conclusion  that  the  asphalte  is  ramified  in  veins  in  the  calcareous  mass 
buried  under  the  molasse.  The  calcareous  asphalte  is  not  stratified;  fis* 
sures  are  seen,  which  intersect  each  other  in  all  directions*  and  divide  it 
into  irregular  blocks. 

In  the  surrounding  molasse,  the  bitumen  has  penetrated  in  large  veins; 
and  in  the  excavation  of  this  material,  galleries  have  been  formed,  which 
follow  their  various  sinuosities.  The  molasse  is  also  impregnated  with 
bitumen,  absolutely  in  the  same  way  as  the  calcareous  substance,  and  as 
it  is  more  porous,  the  quantity  of  bitumen  is  greater. 

The  rock  which  covers  the  calcareous  asphalte,  prevents  the  tracing 
of  it  to  its  junction  with  that  which  constitutes  or  composes  the  moun- 
tain, at  the  foot  of  which  it  is  situated,  and  conceals  the  extent  to  which 
the  calcareous  mass  is  impregnated  with  bitumen.  But  in  the  same 
mountain,  above  Dorche  and  near  Sauthonod,  in  the  Val-Romey,  is  td 
be  found  calcareous  schistose,  also  impregnated  with  bitumen,  inserted 
between  the  layers  of  the  corallien  group.  According  to  M.  Millet, 
the  bituminous  schist  contains  impressions  of  vegetable  remains,  which 
are  found  also  in  the  calcareous  schistose  that  are  not  bituminous,  of 
the  same  group.  This  fact  proves  that  the  bituminous  matter,  what- 
ever may  be  its  origin,  has  spread  itself  from  the  interior  of  the  Val- 
Romey,  to  the  banks  of  the  river  Rhone,  passing  through  the  rocks 
which  it  met  in  its  passage  at  different  epochs,  and  in  different  ways. 

Our  colleague,  M.  Millet,  of  Aubanton,  who  made  the  analysis  of  those 
bituminous  rocks,  of  which  we  have  just  been  speaking,  has  arrived  at 
the  following  results : 

1st. — The  calcareous  asphalte  of  Pyrimont,  contains  from  9  to  10  per 
cent,  of  bitumen,  the  remainder  is  carbonate  of  lime,  nearly  pufe. 

2d« — The  bituminous  molasse  contains  as  much  as  15  or  18  percent 
of  bitumen,  the  remainder  is  micaceous  sand,  exactly  resembling  that 
which  composes  the  molasse. 

3d.  The  bitumen  extracted  from  the  two  rocks,  is  identically  the 
«ame.    Tried  with  sulphuric  ether,  it  gives  a  yellowish  substance,  which 
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liurnt  with  flame  and  tmoke  ;  it  is  soluble  in  essential  oils,  and  insolu- 
ble  in  acids.  By  disiillation,  the  oil  of  petroleum  is  obtained  in  very 
small  quantities;  acetic  acid  is  formed  in  the  operation  ;  the  residue  is 
brittle,  and  fusible  at  a  high  temperature.  The  part  which  the  ether 
does  not  act  upon  appears  to  be  carbon  $  this,  when  heated  in  the  air, 
burns  with  little  or  no  remainder. 
From  these  results,  M.  Millet  concludes  that  bitumen  is  a  compound *- 

1st.  Of  resinous  petroliferous  matter, 60  to  70 

3d.  Of  carbon 30  to  35 

Which  would  gi?e  the  proportion  of  one  to  two  between  the  resinous 
matter  and  carbon,  a  proportion  which  our  colleague  has  found  to  be 
the  same  in  all  the  analyses  he  has  made.  A  great  number  of  observa- 
tions induces  him  to  believe,  that  it  is  from  the  carbon  that  the  black 
colour  of  the  bitumen  and  its  property  of  hardening  in  the  air  arises, 
which  renders  it  so  useful  in  the  arts. 

The  bituminous  matter  being  found  both  in  the  calcareous  rock,  and 
the  molasse  with  which  it  is  covered,  it  is  evident  that  the  action  of  the 
cause  which  has  introduced  it  into  these  two  rocks,  succeeded  the  de- 
posit of  the  latter;  the  way  it  is  distributed  in  large  masses,  casting 
ramifications  in  various  directions,  and  the  superior  parts  generally  con- 
taining less  bitumen  than  the  rest  of  the  mass,  shows  that  the  bitumen 
has  been  sublimated  or  refined  from  the  depth  of  the  globe,  through  a 
fissure  corresponding  with^  the  direction  in  which  it  is  now  observed  ; 
and  that  it  condensed  itself  in  the  superior  rocks,  the  heat  having  dilat«i 
ed  or  expanded  the  pores,  which,  by  contracting  themselves  in  cooling, 
might  have  rendered  the  combination  as.  close  as  now  seen.  The  nature 
of  bituminous  rocks  (molasse,  calcaire^r^tac^,  et  schiste-calcaire)  adapt 
themselves  to  this  kind  of  action.  The  molasse  and  the  calcareous  rock 
are  so  porous,  that  they  readily  imbibe  water;  the  calcareous  schist  also 
adheres  to  the  tongue.  It  is  therefore  probable,  that  these  rocks  have 
easily  been  penetrated  by  the  bituminous  vapours,  which  most  likely 
spread  thenMelves  over  all  the  three  at  the  same  time. 

The  epoch  of  the  introduction  of  the  bitumen  into  the  preceding  rocks 
being  necessarily  of  a  subsequent  date  to  the  deposit  of  the  molasse, 
one  may  presume  that  it  corresponds  to  that  of  the  basaltic  eruptions, 
which,  it  is  clearly  proved,  by  several  facts,  have  often  been  accompanied 
with  bituminous  substances :  it  is  at  the  same  epoch  that  the  ^Ips  and 
Mount  Jura  must  have  experienced  the  last  commotion  which  has 
changed  thei^  form,  by  breaking  the  rocks,  whose  fragments,  at  this 
day,  compose  those  enormous  masses,  which  are  covered>over  only  by 
the  deposits  of  the  present  era.  It  may  be  objected,  that  no  basaltic 
rock  is  to  be  seen  in  the  whole  range  of  the  mountains  of  Jura.  To 
that  I  reply,  that  some  are  to  be  found  in  its  neighbourhood,  in  Bur- 
gogne  and  in  the  Vosges ;  besides,  it  must  be  observed,  that  in  order  to 
cause  changes  on  the  surface  of  the  ground,  either  by  fractures,  or  by 
the  disengagement  of  vapours,  it  is  not  necessary  that  the  plutonic  rocks 
should  appear  outwardly.  It  may  happen,  that  in  the  bottom  of  the 
valleys  of  Jura,  the  basaltes  are  at  a  small  depth. 

The  phenomenon  of  rocks  impregnated  with  asphalte,  is  not  confined 
in  Mount  Jura  to  those  localities  we  have  just  quoted  ;  many  are  also  to 
be  found  in  several  other  places  on  the  eastern  side,  and  particularly  in 
the  Val-Travers,  near  Neurchatel,but  they  are  not  so  well  developed  as 
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in  the  neighborhood  of  Seytself  nor  have  thtj  acquired  the  same  smfort- 
ance  in  the  arts. 

I  have  seen  in  the  possession  of  M.  Brongniart,  specimeiM  of  the  cal- 
careous asphalte  of  Val-Travers  ;  it  resembles  very  much  that  of  Fjn- 
monc,and  a  fragment,  of  which  a  very  small  portion  is  impregnated,ha» 
shown  me  again,  that  it  was  the  porous  calcaire  of  the  corallien  groiipw 

The  calcareous  asphalte  of  Pyrioiont  is  seen  on  the  surface  of  the 
ground,  in  a  space  circumscribed  by  the  molasse,  of  800  metres  in  length 
and  300  metres  in  breadth.  The  thickness  of  the  mass  has  not  yet 
been  ascertained,  but  it  appears  to  be  considerable.  The  mass  is  openly 
worked,  large  blocks  are  extracted^  w4iich  are  afterwarda  broken  to 
pieces. 

The  bituminous  roolaase  is  worked  by  galaries  following  the  aiavosi- 
ties  of  the  veins  :  when  carried  to  the  (usine)  depdt,  it  ia  broken  into 
pieces  of  the  size  of  an  egg,  which  ia  refined  with  trailing  water,  to  ex- 
tract  the  bitumen  from  it. 

The  calcareous  asphalte  is  rednced  to  powder,  that  it  naf  be  more 
easily  mixed  with  the  bitumen. 

In  the  preparation  of  the  mastic,  ninety-three  parts  of  calcareous 
asphalte  is  mixed  with  seven  parts  of  bitumen,  extracted  from  the  mo- 
lasse  ;  the  whole  is  exposed  in  furnaces  or  cauldrons,  for  a  long  time,  to 
the  action  of  fire ;  when  quite  fluid,  it  is  poured  into  moulds  of  any 
shape  that  may  be  required,  to  render  it  portable.  Many  attempts 
have  been  made  to  imitate  the  mastic  of  Seyssel  $  and  as  a  substitute 
for  the  calcareous  asphalte,  they  have  employed  other  aubstances,  which 
absorbing  from  40  to  50  per  cent,  of  bitumen,  gives  a  composition  which 
the  heat  of  the  sun  melts,  and  which,  when  exposed  to  cold,  cracka. 
And  in  some  cases,  they  have  employed  substances,  which  having  no 
afiinity  whatever  for  bitumen  separated  by  time. 

The  genuine  mastic,  which  is  melted  on  the  spot  where  it  is  used,  in 
a  few  instants  after  it  is  poured  into  the  mould,  becomes  so  vtry  hard, 
that  at  a  temperature  of  more  than  30°  Reaumur,  a  100  Fahrenheit,  it 
will  receive  no  impression,  yet  it  retains  a  certain  degree  of  elasticity, 
whereby  it  adapts  itself  (or  stretches)  without  breaking,  to  all  the  mo- 
tions which  the  masonry,  or  roof,  &c.,  where  it  is  applied, undergoes. 

The  mastic  of  asphalte  ia  employed  for  covering  terraces,  roofs  of 
buildings,  footpaths  of  bridges  and  streets,  arches,  cellars,  and  interior 
areas,  &c.;  also  in  the  construction  of  aqueducts,  basins,  and  all  kinds  of 
hydraulic  works.  It  has  been  used  to  cement  stones,  bricks,  and  even 
metals. 

Many  works  have  been  executed  in  Paris  and  its  envir«ms,  with  the 
mastic  of  Seyssel;  for  instance,  the  footpath  on  the  Pont  Royal, and  that 
of  the  Louvre ;  trials  which  have  so  well  succeeded,  that  the  authorities 
of  the  city  have  decided  to  adopt  the  same  materisls  for  the  footpaths 
of  the  streets,  also  of  the  Place  de  la  Concorde  (formerly  called  Place 
Louis  XV.)  which  is  about  to  be  laid  out  on  an  extensive  and  grand  scale. 

The  magazine  of  provision  at  Bercy,has  been  covered  for  upwards  of 
a  year  with  this  maatic,and  succeeds  perfectly. 

In  the  years  1833,  33,  34,  this  mastic  wa8>  with  equal  success,  employ- 
ed in  the  construction  of  the  military  works  at  Vincennes. 

It  has  also  been  succeasfully  employed  in  the  military  constructions  at 
Douai,  Besancon,  Bourbonne-les-Bains,  Grenoble,  and  Lyons.     In  the 
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Knt  tlifi  All  the  covering  of  roofi  and  the  interior  areas  of  the  new  forts 
iiave  been  constructed  with  it. 

Moi*e  than  forty  years  ago,  at  Fort  TEclose,  a  smalt  building  was  cov*? 
^med  with  this  mastic,  which  has  eter  since  continued  in  a  perfect  state 
of  repair. 

The  asphaUic  mastic,  the  nature  of  which  now  begins  to  be  generally 
vnderstood,  will  render  peculiar  advantages  in  architectural  construc- 
tions. 

The  working  of  the  asphaltic  rocks  of  Pyrtmont,  is  traced  back  as 
far  as  1790,  but  whether  the  product  has  been  little  known,  or  whether 
from  ignorance  of  its  application,  the  mine  remained  in  a  state  of  stag- 
nation till  the  year  1818,  from  which  time  to  1820,  the  annual  sale  rose 
to  )00,000  kilograms.  The  improper  application  of  the  mastic,  toge* 
tber  with  the  want  of  sufficient  capital  on  the  part  of  the  company  who 
were  working  the  mine,  retarded  their  operations ;  but  for  the  last  six 
years,  the  owner,  the  Count  de  Sassanay,  who  resides  on  the  spot  part  of 
the  year,  having  devoted  his  attention  to  the  subject,  the  working  of  the 
mines  has  increased  to  a  great  extent.  In  the  year  1835,  the  sale  of 
the  mastic  eiceeded  a  million  of  kilograms,  and  bids  fair  for  a  continued 
increase. 

Count  de  Sassanay  has  constructed  at  Pyrimont  a  very  elegant  place 
for  the  preparation  of  the  asphaltic  mastic,  and  devotes  the  whole  of 
his  attention  to  the  perfection  of  the  process  employed  in  its  manufac- 
ture. The  importance  which  the  use  of  this  material  of  Seyssel  will 
give  to  the  constructions  at  Paris,  must  justify  in  the  eyes  of  the  society, 
the  details  into  which  I  have  entered,  with  regard  to  that  substance. 


On  Iron  bat  tuiiedfor  Railways;  bt  David  Mushbt. 

The  following  conclusions  at  which  I  have  arrived  on  the  important 
nubject  of  the  nature  and  habitudes  of  malleable  iron,  particularly  that 
adapted  to  railway  purposes,  are  the  result  of  many  experimenu,  and 
of  forty  years  unremitted  application  to  iron  making. 

1st.  I  consider  that  a  crystalline  arrangement  of  the  fracture  of  bar 
iron  is  incompatible  with  great  strength  and  fibre,  and  that  it  is  essen- 
tial to  railway  iron  that  it  should  be  hard  and  fibrous. 

2nd.  The  more  frequently  iron  is  heated  or  melted  in  the  course  of 
its  progress  towards  its  completion  as  bar  iron,  the  greater  is  its  ten- 
dency to  crystallize  and  become  brittle  when  cold.  This  is  in  some 
measure  prevented  by  repeated  rollings;  but  fibre  acquired  in  this  way 
is  to  a  certain  extent  artificial,  for  where  native  fibre  is  absent,  heating 
and  cooling  will  restore  the  crysulHne  arrangement  and  weaken  the  te^ 
nacity  of  the  iron  when  cold. 

3rd.  Excessive  decarbonization,  commonly  called  refining,  which  tends 
to  deprive  the  iron  of  its  last  portion  of  carbon,  produces  a  quality  of 
malleable  iron,  soft,  and  easily  abraded  by  rubbing  or  friction,  and 
therefore,  in  point  of  durabilitj,  not  well  calculated  for  rail  iron. 

4th.  Conversely,  iron  manufactured  so  as  to  retain  the  lasi^  and  con- 
sequently, the  most  intimately  united  portions  of  carbon,  or  to  have 
this  substance  communicated  to  it  in  minute  portions  in  workings  is 
upon  twot  accounts  better  calcujat.ed  (or  riu)<anaking  (provided  the  fibre 
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is  not  injured)  because  it  will  wear  less  by  rubbiogt  <^d  be  subject  to 
less  waste  by  oxydation. 

5th.  Bar  or  malleable  iron  has  a  tendency  to  crystallize  in  the  cool- 
ing^9  in  proportion  to  the  size  of  the  manufactured  mass>  a  circumstance 
deservinfc  the  greatest  consideration  on  the  part  of  the  engineer  in  de- 
termining the  form  or  shape  of  his  rails. 

6th.  Continued  vibration,  such  as  is  produced  by  the  motion  of  an 
engine  or  wagon  traveling  on  a  railway,  causes  iron  to  crystallizep  and 
to  a  certMU  degree  become  brittle.  Hence  the  importance  of  making 
rails  from  iron  full  of  fibre,  so  as  to  postpone  the  time  of  crystallization 
to  as  remote  a  period  as  possible. 

7tb.  Unless  impaired  or  destroyed,  by  the  repeated  heatings  and 
fusions  to  which  iron  is  subjected  in  the  progress  of  its  manufactttre, 
the  quantity  and  strength  of  fibre  developed,  will  mainly  depend  upon 
the  proportion  of  carbonaceous  matter,  originally  contained  in  the  pig- 
iron  from  jvhich  it  is  manufactured. 

8th.  It  is  essential  in  rail  making,  to  have  a  quality  of  iron,  which, 
without  dropping  or  opening  at  the  rolls,  will  stand  a  degree  of  heac 
capable  of  compactly  and  adhesively  welding  the  piles  together  so  as 
to  prevent  exfoliation  or  separation  of  the  parts  when  subjected  to  rail* 
road  traffic. 

Considering  the  foregoing  conclusions  to  be  well  founded,  it  lias  of- 
ten been  to  roe  a  matter  of  surprise,  that  the  two  most  important  quali- 
ties of  iron  for  rails,  namely,  fibre  and  hardness,  have  seldom  or  never 
formed  a  condition  in  any  railway  contracts  for  rails.  Certain  manipu- 
lations or  stages  of  operations,  which  may  be  necessary  in  making  iron 
for  smiths,  or  indeed  for  general  purposes,  are  usually  stipulated  for 
without  its  being  taken  into  the  account,  that  the  properties  required 
in  railway  iron  may  be  quite  the  reverse.  The  consequence  of  this  over- 
sight, has  been  to  withdraw  the  attention  of  the  manufacturer  from  these 
important  desiderata,  and  induce  him  to  follow  the  letter  of  the  engi- 
neer's specification  as  to  process,  leaving  the  properties  of  fibre  and  hard- 
ness to  the  chapter  of  accidents. 

The  present  process  of  bar  iron  making,  is  in  some  measure  incom- 
patible with  the  production  of  the  above  mentioned  requisites  for  rail- 
way iron,  and  this  may  serve  to  account  for  the  difficulty  of  obtaining  fi- 
brous masses,  such  as  rails  of  60  to  75  lbs.  per  yard,  as  well  as  for  the 
want  of  hardness  in  the  body  of  the  rail  itself.  The  whole  process  is 
one  of  severe  decarbonization.  The  pig  iron  for  the  refinery  is  in  most 
situations  chosen  with  as  small  a  portion  of  carbon  as  will  enable  it  to 
melt.  In  this  furnace,  in  order  to  separate  about  4  per  cent,  of  carbon, 
manganese,  silica,  &c.,  from  12  to  15  per  cent,  of  the  whole  quantity  of 
iron  is  lost,  by  being  converted  into  a  slag  or  scoria  of  a  most  deleteri- 
ous quality.  After  the  pig  iron  has,  by  melting,  passed  under  the  blast, 
and  penetrated  the  body  of  cinder,  it  is  then  literally  set  on  fire  by  the 
action  of  the  blast  pipes  on  its  surface,  and  the  decarbonization  is  car- 
ried on,  not  by  fermentation  as  in  puddling,  but  by  a  true  combustion 
of  a  part  of  the  iron,  and  by  a  change  of  surface  produced  by  an  alter- 
ation in  the  specific  gravity  of  the  particles  of  the  iron.  Should  the 
quantity  of  refinement  have  been  limited,  the  new  arrangement  resulting 
from  the  fusion  of  the  iron,  in  so  high  a  temperature,  will  be  found  un- 
favourable to  fibre  in  the  ultimate  result.  So,  that  to  produce  any  cer- 
tainty in  this  respect,  it  becomes  necessary  to  prolong  the  refinemeat 
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vnlif  a  new  and  sittWy  arrangement  takea  place,  and  thia  arrangement 
of  the  iron  in  running  from  the  furnace,  ia  indicated  by  the  extreme  levi> 
ty,  intense  combustion,  greater  waste,  and  a  porous,  or  honey-comb,  frac* 
ture  of  the  metal  when  cold. 

This  commixture  of  crude  iron  and  steel,  ia  again  melted  by  flame  in 
the  puddling  furnace,  where  it  undergoes,  by  the  addition  of  cinder,  a 
process  of  fermentation,  which  carries  oft'  the  last  portion  of  carbona* 
ceous  matter,  and  leaves  the  iron  comparatively  soft  when  cold. 

Th«  reverse  of  this  takes  place  in  the  manufacture  of  charcoal  iron. 
In  this  operation,  the  pig  iron,  during  the  single  process  which  converts 
it  into  malleable  iron,  is  always  in  contact  with  fuel.  This  prevents  that 
total  decarbonization  which  takes  place  with  puddled  iron  that  has 
passed  through  the  refinery.  Hence  the  superior  hardness  and  tenden- 
cy towards  steel  in  Swedish  and  Russian  iron. 

To  the  subject  of  fibre,  my  attention  has  for  some  years  been  directed. 
At  various  times  I  have  made  numerous  experiments,  and  it  h^s  been 
gratifying  to  fiad,  that  the  same  means  employed  to  obtain  fibre,  to  a 
certainty  produced  a  superior  degree  of  hardness  and  durability,  and 
altogether  avoided  the  process  and  waste  of  the  refinery.  In  the  meth- 
od I  have  adopted  (and  for  which  I  have  lately  taken  out  a  patent)  the 
charge  of  pig  iron  is  at  once  introduced  into  the  puddling  furnace, 
where  it  is  subjected  to  an  imperfect,  though  uniform,  fusion,  the  tem- 
perature being  no  more  than  is  barely  necessary  to  melt  it.  In  this 
state  a  portion  of  finely  ground  rich  iron  ore,  as  a  substitute  for  cinder, 
is  from  time  to  time  thrown  upon  the  iron  and  worked  into  it  by  the 
puddler.  In  a  short  time  considerable  fermentation  takes  place,  and 
gas  is  evolved.  In  twelve  or  fifteen  minutes  pig  iron  of  the  most  crude 
and  fusible  description,  is  converted  into  malleable  iron,  which  appears 
in  a  flakey  and  divided  state.  The  heat  lieing  increased,  the  iron  coa- 
leses  and  is  formed  by  the  puddler  into  what  are  called  balls  of  puddled 
iron.  These  are,  in  the  usual  way,  taken  to  the  hammer  or  rolls,  and 
elongated  into  bars  called  No.  1,  or  puddled  bars.  These  again  are 
cut  into  certain  lengths,  piled  upon  each  other  and  re-heated,  and  for 
the  purpose  of  railway  iron  rolled  into  broad  bars  or  slabs,  known  by 
the  name  of  No.  3  iron.  These  in  their  turn,  are  either  piled  alone  a 
second  time,  or  mixed  with  narrower  iron,  re- heated  and  rolled  into 
rails  in  that  state,  which  is  called  No.  3  or  best  iron. 

The  quantity  of  iron  ore  required  to  decarbonate  the  pig  iron,  de- 
pends upon  the  fusibility  of  the  latter,  and  varies  from  one-tenth  to  one- 
twentieth  the  weight  of  pig  iron;  and  the  fusibility  principally  depends 
on  the  quantity  of  carbonaceous  matter  contained  in  the  iron,  which  ia 
as  various  as  the  numerous  shades  between  white  iron  and  dark  grey 
foundry  iron. 

By  following  this  process  a  considerable  saving  of  pig  iron  is  effected 
at  a  very  trifling  inci*ease  of  expense  for  ore,  and  additional  labour  beyond 
the  expense  of  the  usual  mode  of  working.  This  is  one  great  advan- 
tage of  the  process,  but  the  most  important  consists  in  being  able  at  all 
times  to  develop,  in  the  first  stage  of  the  manufacture,  a  certain  quan- 
tity of  strong  fibre,  which  is  increased  during  the  ulterior  operations, 
and  conjoined  with  great  hardness. 

Iron  ore  when  used  in  the  puddling  furnace,  whether  with  pig  iron  or 
with  refined  metal,  decarbonates  the  iron  by  means  of  oxygen  which  it 
presents  to  the  carbon  united  with  the  iron,  and  at  the  same  time  it  calls 
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into  existence  an  untisQal  dispUy  of  fibre.  THit  renitrk  applies  as  well 
io  refined  metal  as  to  pig  iron,  and  no  degree  of  fusibility  on  the  part 
of  the  pig  iron  retards  the  full  and  beneficial  efiect  of  the  iroM  ore^ 
provided  it  be  applied  in  proper  quantity. 

I  consider  pig'  iron,  and  not  refined  metal,  as  the  true  source  of 
strength,  hardness,  and  fibre  in  bar  iron,  particularly  when  cold,  and  as 
these  qualities  can  at  ail  times  be  obtained  by  a  judicious  selection  of 
pig  iron,  and  the  use  of  iron  ore,  we  may  consider  ourselves  in  posses- 
sion of  a  method  by  which  these  three  great  requisites  to  the  produc- 
tion of  railway  iron  are  secured.  I  hare  only  further  to  remark,  that 
it  is  probable  the  piling  and  rolling  in  the  first  instance  may  be  done 
away  with  in  the  making  of  railway  iron,  by  hammering  the  puddled 
balls  into  targe  and  solid  blooms,  to  be  afterwards  rolled  into  rails.  By 
following  this  line  of  operation,  the  great  evil  of  lamination,  as  it  is  call- 
ed, or  a  separation  of  the  piles,  hitherto  so  injurious  to  durability^  would 

be  go t  rid  «f.  Lond.  Mech.  Mag. 


On  Captain  HuddartU  Improvements  in  Rope  Machinery.     By  W.  Cottoit, 

The  attention  of  the  late  Captain  Haddart  was  directed  to  the  subject  of 
rope-making,  from  observing  every  morning  during  a  voyage,  that  some  of 
the  external  yams  of  a  ship's  cable  were  broken. 

This  was  evidently  to  be  attributed  to  tbe  additional  strain  which  the  outer 
yarns  experienced  in  the  process  of  twisting,  the  yarns  being  all  originally 
«f  the  same  length.  It  was  proposed  to  obviate  this  defect  by  giving  to  all* 
the  yarns  an  increased  length  in  proportion  to  the  distance  of  the  yam  from^ 
the  centre  of  the  strand,  and  to  the  angle  at  which  It  was  laid.  The  success 
which  attended  these  efforts  induced  Captain  Hoddart  to  construct  the  large 
laying  machine,  which  was  found  to  answer  completely,  and  to  give  each 
strand  its  proper  length  and  proper  degree  of  twist,  and  to  preserve  through- 
out tbe  longest  rope  tbe  same  press  and  the  same  angle. 

The  paper  contains  some  historical  notices  respecting  tbe  establishment 
of  the  extensive  works  of  Huddart  and  Co.,  at  Limehouse,  and  the  various 
stages  of  improvement.  Several  pieces  of  strand,  to  illustrate  tbe  foregoing 
principles,  were  presented,  as  also  a  piece  of  the  twenty-two-inch  cable 
made  for  tbe  East  India  Company's  ship  Waterloo  ;  a  strand  of  the  long 
rope  made  for  the  London  and  Birmingham  Railway  i  and  some  cards  con- 
taining the  comparative  strength  of  the  warm  and  cold,  registered  and  com- 
mon, cordage. 

The  distinguished  individual  of  whose  Improvements  in  rope  machinery 
a  brief  account  has  been  here  given,  was  born  at  Allenby,  in  Cumberlaod, 
in  1741,  and  died  in  1816,  aHer  a  life  devoted  to  the  pursuit  of  those  scien- 
tific researches  for  which  bis  rare  talents  so  eminently  qualified  him. 

In  the  strands,  as  constructed  on  this  principle,  the  strain  on  all  the  yams 
will  be  the  same  so  long  as  the  original  degree  of  twist  is  preserved ;  but 
if  the  strand  becomes  untwisted,  there  is  an  extra  strain  on  the  internal 
yarns;  if  more  tightly  twisted,  on  the  external  yarns ;  several  strands,  how- 
ever,, being  worked  together  in  a  cable^the  twi^tilog  or  untwisting  of  each 
particular  one  is  prevented..  gp,„,.  cwi  En^uie^f. 
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Olitibr,  engineer  ofJload$  and  Bridges^ 

Translated  for  the  Journal  of  Franklin  Inatitute,  by  J.  Griscov. 

1.  Foundationa  on  Sand,  At  the  school  dea  Fonts  et  ChauaaeeSf  m 
1830,  it  had  been  pointed  out  to  us,  that  foundations  on  sand  might  be 
laid,  wherever  the  earth  vas  compressible,  and  in  no  danger  of  being 
carried  away  by  floods.  The  canal  of  Saint  Martin  was  given  as  an 
example.  I  have  several  times  applied  the  system  thus  indicated  and 
always  with  success.  The  following  are  examples:  M.  Dupuis,  one 
of  the  conductors  in  my  district,  an  architect  of  the  town  of  Pont- A u-^ 
derner,  was  employed  to  erect  a  building  for  the  mayoralty.  Its  sit- 
uation required  that  the  edifice  should  be  founded  on  the  natural 
soil.  This  was  well,  for  there  is,  in  the  valley  of  the  Rille,  a  little 
below  the  soil,  a  bed  of  solid  stones,  mixed  with  sand,  of  about  31^ 
inches  thick.  M.  Dupuis,  feared  that  the  ground  under  the  bed 
of  gravel  was  not  good,  and  he  had  it  sounded.  It  proved  to  be 
compressible,  and  when  the  gravel  was  removed,  it  became  impossi- 
ble to  lay  a  good  foundation  on  the  earth  which  it  covered.  The  archi- 
tect deemed  it  needful,  in  consequence,  to  resort  to  piles,  and  these,  it 
was  ascertaiped,  must  be  very  long  to  reach  solid  ground.  I  went  t<y 
see  the  work  as  they  were  beginning  to  drive  the  piles:  it  was  a  very 
expensive  undertaking,  which  1  proposed  they  should  avoid,  by  substi- 
tuting a  bed  of  water  sand,  well  watered  with  cream  of  lime.  M.  Du- 
puis, being  responsible  for^  the  work,  could  not  decide  upon  taking  this, 
advice,  and  continued  the  piles  sufficiently  for  the  whole  front  wall;  but 
he  adopted  for  the  other  walls  the  plan  I  had  recommended.  These 
were  all,  of  course,  united,  though  resting  on  different  foundations,  but 
they  have  all  remained  firm  without  any  movement,  or  at  least  it  has 
been  uniform. 

This  furnishes  a  new  proof  of  the  safety  of  foundations  on  sand^  1st, 
since  all  the  erections  in  the  valley  of  the  Rille,  founded  on  the  bed  of 
gravel  before  mentioned,  stand  very  well,  though  the  ground  under- 
neath is  compressible;  2nd,  since  the  walls  placed  on  sand^  resting  on 
soft  ground,  have  not  sunk  more  than  those  built  on  piles,  driven  with 
the  greatest  care  to  a  solid  foundation. 

Another  fact.  M.  Fauquet  Lemaitre,  is  a  proprietor,  at  Bolbec  of 
several  cotton  factories.  One  of  them  being  burnt  down,  he  extended 
the  other,  which  made  it  necessary  to  connect  the  new  with  the  old 
walls:  these  walls,  situated  at  the  foot  of  a  hill,  were  partly  on  a  mass 
of  chalk  and  partly  on  a  bottom  of  green  sand,  in  spaces  where  no  chalk 
existed.  This  sand  was  moistened  by  infiltrations  of  water,  which  could 
not  however  wash  it  away.  When  a  weight  was  placed  on  this  sand  and 
left  at  rest,  the  mass  remained  firm;  but  if  a  little  motion  were  given  it,, 
it  became  pasty  and  almost  liquid.  The  builder  thought  he  must  have; 
recourse  to  piles,  and  several  foundations  were  prepared  for  their  being, 
driven,  when  M.  Fauquet  spoke  to  me  aboat  his  buildings,  and  of  the 
position  in  which  he  found  himself.  At  this  time,  the  experiment  be- 
fore cited  bad  been  made,  and  I  advised  him  to  lay  his  foundations  on 
•and.  I  requested  him  ta converse  with  M.  Frissard,. chief  engineer  at 
the  Port  of  Havre,  and  he  didi  so.  The  latter  coincided  with  me,  and 
added  that  all  the  masonry  of  the  steam  engine  of  60  horse  power,  was 
founded  oq  ^and,  and  nothing  had.movedit..   It  was  not  ao.with  theatruc?- 
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turet  im  piles;  a  side  wall,  connected  with  the  foiindstioBof  the  nengiAe^ 
placed  on  piles  driven  as  deep  as  possible,  had  moved  so  much  that  the 
connecting  stones  were  broken,  so  that  they  had  to  saw  them  off  from 
the  engine  walls,  the  level  of  which  had  not  changed.  This  accident^  it 
was  believed,  occurred  from  the  water  contained  in  the  sand,  having 
collected  more  abundantly  around  the  piles;  and  the  friction  of  the  lat- 
ter against  the  ground,  being  thus  diminished,  they  sunk  until  the  ma- 
sonry rested  on  the  sand. 

As  other  walls  erected  on  sand  or  on  rocks,  have  not  moved,  this  ex- 
periment  proves  that  foundations  on  sand  are  as  safe  as  those  on  rocks, 
while  we  cannot  rely  upon  the  stability  of  an  edifice  constructed  on 
piles  and  driven  into  sand;  the  friction  which  they  encounter  induces 
the  belief  that  they  have  gone  as  far  as  possible,  or  necessary,  and  when 
any  cause  diminishing  this  resistance  from  friction  occurs,  an  accident 
follows  which  proves  the  contrary. 

The  first  experiment  was  made  under  my  own  eyes;  the  second  I  did 
not  witness,  but  have  every  reason  to  believe  that  a  true  account  was 
given  me. 

3.  Employment  of  mineral  tar  in  9trucfure$  of  masonry.  It  has  for  a 
long  time  appeared  to  me  that  mineral  tar,  which  does  so  well  upon 
wood  and  iron,  might  also  be  used  for  covering  stone  and  brick  work^ 
as  a  defence  against  moisture.  Four  experiments  were  made  which 
confirmed  this  apprehension.  But  it  will  be  well  to  premise  that  as 
mineral  tar  is  obtained  by  distilling  vegetable  materials,  it  would  be 
more  suitable  to  call  it  pyroligneous  tar. 

Without  touching  upon  all  the  cases  in  which  pyroligneous  tar  may 
be  employed,  which  we  believe  to  be  very  numerous,  we  shall  simply 
cite  a  few  in  which  we  have  tried  it. 

The  light  house  of  Quillebuef  had  become  much  degraded  by  North 
East  storms.  The  rains  were  very  copious,  and  the  water  passing  into 
the  brick  tower,  caused  the  bottom  of  the  stair  case  to  rot.  We  re-^ 
paired  the  masonry,  and  in  ihe  month  of  May  1833,  painted  the  tower 
with  pyroligneous  tar,  whiclfso  tar  has  perfectly  answered  our  expecta- 
tions; excepting  that  a  few  of  the  pilots  pretend  that  the  light  house, 
being  now  black,  is  not  seen  so  well  as  when  it  was  white. 

M.  de  Cachelu  painted  with  the  tar  an  earthen  wall,  exposed  to  the 
rains  so  much  as  to  become  very  wet  inside  the  building.  When  I  saw 
these  walls,  the  tar  had  served  as  a  complete  defence  against  the  damp- 
ness. 

Walls  much  exposed  to  storms  of  rain,  arc  commonly  defended  by  a 
coating  of  slate  or  cement,  but  the  above  experiments  shew  that  these 
two  modes  of  defence  may  be  advantageously  replaced  by  a  coating  of 
pyroligneous  tar. 

The  joints  of  the  wall  being  well  filled  up  and  smooth,  the  tar  is 
spread  over  it  and  it  penetrates  the  wall.  When  dry,  a  second  coat  is  ap- 
plied and  immediately  powdered  over  with  sand.  This,  when  solidified, 
is  covered  with  lime  white  wash,  as  thick  as  can  be  put  on  wiih  a  brush. 
This,  acting  on  the  carbonic  acid  of  the  atmosphere,  forms  a  crust  of 
limestone  which  exists  for  a  long  time,  and  once  in  two  or  three  years 
the  wall  may  be  re-white-washed. 

We  have  employed  this  treatment  on  bridges  very  successfully; 

In  courts,  and  yards,  and  terraces,  the  tar  coating  is  now  employed 
with  great  advantage.     When  worn  or  broken  it  is  easily  repaired. 

Annalot  dea  Foots  M  Chaon^eA. 
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Progreii  of  Railway  in  England* 

In  the  course  of  three  years,  1500  milet  of  mil  way  will,  in  all  jn'oInk 
bility,  be  executed  in  England  alone«  and,  calculating  the  average  costt 
inclusive  of  engines,  at  20,000/  a  mile,  30,000,000/.  will  have  bee»  spent 
in  carrying  them  into  execution.  It  is  an  unprecedented  advance  in  the 
improvement  of  intercourse,  and  it  is  a  plain  speaking  fact  of  the  esti* 
mation  in  which  this  mode  of  travelling  is  held  by  the  nation,  both  as 
an  investment  and  as  an  improvement  on  the  old  system.  England  is 
not,  however,  the  only  country  in  which  railways  have  made  such  rapid 


strides. 


l4md.MMb.lItc. 


Paleni  Furnace  far  Comuming  Smoke, 

On  Friday,  the  Mth,  inst.,  in  Messrs.  Vernon  and  Company's  boiler 
vorks,  was  exhibited  a  most  successful  trial  of  a  full-sized  locomotive 
fire-box,  constructed  upon  a  plan  for  burning  smoke,  for  which  Mr. 
John  Gray,  of  the  Liverpool  and  Manchester  Railway  Works,  has  ta- 
ken out  a  patent.  We  congratulate  Mr.  Gray  upon  having  made  such 
an  important  discovery,  which  must  necessarily  be  a  source  of  great 
pro£t  to  himself,  as  well  as  incalculable  benefit  to  the  public.  We  ac- 
knowledge that  we  had  been  rather  sceptical  on  the  subject  of  burning 
smoke.  Inasmuch  as  all  the  plans  which  we  had  previously  seen  in  op- 
eration for  this  purpose,  have  been  more  or  less  liable  to  objections 
which  have  militated  against  their  general  practicability,  but  in  this 
case  there  is  nothing  arising  out  of  its  construction  in  either  expense, 
danger,  or  complexity,  which  can  operate  against  its  universal  adoption, 
but  on  the  contrary,  the  smoke  was  most  completely  consumed  upon  a 
simple,  cheap,  and  safe  plan.  It  is  applicable  either  to  locomotive,  ma* 
rine,  or  land  boilers,  and  we  have  no  hesitation  in  predicting  that  it 
will  soon  be  in  general  use.  Upon  a  fair  calculation,  it  appears  that 
the  Liverpool  and  Manchester  Railway  Company,  alone*  may  save  by 
it  upwards  of  6000/.  a  year,  by  substituting  coals  for  coke,  which  they 
are  at  present  compelled  to  use  in  order  to  dispense  with  smoke.  In 
marine  or  land  boilers,  the  saving  must  also  be  enormous,  by  burning 
those  dense  clouds  of  smoke  which,  in  ordinary  cases,  are  suffered  to 
escape  at  the  chimney  tops,  thus  rendering  available  the  vast  accumu* 
lation  of  carbon  which  it  contains.  Two  locomotive  engines  are  now 
in  progress  of  being  made  by  Messrs.  Thomas  Vernon  and  Co.,  with 
fire  boxes  upon  this  plan,  which  are  intended  to  burn  coals  instead  o( 
coke,  the  success  of  which  we  deem  quite  certain. 

MiitJoarnaL 


!  method  of  breaking  Ice  by  forcing  it  upwardi  insiead  ofdowwwarde;  prac- 
tieed  on  the  Herefordshire  and  Otoueeetenhire  Canal  inythe  Wintere  oflW^ 
1835  and  1836;  by  Stephkn  Balx^ro,  A,  Inst.  C.£. 
Mr.  B.  places  strong  planks  covered  on  their  upper  side  irith  sheet 
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iron^  In  the  front  of  a  boat|  so  as  to  form  an  inclined  plane  pointing 
downwards,  the  lower  end  of  which  f^oea  under  the  ice.  The  boat, 
drawn  by  a  horset  is  steered  by  a  person  walking  on  the  shore  with  a 
long  shaft  attached  to  a  pole  projecting  over  the  stern.  It  is  belicTed 
that  one  boat,  horse,  and  boy,  would  thus  break  much  more  ice  than 
three  boats  worked  in  the  usual  manner. 

Jo«ni.AiUaiidSeL 


Bye  Shaped  Windows, 

The  p^cttliavity  of  this  place,  and  which  kept  us  laughing  at  the  re* 
collection  for  nearly  a  mile  after  we  left  it,  was  the  windows  in  the  roofs 
of  the  houses.  They  are  shaped  exactly  like  eyes:  the  tiles  swell  up 
gradually  like  a  lid  above  and  below,  elongating  towards  the  end;  and 
in  the  oval  space  between  these  twinkles  the  little  bright  window  pane, 
just  in  the  place  of  the  pupil.  It  was,  in  fact,  as  exact  a  model  of  the 
human  eye  as  could  be  made  out  of  such  materials.  I  never  saw  any 
thing  so  funny.  The  whole  village  bad  an  eveiUe  Argus-like  look,  that 
was  irresistably  droll;  all  the  houses  laughing,  and  blinking,  and  peep- 
ing  at  us  as  we  drove  in.  The  shape  being  long,  and  the  lower  lid  ra* 
ther  straight,  gave  them  a  sly,  sleepy,  half  closed  expression,  and,  with- 
.al,  a  look  of  fun  and  merriment,  as  if  the  house  were  ^holding  its  sides" 
with  laughter*  Sometimes  we  pame  to  a  great  Cyclops  building,  with 
its  one  staring  optic  in  the  middle  of  the  roof;  and  then  appeared  a 
.  comical  iatelllgent  looking  thing,  with  a  pair,  that  twinkled  and  screw- 
ed thenuelves  up  at  us  as  we  passed,  in  the  most  provoking  and  imper* 
tinent  manner  pousible.  It  was  really  too  bad.  {4  Leufy^e  Skmvenirsrf 
a  Tourw  Oermany* 

AKh.Maf. 


Frozen  Ground  of  Siberia. 
The  whole  of  the  Northern  Siberia  presents  the  singular  phenome- 
non, that,  even  in  the  hottest  season,  the  soil  remains  frozen  from  a  cer- 
tain depth  downwards,  differing  according  to  the  latitude,  and  other  lo- 
cal circumstances,  and  that  the  thickness  of  this  frozen  stratum  is 
so  considerable  in  the  more  easterly  places  as  for  instance,  at  Ja- 
kutzk,  that  its  bottom  has  not  yet  been  reached.  Gmelin  relates  that 
in  the  archives  at  Jakutzk,  he  found  an  account  of  an  inhabitant  of  that 
town  having,  at  the  beginning  of  the  last  century,  together  with  some 
Jakuters,  contracted  to  sink  a  well,  and  that,  when  they  had  reached  the 
depth  of  ninety  feet,  finding  the  earth  still  frozen,  they  refused  to  fulfil 
their  engagement.  Some  philosophers  have  considered  this  contradic- 
tory to  the  supposition  that  the  interior  of  the  earth  is  in  the  state  of 
fusion.  But  from  the  following  account  it  will  be  seen  that,  in  those 
frozen  strata,  the  general  phenomenon  of  an  increase  of  temperature 
with  the  depth  is  not  wanting,  and  that  by  continuing  the  work,  they 
have  arriveid  at  a  temperature  which  leaves  no  doubt  that  they  are  not 
far  from  the  lower  limits  of  the  frozen  soil,  and  that  water,  the  object  of 
their  undertaking,  is  not  far  distant.  An  article  from  St.  Petersburg, 
in  the  Berlin  News  of  the  24th  February,  1833,  states  that  at  Jakutzk, 
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jB  SiberUt  the  earth,  even  in  the  boUeet  sttoimer,  only  thaws  to  nbont 
the  depth  of  three  feet.  Hitherto  all  attempts  to  discover  the  thick- 
ness of  the  frozen  strata  beneath,  have  been  fruitless.  Since  the  year 
18309  one  of  the  inhabitants  of  Jakutzk  has  been  engaged  in  sinking  a 
well,  by  which  means  it  may  perhaps,  be  ascertained.  In  the  same  year 
the  workmen  reached  the  depth  of  seventy-eight  feet  below  the  surface, 
bat  still  found  no  water.  In  the  year  1831,  they  reached  niiiety  feet,  and 
were  still  in  the  frozen  soil.  The  work  is  still  in  progress,  and  there 
seems  no  doubt  of  their  attaining  their  object,  for  the  thermometer, 
which  showed  16  deg.  5  min.,  a  few  feet  below  the  surface,  rises,  when 
sunk  to  the  bottom  of  the  well,  to  39  deg.  75  min. — Edin.  PhiL  Joum* 

Min.  Jour. 


CondetwUion  if  JUoiHure  on  Optie  OUmes* 

The  condensation  of  moisture  which  is  apt  to  take  place  upon  the 
object  glasses  of  telescopes  in  the  atmosphere  of  the  evening*  may  it  is 
said,  be  obviated  by  the  employment  of  a  tube  of  pasteboard  12  or  18 
inches  in  length,  so  constructed  as  to  fit  upon  the  object  end  of  the  in- 
strument. The  invention,  is  ascribed  to  the  celebrated  astronomer  De 
la  Hire. 

Lond  Meeh.  Magaslne. 


Angles  reckoned  to  the   right  or 

LUNAR  OCCULT ATIONS  FOR  PHILADELPHIA, 

westward  round  the  circle,  as  seen 
insa  inyerting  telescope. 
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Prop^ndmode  tfob^ioHng  the  dangert  wKeh  now  exist  in  earrying  on  ike 
wotke  of  thai  illfated  undertakings  the  Thames  TunneL 

Let  a  raft  or  deck,  be  constructed  of  massive  tiinl>er,  and  caulked  sim- 
ilar to  a  ship^s  deck;  this  raft  must  be  30  or  40  feet  wider  than  the  Tun- 
tiel|  and  sufficiently  long  to  cover  that  part  of  the  bed  of  the  river  im- 
mediately over  the  part  of  the  Tunnel  where  operations  are  being  car- 
ried on:  by  laying  a  sufficient  weight  upon  the  raft*  it  could  be. sunk 
and  imbedded  into  the  bottom  of  the  river,  so  as  to  form,  I  think,  a 
x:omp1ete  protection  to  the  workmen  underneath.  Th/e  irruptions  which 
have  taken  place  proceed,  I  believe,  from  two  causes}  first,  from  the 
loose  nature  of  the  soil  composing  the  bed  of  the  river;  and,  secondly, 
from  the  immense  pressure  of  the  great  body  of  water;  the  raft  would 
undoubtedly  counteract  the  evil  of  the  pressure  of  water,  and  if  suffi- 
ciently imbeded  into  the  bottom  of  the  river  by  heavy  weights,  would, 
I  think,  become  sufficiently  water*proof  to  enable  the  workmen  to  ex- 
cavate to  the  bottom  of  the  raft,  if  necessary,  without  the  fear  of  inun- 
dation. When  that  part  of  the  Tunnel  was  completed  over  which  the 
raft  was  placed,  it  could  be  removed  by  the  following  simple  means. 

Let  an  iron  ring  be  strongly  inserted  at  each  corner  of  the  raft,  at 
low  water.  Chains  could  be  easily  attached  to  these  rings;  then  tightljr 
moor  a  lighter  to  each  chain;  and  as  the  tide  rises,  the  raft  would  alto 
rise,  and  could  be  easily  lowered  over  that  part  of  the  Tunnel  next  in 

operation.  Lond.  Meoh.  Ma|. 
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rom  THi  YouftVAL  or  tbi  vmAWKtiv  zviiMtutx. 
On  the  liqutfaeiion  and  nolidification  of  Carbonic  Add. 

Bj  J.  K.  MiTOHELL,  M.  D. 

In  th«  year  1833  public  attention  was  strongly  drawn  to  the  subject  of  the 
licjuefaction  bj  pressure, of  the,  so  called,  permanent  gases,  by  Mr.,  now  Sir 
Michael  Faraday.*  Among  the  «rial  fluids,  carbonic  acid  was  distinguished 
as  requiring  a  force  of  36  atmospheres  at  33^  F.  to  coerce  it  into  the  liauid 
state.  His  ingenious  and  hazardous  experiments  were  conducted  in  ^ass 
tubes;  and  he  depended  on  the  accumulation  of  newly  generated  gas  for 
necessary  pressure. 

Mr.  Brunel,t  in  a  subsequent  endeavour  to  apply  compressed  gases  to 
mechanical  purposes,  produced  a  pint  and  a  half  of  lic^uid  ci^rbonic  acid, 
which,  even  at  high  temperatures,  he  confined  in  a  series  of  small  brass 
tubes  not  above  the  ^^  of  an  inch  in  the  thickness  of  their  walls. 

This  interesting  subject  was  not  again  publicly  agitated,  until  the  appear- 
ance in  December,  1835,  of  a  report  on  the  liquefaction  of  carbonic  acid  on 
a  comparatively  large  scale*  In  the  kst  number  for  that  year  of  the  An-- 
nales  de  Chimie  el  dt  Phytique^  M.  Th'illorier  described  the  properties  of 
liquid  carbonic  acid  in  detail.  According  to  him  this  liquid  demands  for 
its  existence  as  such  at  St^  F.,  a  pressure,  as  stated  by  Sir  M.  Faraday,  of 
36  atmospheres.  Its  specific  gravity  is  at  the  same  temperature  0.830,  at 
— i'^F.— 0.900,  and  at  86''— 0.600*  It  is  therefore  enlarged  by  heat  3.407 
times  as  much  as  its  own  or  any  other  gas,  when  carried  from  32^  to  86^. 
From  — 4^  to  33°  its  expansion  is  almost  exactly  equal  to  that  of  the  gases. 

M.  Thillorier  found  also  that  the  expansive  force  is  altered  by  heat  so  as 
to  amount  at  86°  to  73  atmospheres,  and  at  — 4°  to  26  atmospheres.  The 
density  of  the  gas  when  resting  over  the  liquid  at  86°,  is  stated  at  130  times 
the  density  of  that  which  is  compressed  by  the  force  of  one  atmosphere. 
Its  pressure  is  therefore  at  86°  not  much  more  than  one^half  of  that  which 
its  density  would  indicate. 

When  liquid,  the  carbonic  acid  is,  on  the  same  authority,  immiscible  with 

*  Philof.  Tfuis.  Lond.  f  Quart.  Jonm.  voL  XLI% 
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water  and  the  fat  oiU,  but  is  readily  onited  with  ether,  alcohol,  naphtha,  oil 
of  turpentine  and  carburet  of  sulphur.  Although  potassium  decomposes  it, 
lead,  iron,  copper,  and  the  other  easilj  oxidized  metals*  do  not  act  on  it,* 

The  theometric  temperature  observed  is  the  jet  bj  Thillorier,  appesrs  to 
be  erroneously  stated  ;  for,  as  the  solid  \%^  at  its  formation,  not  below — 90^, 
and  as  the  act  of  solidification  of  any  vapour  or  liquid  keeps  the  tempera- 
ture, for  the  time,  at  the  highest  point  compatible  with  the  existence  of  the 
particular  solid  under  observation,  it  follows  that  the  jet  of  carbonic  acid 
cannot  fall  below  its  freezing  point.  Immediately  after  its  production,  the 
carbonic  snow  begins  to  grow  colder,  and  may  be  made  to  reach  — 109**  in 
the  air,  — IS6<'  under  an  exhausted  receiver*  When  moistened  with  ether, 
it  can  be  depressed  to  — 146°.  Professor  Hare's  ether  acts  much  more 
effectually  than  sulphuric  ether. 

At  the  immediately  subsequent  sitting  of  the  Academy  of  Sciences,  Thil- 
lorier  announced  the  important  feet  that  be  had  solidified  carbonic  acid. 
This  he  effected  by  suffering  the  liquid  to  escape  into  a  bottle,  or  box,  where 
by  the  sudden  gasefaction  of  a  part,  the  remainder  was  frozen  by  the  ex- 
treme cold  thuA  produced.  The  solid  is  white,  light,  evaporable  and  exces- 
sively cold.  Because,  surrounded  by  an  Atmosphere  of  gas  which  is  con- 
stantly escaping  from  it, a  fragment  of  it  touched  lightly  by  the  finger  glides 
rapidly  over  a  plane  surface. 

Its  evaporation  is  so  complete  as  to  leave  no  other  trace  of  moistore  than 
that  which  is  caused  by  the  coldness  and  consequent  atmospheric  humectation. 
The  force  of  its  gasefaction  is  alleged  to  be  equal  to,  but  not  so  sudden 
as,  that  of  gonpowder. 

The  temperature  at  which  the  solidiication  took  place  was  presumed  to  be 
about  — 148°F;  although  the  experiments  before  the  committee  of  the  Acad- 
emy shewed  —124*. 

Such  is,  in  substance,  the  account  by  M.  Thillorier  of  his  novel  and  cu- 
rious discovery,  reported  in  the  ^nnalet  de  Chimie,  No  description  of  the 
method  of  procedure,  or  of  the  apparatus  used,  is  annexed  |  and  we  are 
left  to  conjecture,  and  to  the  imperfect  description  of  travellers,  for  any  far- 
ther knowledge  of  either. 

Having  repeated  the  experiments  of  Thillorier,  I  deem  it  not  useless  to 
subjoin  a  draught  of  the  instrument  with  which,  aided  by  the  suggestions  of 
an  intelligent  pupil  in  France,  and  the  assistance  of  friends  here,  I  was  ena- 
bled successfully  to  repeat  most  of  the  experiments  of  Thillorier  and  to 
verify  some,  and  correct  other,  of  his  results. 

The  apparatus  consists  of  a  generator  of  cast  iron,  A,  supported  by  a 
wooden  stand,  B,  a  receiver,  F,  also  of  cast  iron,  connected  to  the  |»ene- 
rator  by  a  brass  tube^and  fastened  firmly  to  it  by  the  stirrup  screw,  K,— H, 
I,  J,  are  stop-cocks,  G  the  nozle  of  a  pipe^  L  a  glass  level-gauge,  and  S,  m| 
R,a  pres8ure<gaup;e. 

The  generator  is  30  inches  long  and  6  Inches  in  diameter  exteriorly.  Its 
cavity  is  16  inches  deep,  and  3  inches,  nearly,  in  diameter,  so  that  it  will  hold 
about  4  pints.  The  walls  are,  of  course,  about  1}  inches  in  thickness.  At 
the  top  an  aperture  of  two  inches  in  diameter  is  closed  by  a  strong  wronght- 
iron  screw,  the  shoulder  of  which  islet  in  about  a  quarter  of  an  inch.     The 

*Among  tbe  most  remarkable  of  the  phenomena  observed  by  Thillwjtf  was  the  in- 
tense cold  produced  by  tbe  sudden  Uberation  of  tbe  liquid  and  its  conrersion  into  gas. 
A  jet  of  it  depressed  tbe  thermometer  to  — ISOF^  and  when  aoTpburic  ether  had  been 
previoualjr  muced  wiib  the  liqueAed  gai^  tbe  refrigemling  cflfecta  were  more  marked 
both  OB  mercuiy  and  the  sensations. 
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cdllar  is  of  block  tin  tamed  to  the  size  of  the  shoulder  of  the  screw. 
There  is  a  hole  in  the  head  of  the  screw  E  for  the  reception  of  a  long,  strong, 
iron  bar. 

The  copper  cop,  N,  ll  inches  wide,  and  9  inches  long,  holds  abont  12 
flttid  ounces.  There  ts  a  little  handle  at  the  top,  and  a  copper  wire  at  the 
iMttom  which  make  the  whole  length  a  little  less  than  that  of  the  cavity  ot 
the  generator.     This  cup  is  used  to  introduce  the  sulphuric  acid. 

The  brass  tube  between  the  generator  and  receiver  is  divided  into  two 
parts  of  equal  length,  which  admit  of  being  united  bv  means  of  a  conical 
juncture,  kept  tight  by  the  stirrup  and  screw,  R,  K«  Each  of  these  portions 
of  the  tube  may  be  closed  or  opened  at  pleanure  by  a  stop  cock.  One 
is  placed  at  I,  another  at  J;  so  that  when  the  receiver  is  being  separated 
from  the  generator,  the  contents  of  both  may  be  retained.  The  stop-cocks 
in  common  use  are  inadequate  to  resist  the  pressure,  and  therefore  a 
screw  stop-cock  is  indispensable.  It  is  made  to  close  a  small  aperture 
by  means  of  a  conical  point,  and  having  a  double  cone,  it  closes  an  out- 
let also  when  the  cock  is  completely  open,  so  as  to  prevent  the  escape  of 
gas  by  the  sides  of  the  screw. 

The  receiver,  F,  Is  of  the  capacity  of  about  a  pint.  The  pipe,  G,  6, 
turned  at  a  right  angle  at  6,  descends  so  as  almost  to  touch  the  bottom  of 
the  cavity  in  F.  The  stop-cock  H,  G,  is  similar  to  I  and  J.  L  is  a  glass 
tube  connected  at  each  end  to  a  socket  of  brass,  which  communicates  with 
the  interior  of  F.    It  is  the  gauge  fur  observing  the  level  of  the  liquid  in  T. 

The  gauge  for  measuring  the  pressure  is  peculiar.  Into  a  wrought  iron  bo^ 
S,  are  inserted,  by  screws,  two  sockets,  T  and  U.  The  former  descends  al« 
most  to  the  bottom  of  the  box,  which  is  nearly  filled  with  mercury. 
Through  the  axis  of  the  screw,  X,  a  small  tube  passes  into  the  cavity  of  S,  and 
is  continued  to  the  top  of  it,  so  as  to  rise  above  the  mercury.  Two  strong 
barometer  tubes,  R  and  M,  are  cemented"*  into  U  and  W,  and  hermetically 
sealed  at  the  upper  ends.  These  tubes  are  carefully  graduated.  In  one  of 
them,U,  a  short  cylinder  of  mercury  is  made  to  stand  at  Y  at  the  commence, 
ment  of  the  experiment.  The  other,  socket  and  all,  is  full  of  air,  as  no 
mercury  is  introduced  into  it.  A  very  fine  screw  at  W,enable9  the  opera- 
tor to  regulate  the  quantity  of  air  in  T. 

The  tin  cup,  0,  used  to  collect  the  solid  acid,  is  covered  by  a  Tid,  Z,  per- 
Torated  by  a  pipe,  P,  whose  top  is  full  of  small  holes.  The  handle  Q«  is 
hollow,  so  as  to  fit  the  end  of  the  pipe  of  the  receiver  at  6.  To  secure  the 
hand  of  the  operator  from  the  cola  produced  by  the  experiment,  the  handle 
is  carefully  wrapped  up  in  some  kind  of  cloth. 

The  apparatus  is  prepared  for  use  by  removing  the  screw  E,  and  placing 
l|  lbs.  of  bicarbonate  of  soda  in  the  generator.  A,  to  which  24  fluid  ounces 
of  water  are  to  be  added.  After  making  these  into  a  thin  paste  by  stirring, 
nine  fluid  ounces  of  common  sulphuric  acid  are  to  be  poured  into  the  cop- 
per cup,  N,  and  that  is  to  be  let  down  by  a  crook  of  wire  into  the  generator. 
After  the  screw,  E,  has  been  firmly  applied,  and  the  stop-cock,  J,  closed, 
the  contents  of  the  generator  are  to  be  brought  into  admixture  by  moving  it 
round  to  a  horiaM>fltal  position  on  the  swivel,  D,  which  is  supported  by  the 

*  The  eement  used  was  made  of  ihell  lac  8  or  4  partit  white  or  erode  turpentine  1 
party  melted  at  •§  low  a  temperature  m  pottible  m  •§  not  to  mske  bobbles  in  the  mix- 
ture. This  cement  it  very  itrong,  but  liible,  withoot  great  care  in  the  regulation  of  the 
heat,  to  have  capUlaiy  tubes  In  it  from  the  vapcriaation  of  the  turpentine.  This  defeat 
nay  be  completely  corrected  by  eottinf  away,  when  cold,  the  extenial  man  of  cement, 
and  putting  on  a  little  oommon  cap  cement  which  melts  at  a  OMich  lower  tempentare 
4  nd  closes  the  tubei. 
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wooden  frame,  B^B.  There  is  a  check  bar  at  C.  This  motion  is  to  be 
repeated  several  times.  In  about  10  minutes  the  whole  of  the  carlx>Dic  acid 
IS  liberated,  and  exists  in  A,  chiefly  in  a  liquid  state. 

The  next  step  in  (he  process  is  to  attach  bj  means  of  the  stirmp  and 
screw,  K,  K,  the  receiver,  F,  previously  cooled  by  ice.  The  kejs,  I  and  J, 
maj  then  be  opened  slowlj,and  instantlj  the  liquid  carbonic  acid  is  percep- 
tible in  the  gauge,  L.  At  the  end  of  10  minutes  the  communication  with 
tt»e  generator  maybe  cut  off— when  about  eight  fluid  ounces  of  liquid  acid 
at  32°  F.  will  be  found  in  the  receiver. 

Bj  letting  this  liquid  into  the  box,  0,  through  the  pipe,  6,  a  large  part 
of  it  is  instantly  expanded  into  gas,  which  escapes  through  the  tube,  P. 
The  coldness  consequent  on  the  enormous  expansion  freezes  another  part 
of  the  liquid,  which  falls  to  the  bottom  of  0.  About  one  drachm  of  solid 
matter  is  thus  formed  for  each  ounce  of  liquid. 

The  porosity  and  volatile  character  of  the  solid  renders  its  specific  grav- 
ity of  difficult  ascertainment.  When  recently  formed  it  is  about  the 
weight  of  carbonate  of  magnesia,  and  when  strongly  compressed  by  the  fin- 
gers, its  density  is  nearly  doubled.  Solid  carbonic  acid  is  of  a  perfect 
whiteness,  and  of  a  soft  and  spongy  texture,  very  like  slightly  moistened 
and  aggregated  snow.  It  evaporates  rapidly,  becoming  thereby  colder  and 
colder,  but  the  coldness  produced  seems  to  steadily  lessen  the  evaporation, 
so  that  the  mass  may  be  kept  for  some  time.  A  quantity  weighing  346 
grains  lost  from  3  to  4  grains  per  minute  at  first,  but  did  not  entirely  dis- 
appear for  3  hours  and  a  half.  The  natural  temperature  was  76° — 79°. 
The  solid  is  most  easily  kept  when  compressed  and  rolled  up  in  cotton  or  wool. 
Its  temperature  when  newly  formed  is  not  exactly  ascertainable  because  it  is 
immediately  lowered  by  evaporation.  Thillorier  seems  to  have  entertained 
the  opinion  that  the  greatest  degree  of  cold  was  created  at  the  time  of  the 
formation  of  the  solid.  In  my  experiments  a  constant  decrease  of  temper- 
ature was  observed;  which  was  accelerated  by  a  current  of  air,  or  any  other 
means  of  augmenting  evaporation.  At  its  formation,  the  carbonic  snow  de- 
presses the  thermometer  to  about  — 85°.  If  it  be  confined  in  wool  or  raw 
cotton,  its  cooling  influence  is  retarded pf  it  be  exposed  to  the  air,  especi- 
ally when  in  motion,  the  thermometer  descends  much  more  rapidly;  and 
under  the  receiver  of  an  air  pump,  the  effect  is  at  its  maximum.  The 
greatest  cold  produced  by  the  solid  carbonic  acid  in  the  air  was — 109°, 
under  an  exhausted  receiver — 136°,  the  natural  temperature  beingat  +86°. 

The  admixture  of  sulphuric  ether  so  as  to  produce  the  appearance  of 
wet  snow,  increased  the  coldness,  for  the  temperature  then  fell,  under  ex- 
haustion, to  —146°,*  a  degree  of  cold  which  we  were  not  able  to  exceed  by 
means  of  any  variation  of  the  experiment.  That  result  is  most  easily  ob- 
tained by  putting  about  two  fluid  drachms  of  ether  into  the  iron  receiver 
before  charging  it.  A  compound  liquid  may  be  thus  formed  which  yields 
ia  snow  in  less  quantity,  but  of  a  more  facile  refrigeration.  Alcohol  may 
rephice  ether  in  either  mode,  but  with  less  decided  eflfect*  In  the  air  the 
alcoholic  mixture  fell  to — 106°  and  remained  stationary.  By  blowing  the 
breath  on  it,  it  fell  to  —110.  Left  to  itself  it  rose  slowly  to  —106°;  but 
en  being  placed  under  an  exhausted  receiver  fell  to  — .i34<>. 

Every  attempt  to  wet  the  carbonic  solid  with  water,  failed,  so  that  no 
estimate  of  its  relative  effects  could  be  made. 

The  experiments  resulting  from  the  great  coldness  of  the  new  solid,  were 

*  Ai  ^1464^2  SB  178,  the  cold  ii  nearly  as  far  below  the  ice-point  ai  213  — S3s8 
180  is  above  it.  ^ 
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retj  striking*  Mercury  placed  ia  e  cavitj  In  it«  aad  covered  up  with 
the  same  sabstance^  was  frozeo  in  a  few  seconds.  But  the  solidifi- 
cation of  the  mercurj  was  almost  instantly  produced  by  pouring  it  into 
a  paste  made  by  the  addition  of  a  little  ether.  Frozen  mercury  is  like 
lead,  soft  and  easily  cut.  It  is  ductile,  malleable,  and  insonorous.  Just 
as  it  is  about  to  melt,  it  becomes  brittle  or  ^short'  and  breaks  under  the 
point  ofa  knifoi/  These  facts  may  account  for  the  discrepancies  of  authors 
on  this  subject     Frozen  mercury  sinks  readily  in  Iti^ttid  mercury. 

At  about ->i«l]0°  \i^M  wiphufoua  acid  h  frozen,  and  the  ice  sinks  in 
Its  own  liquid,  and  at  —130°  akohol  of  .798,  assumes  a  viscid  and  oily  ap« 
pearaneCf  which  by  increase  of  cold,  is  augmented  tntil  at — 146^  tl  uWee 
meiied  waat.    Alcohel  of  820  froze  readily. 

At  — «146°  $%Uphuri€  ether  is  not  in  the  slightest  degree  altered. 

When  a  piece  of  solid  carbonic  acid  is  pressed  against  a  living  animal  sur* 
face,  it  drives  eff  the  circolating  fluids  and  produces  a  ghastly  white  spot. 
If  held  for  15  seconds  it  raises  ablister«  and  if  the  application  be  continued 
for  2  minutes  a  deep  white  depression  with  an  elevated  nmrgin  is  perceived^ 
the  part  is  killed,  and  a  slough  is  in  time  the  consequence.  I  have  thus  pro- 
duced both  blisters  and  sloughs,  by  means  nearly  as  prompt  as  fire^  but 
much  less  alarming  to  my  patients. 

The  specific  gravity  of  liquid  carbonic  acid  ma?  be  estimated  stther  by 
weighing  a  given  measure  of  it  in  a  tube,  and  deducting  the  weight  of  the 
tube,  and  of  the  superincumbent  gas,  or  by  means  of  very  minute  be  lbs 
of  glass  as  suggested  by  Sir  M.  Faraday.  By  the  latter  means  I  obtained 
the  foll#wing  results,  which  are  compared  with  those  of  Thillorier. 

ThiHorier. 
Temp^  Fabr.  Sp.  6r»  Temp.  Fahr.  Sp.  Gr. 

d£<»  .93  Sd""  .83 

43^5  .8825 

5P  .853 

74»  .7385 

86<'  86°  .60 

The  specific  gravity  particularly  at  32°,  was  esamined  repeatedly,  and 
with  different  bulbs,  and  always  found  to  be  at,  or  very  near,  to  .93.  The 
difference  never  amounted  to  .005.  The  sp.  gr.  as  given  by  Thillorier  at 
S9,^  is  83.  The  anomalous  expansion  of  the  liquid  as  indicated  by  bdh 
sets  of  experiments  is  truly  surprising.  By  mine  73.85  parts  raised  from 
32^  to  74°,  or  42°,  become  93  parts,  and  gain  19.15  parts^  while  the^same 
bulk  of  the  gases  acquires  in  the  same  range  of  temperature  only  6.46 
parts,  or  the  liquid  is  expanded  very  nearly  three  times  as  much  as  its  own 
or  any  other  gas.  According  to  Thillorier,  60  parts  gain  23  parts  by  an 
elevation  of  54'',  while  the  same  bulk  of  sir  would  under  like  circumstan* 
ces  be  augmented  only  by  6.75  parts;  or  the  liquid  is  nearly  four  times  as 
expansive  as  the  gases^ 

As  below  32<',  or  at  reduced  pressures,  the  augmentation  of  temperature 
is  productive  of  much  less  expansive  influence,  we  may  infer  that  under 
the  weight  of  a  few  atmospheres,  as  when  near  to  its  freezing  point,  liquid 
carbonic  acid  is  scarcely  more  dilatable  by  heat  than  water.  Between 
.—40  and  +32°,  its  expansion  is  0.053  while  that  of  air  is  0.069.  These 
facts  suggest  the  inquiry  how  far  water  at  very  high  iemperaiure  and  pre§^ 
mre  may  be  obedient  to  the  same  expansive  influence,  and  thus  by  sudden* 
iy  filling  the  whole  interior  of  a  boiler,  sometimes  cause  explosiens. 

The  prsseure  of  carbonic  acid  gas,  when  placed  over  ita  liqoid^is  giveii 
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by  Thillorier  at  S2«  and  86^,  as  36  and  7S  atmoapberea  reapectiTelj.   By 
means  of  the  gauge  8,  M,  R/-— I  foand  the  pressure  as  follows: 
32^  36  atmospheres. 

45*  45        do. 

66<>  60        do. 

86<»  72        do. 

The  principle  of  the  gauge  renders  it  capable  of  registering  the  pressure 
with  great  accuracy:!— for  as  one  tube,  M,  begins  to  mark  the  pressure  from 
the  commencement  of  an  experiment,  and  the  mercury  in  the  other,  R« 
does  not  reach  a  visible  point  until  the  first  has  shewn  a  pressure  of  several 
atmospheres,  the  second  tube  is  equivalent  in  effect  to  one  of  several  times 
its  length.  The  first  determines  the  amount  of  pressure,  at  which  the  oier- 
cury  reaches  the  initial  point  on  the  2nd,  and  the  2nd,  subsequently,  ex- 
hibits the  multiplicators  of  that  initial  quantity.  Thus,  if  when  the  uier- 
cury  is  at  five  atmospheres  in  M,  it  is  at  the  unit  mark  in  R,  the  value  of 
that  unit  will  be  five,  and  the  numbers  representative  of  the  pressure  on 
R,  must  be  multiplied  by  five;  or  R  is  equal  in  effect  to  a  tube  of  five  times 
its  length.  By  these  means  very  short  tubes  ma^  be  used  to  determine 
very  high  pressures.  Inequalities  in  temperature,  irregularities  in  the  ce- 
ment, and  other  causes,  may  vary  the  capacity  of  the  socket  T,  W,  but  as 
M  always  signifies  the  unit  for  R,  in  each  case,  no  error  can  arise  from 
these  causes.  There  must,  of  course,  be  a  correction  for  the  we^ht  of  the 
mercurial  column  in  R,  which  is  to  be  added  to  the  product.  Care  must 
be  taken  to  keep  the  temperature  of  the  vessel  which  holds  the  liquid  be- 
low that  of  the  gauge  and  tubes,  otherwise  the  liquid  will  be  formed  by 
condensation  in  the  latter.  This  actually  happened  in  the  attempt  to  as- 
certain the  pressure  at  86%  when  the  natural  temperature  was  75^.  Bub- 
bles of  gas  were  seen  ascending  through  a  liquid  in  M,  up  to  its  surface 
at  a  few  inches  below  the  mercurial  cylinder.  This  as  far  as  relates  to 
the  tubes  may  be  avoided  by  prolonging  the  socket  of  M^  down  into  the 
mercury  of  the  cup,  so  as  to  include  a  cylinder  of  common  air  between 
two  cylinders  of  mercury,  and  prevent  any  carbonic  gas  from  entering  ei- 
ther the  socket,  or  the  glass  tube.  A  correction  for  the  weight  of  this  col- 
umn, must  in  such  case  be  made. 

When  a  glass  tube,  hermetically  aealed  at  one  end,  and  cemented  into 
a  brass  socket  and  screw  at  the  other,  is  attached  to  a  charged  receiver  and 
cooled  by  snow  or  pounded  ice,  liquid  carbonic  acid  may  be  collected  in  it. 
It  is  perfectly  colourless  and  transparent,  and  the  specific  gravity  bulbs, 
previously  introduced,  are  seen  to  ascend  or  descend,  as  the  temperature 
is  altered.  When  the  tube  so  charged  is  opened,  the  liquid  becomes  vio- 
lently agitated,  escapes  rapidly,  grows  colder  and  colder,  and  finally  the 
remainder  is  converted  into  a  solid,  more  dense  than  the  snow  already  de- 
scribed, but  nearly  white,  and  very  porous.  If  the  tube  be  exposed  to  a 
paste  of  carbonic  snow  and  ether,  the  liquid  is  solidified  into  a  mass  which 
IS  not  porous  but  which  sinks  in  the  liquid  as  the  latter  is  formed  again 
by  the  melting  of  (he  solid. 

The  analogy  between  liquid  carbonic  acid  and  water,  is  thus  completed 
for  we  have  liquid,  vapour,  snow,  and  ice,  exhibited  by  both. 

By  the  previous  introduction  of  water,  ether,  alcohol,  metals,  oxides, 
or  oils,  &c.  into  such  tubes,  and  then  filling  them  with  liquid  carbonic  acid, 
the  resulting  phenomena  may  be  easily  observed.  Water  bein^  heavier  rests 
below  the  new  liquid,  and  does  not  appear  to  mingle  with  it  even  at  the 
surface  of  contact,  for  when  the  latter  is  let  off,  do  bubbles  appear  in  tLc 
water,  and  it  is  frozen  at  the  top  into  a  solid  ice. 
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When  alcohol  or  ether  it  introduced,  the  new  liquid  falls  through  it  in 
atreaioa,  as  water  would  do^  but  soon  renders  it  milkj  bj  mixture.  The 
removal  of  the  pressure  causes  a  violent  effervescence,  and  immediatelj 
the  clear,  colourless  ether,  or  alcohol,  is  seen  alone  in  the  tube;  na  solid  be- 
ing formed.  When  alcohol  holds  shell-lac  in  solution,  the  acid  causes  its 
precipitation  in  light  whitish  flocculi,  which  are  immediate^J  re-dissolved 
when  the  acid  is  suffered  to  flj  off.  Nothing  remains  but  the  brown  lac- 
stained  liquid. 

Liquid  carbonic  acid  did  not  appear  to  act  on  aoj  of  the  metals  or  ox- 
ides, but  the  experiments  on  this  point  demand  a  further  examination.  Its 
inaction  is  probably  owing  to  the  want  of  the  force  of  presence,'  or  of  ^dis« 
posing  affinity.' 

When  the  liquid  has  been  frozen  in  a  tube  of  glass,  the  tube  may  be 
melted  off  by  the  blow  pipe,  and  hermetically  sealed.  Such  a  tube  will  al- 
ways retain  the  liquid,  or  gas,  the  former,  if  in  sufficient  quantity,  at  all  tem- 
peratures, if  not,  the  latter  alone  will  be  found  in  it  at  high  temperatures. 
I  have  one  such  tube,  which  begins  to  shew  moisture  at  56»,  and  exhibits 
a  constantly  elongating  cylinder  of  liquid,  as  the  coldness  is  increased. 
At  32^  the  cylinder  is  about  half  an  inch  in  length. 

Carbonic  acid  mechanically  powerful  as  it  is,  is  not  applicable,  perhaps, 
either  to  locomotion  or  projection;  but  though  the  reasons  for  this  are  most 
of  them  obvious,  the  Franklin  Institute  has  appointed  a  committee  to  in- 
vestigate and  report  on  the  subject,  that  the  exact  truth  may  be  known, 
and  the  waste  or  time  and  talent  likely  otherwise  to  be  experienced,  be 
saved  to  the  country. 


Physical  Selenee. 


V0&  THB  JOURNAL  OF  THB  FRANKLIN  INSTTrUTR. 

Cubti  and  Squarei. 

In  reading  the  account,  in  the  Journal  for  August,  of  Mr.  Turner^s  theo- 
rem for  findmg  the  cubes  by  the  addition  of  the  groups  of  odJ  numbers,  I 
was  led  to  the  consideration  of  cubes  and  squsres,  and  made  the  following 
discoveries :  at  least  they  are  discoveries  to  myself,  as  I  know  not  that  they 
have  before  been  adverted  to. 

I.  For  the  Cube. 
Take  the  series  of  even  numbers  and  divide  them  into  groups  of  two, 
three,  &c.,  terms  consecutively»  and  put  the  figure  denoting  the  number  in 
each  group  at  the  top.  The  sum  of  each  group,  with  the  addition  of  the 
number  denoting  the  group,  (or,  what  is  the  same,  the  addition  of  the  num- 
ber of  the  figures  in  the  group,)  makes  the  cube  of  that  number.    As, 

2  3  4  6 

2  4  I  6  8   10  I  13   14   16   18  1  30  23  34  36  39 

The  cube  of  3  is  3+4-1-3  »  8. 

The  cube  of  3  is  6-|-6-|-10-f-3  —  37. 

The  cube  of  4  is  12-f  14+16-f  18-f  4  a  64. 

The  cube  of  5  is  30-|-33-|-34-|-36-|-38+5  »  125. 

IL  Ihr  the  Square. 
Divide  the  natural  numbers  into  groups,r— not  of  one,  two,  three  figures^ 
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&c, — ^bat  of  wen,  cooM^utive  numbers, groups  of  3^  4,  6^  ff,  &c.,  and  nim- 
ber  the  groopji  1,  8,  3,  4»  5,  &c.  In  th«  first  i^oup  the  first  figure  is  the 
square  of  I;  in  (he  second  group  the  second  figure  is  the  square  of  3;  is 
the  third  group  the  third  figure  is  the  square  of  3,  &c.:  Aa, 

1  2  I  S  4  5  6  I  7  8  9  10  11  12  I  13  14  15  16  17  18  19  20 
Or  the  squares  majr  be  found  without  ^^oups,  bj  the  constant  addition  ef 
2«  as  follows.  The  square  of  3^  which  is  4,  is  the  third  figure  from  l,tbe 
first  square  :  the  distance  of  every  subsequent  square  increases  bj  3:  that 
iSy  the  square  of  3  is  the  fifih  figure  from  4»  the  square  of  2;  the  square  of 
4  is  the  Mwtnih  figure  fcom  9*  the  square  of  3;  the  square  of  5  is  Vtytmidh 
figure  from  16  the  square  of  4)&c.    Thus, 

13         3  4 

1  3  3  4  5  6  7  a  9  10  U  12  13  14  15  16  17  IB  19  20  31  33  23 

6 
24  35 

Having  a  series  of  natural  numbers,  the  roots  1,2,  3,&Cm  majthus  be 
put  over  their  squares.  It  may  be  seen,  that  the  distance  from  4  to  9  is  5 
figures;  from  9  to  16  is  7  figures;  from  17  to  25  is  9  figures;  and  so  go, 
increasing  bj  2. 

Or  the  squares  may  be  found  as  follows  :  Divide  1  from  the  other  num- 
bers; then  for  even  roots  tnke  as  many  of  the  next  even  numbers  as  are 
equal  to  the  root;  and  for  odd  roots  take  as  many  odd  numbers  as  are  equal 
to  the  root:  the  last  figure  of  each  group  gives  the  square  of  the  nunher 
of  the  group.    As, 

13  8  4  5  6 

1  I  2  4  I  5  7  9  I  10   12   14  16  1^  17   19  31  33  25  |  26  38  30  33  34  36 

It  is  seen,  that  there  is  an  alternation  of  groups  of  even  and  odd  nuin- 

bers.     The  omitted  figures,  are  leaa  \a  Bomber  by  one,  than  the  number  of 

each  group. 

The  square  of  any  number  being  known,  the  square  of  the  next  number 
above  is  ascertained  by  adding  to  the  known  square  tiit  sum  of  the  two 
numbers.  As,  the  square  of  40  being  1600,  the  square  of  41  is  a  1600+ 
40+41  B  1681. 

Of  course  the  square  of  the  next  number  bdtiw  tile  number,  wliose  square 
is  known,  is  ascertained  by  deilucting  the  sum  of  the  two  numbers  from  the 
square  :  1681  being  known  as  the  square  of  41,  subtract  41+40  from  I6tl, 
and  it  gives  the  square  of  40bs1600.  W.  A. 


Mechaiiics^  Register. 


List  of  Amsuxcan  Patsnts  whxoh  issubd  iir  January,  1838. 
With  Remarks  and  £xemplkations  by  the  Editor, 


1.  For  improvement  in  the  Loom  fir  weeming^  knotted  Counter' 
pane%j  and  other  fabrics  in  which  the  woof  is  raised  from  the  surface; 
Erastus  B.  Bigelow,  West  Boybton,  Worcester  county,  Massachusetts, 
January  6. 

The  claims  made  are,  '*lst.  Baising  the  knots  which  compose  the  figure, 
from  the  surface  of  the  cloth,,  by  a.  scriea-of  movable  deo^  or  teelby^or 


Digitized  byVjOOQlC 


Jtmeriean  Patenta  for  January^  with  Remark$.         297 

hooks.  2d.  Supporting  the  woof  during  the  operation  of  the  movable 
dents,  or  teethy  or  books;  and  thereby  regulating  the  length  of  the  knots  bj 
a  bar,  beam,  or  race  piece,  as  described.  3d.  Separating,  or  dividing  asun- 
der, the  threads  of  tne  warp,  by  means  of  beveled  pieces  of  metal  on  the 
sides  of  the  movable  dents,  or  hooks,  or  teeth,  to  prevent  them  catching  into 
and  breaking  the  threads.  4th.  A  toothed  cylinder,  or  cylinders,  acting 
on  machinery  intervening  between  them  and  the  dents,  or  teeth,  or  hooks, 
successively  to  raise  the  knots  which  compose  the  figure.  5th.  The  appli- 
cation of  a  prism  and  pattern  card  to  produce  the  variations  in  the  pattern^ 
or  figure," 

Accompanying  the  specification  of  this  patent  are  five  sheets  of  draw- 
ings, aft'ording  a  clear  view  of  the  invention,  of  which  no  adequate  idea  can 
be  furnished  without  such  aid. 


2.  For  a  machine  for  Crimping  Leather  for  Boots;  Lucius  Upham, 
Putney,  Windham  county,  Vermont,  January  9. 

A  common  boot  crimp  is  taken,  and  the  back  edge  of  it  is  cat  away  at 
the  heel,  and  contiguous  to  it  at  the  leg^  and  foot,  so  as  to  admit  three  dou- 
ble blocks  of  about  three  inches  long  to  occupy  the  place  of  the  removed 
atuflf ;  the  pairs  of  blocks  lay  side  by  side,  and  are  coupled  together  by  wire 
staples,  forming  loops  at  their  backs,  each  pair  having  two  staples.  Through 
each  block  passes  a  screw  which  is  to  bear  on  the  back  edge  of  the  crimpt 
and  when  the  leather  is  tacked  on,  it  is  to  be  strained  by  turning  the  screws. 
The  claim  is  to  **the  application  of  the  six  blocks  connected  by  staples,  and 
moved  by  screws,  in  the  manner  before  described;  to  move  independently 
of  each  other,  or  simultaneously,  as  the  leather  may  require.'' 


3.  For  a  machine  for  Moulding,  and  off^bearing.  Brick  and  Tik; 
Loomis  E.  Ransom,  Millport,  Chemung  county,  New  York,  January  9. 

The  prepared  clay  is  put  into  a  hopper,  or  box,  from  whence  it  is  forced 
into  the  moulds  placed  in  front  of  the  hopper,  which  is  open  for  that  pui^ 
pose.  The  hopper,  and  the  frame  of  this  machine  are  so  formed  that  the 
moulds  when  being  filled,  slope  back  at  an  angle  of  from  five  to  ten  degrees, 
givine  them  a  tendency  to  fall  towards  the  table  in  front,  and  preventing  the 
clay  from  falling  out.  There  are  ribs  in  front  of  the  hopper,  so  formed  and 
placed  as  to  divide  the  clav  and  conduct  it  into  the  moulds.  The  follower 
Which  fills  the  moulds  works  horizontally  from  the  back  of  the  machine,  it 
rests  on  the  bottom  of  the  hopper,  and  slides  in  grooves,  being  operated  on 
by  a  treadle.  When  the  moulds  are  filled,  strikers,  formed  of  plates  of 
metal,  are  brought  down;  there  is  one  of  these  strikers  to  each  brick,  and 
it  is  guided  by  a  rebate,  or  groove  on  the  ribs.  The  lower  ends  of  the  stri- 
kers are  sharp,  and  curved  crosswise.     The  claims  are: 

*'  1st  The  manner  of  conducting  the  ribs  of  the  grating,  and  of  arrang- 
ing them  as  described. 

*^3d.  The  method  of  constructing  the  strikers  as  above  described,  with 
the  lower  ends  curved  forward,  to  prevent  the  clay  adhering  to  the  face  of 
the  strikers. 

**3d.  The  arrangement  of  the  inclined  frame  to  give  the  moulds  an  in- 
'  dining  position  forward,  in  order  to  cause  the  clay,  by  its  gravity,  to  fall  into 
the  moulds  after  being  cut,  and  to  enable  the  operator  to  remove  them  with 
ease  as  above  described." 
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4,  For  StrengiheninfT  the  axles  of  Baii  Hood  Cars  and  Loeamo- 
iives;  Ziba  Durkee,  Philadelphia^  Pennsylvania,  January  9. 

Upon  the  niddle  of  each  axle  there  is  placed  an  iron  cylinder,  having 
flanches  r\%\n^  from  each  of  its  ends,  giving  to  it  the  general  form  of  « 
common  bobbin.  These  fliinches  are  each  to  have  holes  through  them  to 
receive  the  ends  of  rods  of  iron,  the  other  ends  of  which  pass  through  Iron 
plates  placed  on  the  face  of  each  wheel,  and  surrounding  the  hubs;  there 
may  be  four,  or  any  preferred  number,  of  such  rods,  which  are  to  be  drawn 
tight  by  nuts  and  screws.  This,  the  patentee  says,  %vill  ^greatl v  strengthen 
the  axle,  and  prevent  it  from  breaking,  and  support  the  wheels  should  an 
axle  break.  With  this  attachment  a  smaller  axle  than  those  now  in  use 
will  answer  every  purpose."  The  claim  is  to  the  above  **mode  of  strength- 
ening the  wheels  and  axles  of  locomotives  and  rail  road  cars,  by  the  com- 
bination of  the  cylinder,  plates,  and  rods,  constructed  and  connected  sub- 
stantially as  within  described." 

6.  For  an  improvement  in  the  Machine  for  breaking  Flax  and 
Hemp  ;  Andrew  Forsyth,  Columbia,  Maury  county,  Tennessee,  Janu- 
aryO. 

This  machine  is  censtrocted  Uke  the  common  hand  break,  but  the  slaU 
forming  the  bed,  are  placed  upon  springs,  that  they  may  yield  in  some  de- 
gree to  the  stroke.  This  constitutes  the  whole  «f  the  so  called  improve* 
ment,  and  is,  of  course,  the  only  thing  claimed. 

6.  For  an  improTement  in  the  mode  otMiaehing  Springs  to  Car- 
riages; David  A.  Morton,  Groton,  Tompkins  county,  New  York,  Janu- 
ary  <y» 

To  the  underside  of  the  bottom  of  a  carriage,  are  to  be  fixed  cases,  or 
tubes,  running  lengthwise,  and  near  to  each  side.  Within  these  cases  there 
are  to  be  spiral  sprinas,  wound  so  as  to  leave  a  space  between  each  coil,  to 
allow  of  their  being  drawn  together*  Rods  passing  through  these  springs 
have  straps  attaclied  to  them,  which  straps  extend  out  at  either  end  and 
wind  round  a  cylinder  fixed  upon  a  shaft  for  that  purpose.  To  the  jacks 
by  which  the  body  is  to  be  suspended  are  also  attached  straps  which  in  like 
manner  wind  around  cylinders  upon  the  same  shaft  with  the  straps  first 
named,  but  in  a  reverse  direction.  The  straps  which  are  attached  to  the 
springs  pass  over  rollers  at  the  ends  of  the  spring  case,  to  conduct  them  to 
the  cylinders  upon  the  shaft.  Different  modes  of  modilying  these  springy 
straps, cylinders, and  their  appendages, are  pointed  out  by  the  patentee; 
there  may,  for  example,  be  but  one  spring  case  along  the  centre  of  the  car- 
nage body,  or  the  spiral  springs  may  be  affixed  without  their  being  enclosed 
in  a  case. 

The  patentee  says  "it  will  appear  obvious  that  when  the  body  is  thus 
suspended  and  the  carriage  is  in  operation,  a  portion  of  all  the  straps  are 
alternately  unrolling  and  rolling  up  on  the  cylinders.  When  the  body  set- 
tles, a  portion  of  the  straps  attached  to  the  springs  are  at  the  same  time 
taken  up,  which  will  consequently  contract  the  springs.  When  the  body 
rises  a  portion  of  the  straps  attached  to  the  jacks  are  taken  up,  and  a  por- 
tion of  those  attached  to  the  springs  are  at  the  same  time  thrown  off,  which 
Will  necessaril;^ elongate  the  springs.*' 

"What  I  claim  as  my  invention  and  desire  to  secure  by  letters  patent,  is 
the  combination  of  the  above  described  rollers,  the  straps,  and  the  irons  by 
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%hich  the  spriogt  are  contracted,  with  harizontai  spiral  spriogs  attached  ta 
the  under  aide  of  the  carriage  bod^  as  herein  described.'* 

There  ia  certainly  much  ingienuity  in  the  above  described  arrangement, 
and,  80  far  as  we  know,  it  is  essentially  new;  and  we  think  also  that  these 
springs  will  operate  pleasantly^  the  great  objection  to  them  is  their  liability 
to  fracture,  an  accident  of  frequent  occurrence  in  spiral  springs  aimilacly 
acted  upon. 

7.  For  a  machine  for  sowing  Plaster ^  Ashes,  and  other  separable 
substances;  Julius  Natch,  Great  Bend,  Susquehanna  county,  PennsyL 
yania;  first  patented  August  17th,  1835*  Surreudered  and  re-isaued 
January  0. 

This  machine  was  noticed  at  p.  304,  toI.  XYIU  but  with  a  mistake  in  the 
name,  the  patentee  being  called  Notch%  instead  of  Natch;  we  there  remark- 
ed upon  tlve  defectiveness  of  the  speciJBcation,  a  fault  which  the  new  one 
18  intended  to  cure.    The  following  are  the  claims  now  made : 

*»The  invention  claimed  by  me  the  said  Julius  Natch,  and  which  I  desire 
to  secure  by  letters  patent,  consists  in  the  combination  of  the  slide  or  agi- 
tator and  hopper,  aa  described,  for  agitating  the  substance  in  the  same  to  bo 
sown,  so  as  to  cause  it  to  pass'  from  the  hopper  regularly  and  evenly.  I 
likewise  claim  the  gauges  for  regulating  the  swinging  parts  of  the  hopper, 
whether  constructed  as  herein  set  forth,  or  in  any  other  manner  substantially 
the  same  la  principle.'* 

8.  For  an  improved  Machine  for  cutting  Straw^  and  other  sub^ 
stances;  Edwin  Giltett,  Ellington,  Tolland  county,  Connecticut,  Jan.  9. 

In  the  general  construction  of  this  cutting  machine  there  ia  not  any  thing 
new.  The  straw  to  be  cut  is  placed  in  a  trough,  and  is  fed  to  the  knife  by 
a  comb-like  plate,  denominated  vibrating  fingers.  The  knife  is  attached  to 
a  vibrating  frame  worked  up  and  down  by  a  crank,  in  the  ordinary  way. 
The  things  claimed  are  a  **spring  rest  in  front  of  the  knife,  in  combination 
as  described;  and  the  method  of  feeding  the  vibrating  fingers.'^ 

The  spring  rest  consists  of  a  bar  of  iron,  or  of  steel,  in  front  of  the  cut* 
ting  box,  and  between  which  and  the  fore  end  of  the  box  the  knife  is  to 
pass;  said  spring  rest  having  a  yielding  motion, for  the  purpose,  it  is  said, 
of  preventing  the  clogging  of  the  machine.  We  have  seen  many  similar 
machines  work,  but  we  never  witnessed  the  necessity  for  such  a  contrivance, 
nor  are  we  very  certain  that  the  proposed  effects  would  be  produced  by  it. 
A  rod  extending  from  the  crank  to  the  feeding  comb, or  vibrating  fingers,  is 
designed  to  give  the  required  movements  to  that  article. 

9.  For  improvements  in  the  mode  of  Constructing  and  operating 
ChumSi  fyc;  S.  P.  W.  Douglass,  l^AnsingburghyRensellaer  county,  New 
York,  January  9. 

This  patent  is  taken  for  a  peculiar  mode  of  giving  to  the  dasher  of  the 
common  vertical  churn  a  rotary,  as  well  as  the  ordinary  vf(>rating  motion, 
and  the  mode  described  of  doing  this  forms  the  subject  of  the  claim. 

10.  For  an  improvement  in  the  Machine  /or  planing  plank,  boards^ 
and  clap'boards;  Barnabas  Langdon,  Troy,  Ransellaer  county,  New 
York,  January  9. 

''The  nature  of  my  improvement  consists  in  providing  machinery,  that  in 
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it8  operation  will  prodace  an  horizontal  reverberatorj  moTement  bj  which 
the  plank,  or  board,  is  driven  in  a  lengthwise  direction  before  a  statiooarjr 
plane  stock  set  with  cutters,  so  as  to  plane  and  smooth  the  plank,  reducing 
It  at  the  same  time  to  the  required  uniform  thickness;  and  also  bj  provid- 
ing an  additional  apparatus  for  the  purpose  of  grooving,  tongneing,  and 
straightening  its  edges,  all  at  one  operation.'' 

The  claims  made  are  to  certain  ^grooves,  or  channels,  in  the  faces  of 
the  plane  stocks,  with  the  arrangement  of  the  cutters  corresponding  with 
the  grooves,  wherebj  the  extra  thickness  of  the  plank  is  taken  oflr,or  reduc- 
ed, with  greater  ease  and  effect.  The  particular  arrangement  and  con- 
struction of  the  plates,  or  slides,  to  which  the  cutters  are  fastened.  The 
clamps  with  the  back  plates  for  guiding  the  planks,  or  boards,  and  keeping 
them  in  a  straight  direction.  The  iron  slides  with  their  springs  for  suppori- 
ingthe  plank  in  the  operation  of  planing,'*  &c. 

The  foregoing  claim  relates  to  certain  particulars  in  the  construction, 
which  are  represented  in  the  drawing.  The  machine  itself  is  of  double 
the  length  of  the  stuff*  to  be  planed,  so  that  for  boards  of  eighteen  feet  in 
length,  the  bench  would  be  upwards  of  thirtj*siz  feet  Under  the  bench 
there  is  a  rack,  driven  backward  and  forward  bj  a  pinion,  with  a  reversing 
motion.  The  plank  stands  edgewise,  between  two  cheeks,  and  from  the  up- 
per side  of  the  rack  rise  two  drivers,  which  are  to  bear  against  the  back  end 
of  the  plank  and  force  it  forward.  Ac  each  end  of  the  bench  there  are 
sets  of  irons,  or  cutters,  placed  one  behind  the  other,  to  cut  the  stuff*  in 
succession;  these  cutters  operate  like  ordinary  plane  irons,  and  stand  verti- 
callv.  The  devices  for  planing  clapboards,  &c.  we  shall  not  attempt  to 
explain.  To  the  machine,  in. its  general  construction,  there  is  not  anj 
claim;  we  think,  however,  that  it  possesses  sufficient  ooveltj  to  have  justi- 
fied one,  without  limiting  the  claims  to  its  individual  appendages. 


11.  For  improvements  in  i\ie  Machine  for  shaving  Shingles;  Bar- 
nabas Langdon,  Troy,  New  ITork,  January  9. 

The  claim  is  to  **the  slide  with  its  seat  or  checks,  for  holding  the  shin- 
gle and  giving  it  its  proper  taper;  the  manner  of  securing  it  in  its  bed  by 
means  of  the  clamps,  and  carrying  it  before  the  face  of  the  plane,  and  also 
the  general  combination  of  the  different  parts,"  &c.  These  claims  refer  to 
the  peculiarities  of  construction  devised  by  the  patentee;  but  the  machine 
does  not  otherwise  differ  materially  from  such  as  have  been  previously  made. 

12.  For  an  improvement  on  the  Planing  Machine^  for  which  a  pa- 
tent was  obtained  August  26th,  1833;  James  McGregor,  Wilton,  Sara- 
toga county,  New  York,  January  9. 

The  original  machine  is  noticed  at  p.  120,  vol.  XIII;  the  improvements  now 
added  have  undoubtedly  much  enhanced  its  value.  A  good  general  idea  of 
them  may  be  obtained  from  the  following  claims  : 

**The  first  improvement  which  I  claim  consists  in  the  new  arrangement 
of  the  tongueing  saws,  namely,  in  the  first  jointing  of  one  ed^e  by  a  circu- 
lar saw.  upon  the  first  saw  shaft,  and  the  subsequent  jointing  of  the  opposite 
edge,  whilst  the  edge  first  jointed  is  at  the  same  time  effected,  at  a  point 
opposite,  or  nearly  opposite  to  the  second  jointing  saw.  My  second  claim 
to  improvement  is  to  the  employment  of  the  gauge  strip,  in  the  manner  aod 
for  the  purpose  set  forth."  There  are  some  other  claims,  but  from  the  na- 
ture of  the  machine  a  drawing  would  be  required  to  make  them  understood. 
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13.  For  improvements  in  Locomotives  and  Sail  Road  Cars;  Jonas 
P.  Fairlamb  .and  L.  C.  Judson,  city  of  Philadelphia,  January  9. 

Claim.*— ''What  we  claim  as  our  invention  and  desire  to  secure  by  letters 
patent  is  the  construction  and  application  of  the  cylinder  bunts,  to  graduate 
the  concussion  of  two  bodies  coming  in  contact.  The  construction  and 
application  bf  the  safety  guard  clamps  to  wheels,  to  avoid  danger  when  an 
axle  breaks.  The  application  of  imall  truck  wheels  to  guard  against  danger 
when  a  large  wheel  breaks.  The  spring  lever ^  and  mode  and  manner  of  guid- 
ing cars  from  one  track  of  railway  to  another  without  the  use  of  switches; 
and  the  construction  and  application  of  the  double  universal  joints  each  part 
as  specified  and  described." 

What  the  patentees  call  cylinder  bunts  is  a  new  form  of  buffing  appara- 
tus, to  ease  oflf  the  blow  when  two  cars,  &c.,  come  into  collision.  It  is 
proposed  to  have  strong  metallic  cylinders  bored  out  in  tlie  manner  of  can* 
non,  and  into  these  to  fit  pistons,  with  rods  projecting  out,  and  covered  with 
some  elastic  material,  to  receive  the  blow;  within  the  cylinders  are  to  be 
placed  spiral  springs;  but  (he  principal  dependance  is  upon  the  elasticity  of 
the  air,  redacting  upon  the  piston.  ^  It  is  believed  that  with  four  such 
cylinders  of  twelve  inch  calibre,  eight  feet  in  length,  two  inches  thick,  of 
sound  cast  iron,  well  hooped  with  first  rate  wrought  iron  upon  each,  two 
locomotives  may  meet  when  going  at  the  rate  oJF  thirty  miles  an  hoar  with* 
out  sustaining  any  damage."     Crtdat  Judaeus, 

The  safety  guard  clamps  are  to  extend  over  each  wheel,  and  come  nearly 
in  contact  with  the  hub  on  each  side,  so  that  in  case  of  the  breaking  of  an 
axle,  they  shall  form  bearings  by  being  brought  into  actual  contact. 

The  spring-lever,  which  is  to  be  a  substitute  for  switchesjs  to  be  attach- 
ed to  the  frame  of  each  set  of  wheels  of  an  eight  wheel  car  in  such  a  manner 
as  that  by  pressing  upon  them  ^hej  shall  direct  the  cars;  how  this  is  to  be 
effected  is  by  no  means  clearly  made  known. 

The  double  universal  Joint  is  to  connect  cars  together,  and  to  be  used  in 
lieu  of  the  devices  now  employed. 


14.  For  apparatus  for  leaching'  Jlshes\  Elijah  Williams,  Westfield, 
Chautauque  count",  New  York,  January  9. 

This  patent  is  taken  for  a  particular  mode  of  constructing  the  apparatus 
for  leaching  ashes;  the  claims  made  being  to  ^Hhe  use  of  a  boiler  like  that 
described,  furnished  with  a  safely  tube,  for  the  purposes  set  forth." 

The  ashes  are  to  be  boiled,  and  afterwards  strained,  in  the  apparatus  de- 
scribed, the  superiority  of  which  over  the  means  ia  ordinary  use  is  not  very 
apparent;  the  organ  of  novelty  is  very  small,  that  of  utility  we  have  not 
been  able  to  discover. 


15.  For  an  improved  Canal  Boat;  Edward  Randolph,  Salt  Creek, 
Muskingum  county,  Ohio,  January  9. 

This  is  a  contrivance  which  .differs  but  little  from  some  that  have  preced- 
ed it,  but  still  sufficiently  to  obtain  the  grant  of  a  patent.  The  boat  is  to 
tie  of  the  twin  kind,  with  a  paddle  wheel  in  the  centre.  The  principal. de- 
pendence for  its  utility  is  upon  its  leaving  the  waters  unagitated  by  the  aid 
of  a  fender  board,  and  a  smoothing  board,  which  are  thus  claimed.  ^  What 
I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the  way 
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the  wheel  is  hung  in  a  square  trunk  formed  by  the  fender  board  ODder  the 
wheel;  and  also  the  smoothing  board  hung  behind  the  wheel,  so  as  to  dis- 
cbarge the  water  without  doing  anj  injury  to  the  banks  of  the  canal.'' 

Methods  very  similar  have  been  be  fore*  essayed,  but  the  great  difficulty  in 
attaining  this  long  sought  end  has  not  been  removed,  and  (roro  the  obstinacy 
of  its  character  is  likely  always  to  remain  in  full  force.  Canal  boats  will 
displace  a  portion  of  water  equal  in  weight  to  themselves,  and  to  that  of 
their  load,  and  this  must  be  constantly  flowing  back  as  the  boat  advauces 
in  order  that  the  cavity  may  be  filled,  which  must  otherwise  be  left  at  her 
stern  This  is  in  conformity  to  a  law  of  nature  which  has  existed  through-* 
out  all  time,  and  one  which  nature  alone  can  repeal. 


16.  For  an  Jlpparattis  far  Steaming^  Boilings  ^c;  B.  F.  Gold, 
city  of  New  York,  January  9. 

This  contrivance  is  merely  a  double  cover  of  tin,  enclosing  air  between 
the  two  laminae,  and  to  be  placed  like  a  dish  cover,  over  articles  to  be  boil- 
ed, &c.    The  claim  is  to  this  contrivance. 


17.  For  improvements  in  Scales^  Beams  and  freights  $  Alvah  N. 
Free,  city  of  Troy,  New  York,  January  9. 

The  claim  made  is  to  *Mhe  making  the  upper  edge  of  the  scale  beam  on 
which  the  poise,  or  weight,  han^,  smooth  and  even,  and  combining  therewith 
a  poise  having  a  pointer,  or  pointers,  as  described."  The  beam  is  divided 
on  the  side  in  the  usual  manner  of  steelyards,  and  a  pointer  rising  from  the 
top  of  the  poise  indicates  the  weight  of  the  article  weighed,  by  the  divisions 
and  the  respective  figures  marked  on  the  beam. 


16.  For  a  Machine  Jar  washing  and  pulverizing  poiaioes  in  the 
manufacture  of  Starch;  Sylvanus  Richardson,  Jerico,  Chittenden 
county,  Vermont,  January  9. 

This  is  an  apparatus  in  which  a  revolving  shaft,  furnished  with  arms  aet 
obliquely*  operates  upon  the  potatoes  within  a  circular  trough  kept  filled 
with  flowing  water;  they  are  conducted  into  a  hopper,  by  the  action  of  the 
apparatus,  and  from  the  hopper  pass  under  a  grating  cylinder;  they  then 
drop  between  rolling  cylinders,  by  which  they  are  reduced  to  a  complete 
putp,  and  are  thus  prepared  for  the  making  of  starch  from  them.  The 
individual  parts  of  the  apparatus  are  not  claimed,  but  the  inventor  says  that 
he  is  **not  aware  that  the  trough  fur  washing,  with  its  appendages,  and  the 
graters  and  rollers  in  their  present  arrangement,  and  for  the  uses  and  pur- 
poses set  forth,  have  ever  been  before  so  used.  He  therefore  claims  as  hi» 
invention  the  washing  trough  and  its  appendages  in  combination  with  the 
grater  and  rollers,  in  their  arrangemeni  and  combination  as  described,  for 
the  uses  and  purposes  herein  before  described.'^ 

19.  For  an  improvement  in  his /'a /en/  Lamp^  and  in  other  ana  to* 
gous  .Lamps;  Samuel  Rust,  city  of  New  York,  January  9. 

This  improvement  consists  in  the  manner  in  which  a  shade  is  added  ta 
the  lamps  previously  patented  by  Mr.  Rust ;  the  roller  for  raising  the  wick; 
its  connexion  with  the  stopple  and  tube  being  the  same  as  formerly. 


Digitized  byVjOOQlC 


Jimt^ican  PaienU  for  January ,  mth  Remarks.  303 

20.  For  applyiDca  shade  to  the  Lamps  formerly  patented;  Samuel 
Rust,  city  of  New  York,  January  9. 

This  patent,  as  will  be  seen  by  the  title,  is  for  a  purpose  similar  to  the 
former,  the  mode  of  fixing  and  arranging  being  sufficiently  different,  how- 
ever, to  indace  the  taking  of  a  separate  patent. 

21.  For  a  Cooking  Sieve;  E.  L.  Parshley  and  B.  Furbish,  Bruns- 
wick, Cumberland  county,  Maine,  January  9. 

The  difference  between  this  and  several  other  stoves^  is  very  slight. 
The  claim  is  to  ^^the  particular  mode  of  arranging  the  plates  for  conducting 
the  draught  down  behind  the  fire,  under,  and  up  at  the  back  of,  and  then  over, 
the  oven,  to  theH^ront  thereof,  and  thence  back  under  the  boiler,  or  boilers, 
to  the  escape  flue  at  the  back  of  the  stove."  The  apparent  novelty  is  the 
insertion  of  a  plate  between  the  top  plate  of  the  oven  and  the  top  plate  of 
the  stove^  reaching  entirely  back  to  the  back  plate,  so  as  to  bring  the  draft 
to  the  front  from  the  back,  and  carry  it  thence  back  to  the  smoke  pipe  at 
the  rear  end  of  the  stove. 


22.  For  improvements  in  the  Machine  for  rubbing  and  hulling 
Rice  and  other  grain  ;  Alfred  and  WUlianT  J.  Duvall,  city  of  Balti- 
more,  January  9» 

A  hollow  cylinder  is  to  be  made  of  cast-iron,  which  is  to  be  formed  of 
staves,  and  hooped  together.  Within  this  is  to  be  placed  a  cylinder  which 
is  to  revolve  within  it,  having  a  space  of  two  or  three  inches  between  the 
two.  The  outer  cylinder,  which  is  to  be  stationary,  has  teeth,  or  short 
arms,  projecting  inward,  and  the  inner  cylinder  has  corresponding  teeth 
projecting  outwards,  which  pass  between  the  former.  The  grain  is 
admitted  through  openings  in  the  head  of  the  machine,  and  discharged  at 
its  lower  end.  The  claim  is  to  ^Hhe  mode  of  constructing  the  cj^linder  and 
runner  with  teeth  passing  between  each  other  in  the  manner  tlescribed.^' 
Machines  for  the  same  purpose,  and  consisting  of  one  vertical  cylinder  re- 
volving within  another,  and  armed  with  teethy  have  been  long  in  use;  the 
teeth,  however,  have  been  generally  such  as  to  operate  like  graters,  whilst 
those  used  in  the  present  machine  act  as  stirrers  and  agitators;  our  impres- 
sion is  that  if  all  the  models  fonneily  existing  in  the  office  were  still  there, 
some  having  a  near  approach  to  this  would  be  found. 

23.  For  a  Spherometer  for  ascertaining  the  relative  Bearing  of 
Places;  Cephas  Johnson,  Southington,  Hartford  county,  Connecticut, 
January  9. 

The  claims  made  are  to  the  manner  of  combining  together  the  several  grad- 
uated plates,  and  arcs  of  circles  adopted  by  the  patentee,  ^'namely,  the 
compass,  divided  into  two  separate  parts,  set  vertically  on  the  opposite  side 
of  a  circle,  having  the  eastern  points  6n  one  part,  and  the  western  points 
on  the  other  part;  the  part  on  which  the  western  points  are  marked  stand- 
ing on  the  eastern  side,  and  that  on  which  the  eastern  points  are  marked 
standing  on  the  western  side  of  the  instruments.  The  prime  vertical  in 
the  form  of  a  semicircle  attached  to  the  compass  plates,  turning  on  its  ends 
to  correspond  with  said  plates,  beviled  on  the  inner  ed^e,  graduated  fjir 
measuring  geographical  miles,  and  having  shoulders  projecting  to  indicate 
the  point  of  the  compass.    The  movable  meridian  in  the  form  of  a  semicircle, 
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beviled  on  both  edges,  interaectmg  at  once  the  prime  Tertical  and  equinoc- 
tial circle,  and  turning  on  pivots  at  the  ends;  the  sliding  meridian  moTing 
horizontally  around  a  circular  plate;  the  equinoctial  circle  set  Terticatlj, 
beviled  on  its  circular  edge,  and  graduated  on  both  bevils,  coinmencing  at 
opposite  ends  on  each  bevil;  the  junction  of  the  equinoctial  circle  at  ita 
base  with  a  circular  plate;  all  combined  and  made  to  move  in  the  manner 
set  forth;  to  produce,  and,  bj  such  combination  and  movements  of  the 
movable  parts,  producing  the  effect  of  ascertaining  the  relative  bearings  of 
places,  directing  a  ship  by  the  shortest  course  (rom  one  place  to  another, 
running  lines,  and  determining  true  distances." 

After  this  imposing  array  of  claims  it  will  not  be  expected  that  we  shall 
undertake  to  describe,  and  discuss,  the  merits  of  an  inatrumeat  consisting 
of  so  many  parts.  We  are  apprehensive  that  this,  like  many  similar  instru- 
ments, will  serve  better  to  display  the  skill  of  the  contriver,  than  to  fill 
his  pockets  by  coming  into  extensive  use. 

24.  For  an  improvement  in  Carriage  Springs;  William  Patton, 
Towanda,  Bedfoitl  county,  Pennsylvania,  January  9. 

There  have  been  several  patents  issed  within  a  few  months  for  Tarious 
modes  of  constructing  springs  for  carriages;  most  of  them  are  contrivances 
of  little  or  no  value;  in  many  instances  they  bear  so  close  a  resemblance 
to  each  other  as  to  show  that  they  are  the  results  of  imitation;  a  fact  which 
would  be  still  more  strikingly  exemplified  were  we  to  publish  the  applica- 
tions for  similar  patents  which  have  been  rejected.  Where  patents  have 
been  granted,  the  things  claimed  have,  of  course,  been  supposed  to  possess 
some  novelty,  whatever  doubt  may  have  existed  respecting  their  utility. 

The  claim  in  the  patent  beiore  us,  is  to  *Hhe  adding  to,  and  combining 
with,  the  semi-eliptical,  or  cradle  spring,  straight  bars,  cross  beams,  doa- 
ble bows,  or  projecting  standards,  one  or  more  flat  spiral  springs,  construct- 
ed as  described.*^  The  spiral  springs  are  placed,  and  operate,  between 
the  upper  and  lower  springs,  in  a  manner  differing  but  little  from  those  pa- 
tented by  William  Croasdale,  the  specification  of  which  will  be  found  at 
p.  £35,  vol.  XX. 


25.  For  improvements  in  the  Machine  for  Mortising  and  Dove- 
tailing; John  Brainard,  Aurora,  Portage  county,  Ohio,  January  9. 

In  this  machine  the  mortising  chisel  is  worked  up  and  down  by  a  toggle 
joint,  to  one  of  the  bars  of  which  a  handle  is  affixed,  which  projects  out 
like  a  pump  handle;  the  stufTis  placed  on  a  bed,  and  otherwise  managed 
in  the  ordinary  way.  As  respects  dovetailing,  there  is  little  probability  of 
the  machine  ever  being  used  for  this  purpose,  as  there  is  no  particular  pro- 
vision adapting  it  to  this  object,  the  stuff"  to  be  dovetailed  being  placed  upon 
the  bedy  and  moved  by  hand  so  as  for  the  chisel  to  cut  as  it  does  in  mor- 
tising. The  claim  is  to  ^<the  combination  of  the  toggle  joint,  handlte,  and 
chisel  stock,  applied  to  mortising  and  dovetailing,  as  described.'^ 


26.  For  an  improvement  in  the  mode  of  Hanging  Doors^  to  pre- 
vent rain  from  being  forced  under  them  by  JVind^  fyc;  Edmund  C. 
Tilson,  Thomastoo,  Lincoln  county,  Maine,  January  0. 

The  claim  is  to  the  '^letting  a  door  down  an  offset  in  the  threshold   when 
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shut*  <o  prevent  the  rain  from  driving,  under  the  door  into  the  building; 
and  the  metbml  of  raising  the  door  so  ts  to  swing  over  the  stool,  and  of 
sustaining  it  at  pleasure  when  closed,  as  described." 

The  inventor  sajs,  ^^my  invention  consists  in  making  a  perpendicular 
offset  in  the  doorstool,  or  threshold,  ot  about  half  an  inch  below  the  level 
of  the  highest  part  of  the  stool,  so  that  the  door  when  closed  may  be  let 
down,  or  if  not  obstructed  will  slip  down  of  itself,  the  depth  of  the  offset, 
leaving  the  top  ridge  of  the  stool  elevated  thus  much  above  the  bottom  of 
the  door  on  the  inside,  but  not  on  the  outside;  and  in  placing  over  the 
door,  within  or  behind  the  inside  casine,  a  lever  moving  on  a  pivot,  mid- 
way from  the  short  end  of  which  a  roa  is  let  down  connected  by  a  spur 
with  the  heel  of  the  door,  so  as  to  raise  it  when  a  power  is  applied  to  the 
other  end  of  the  lever,  which  is  done  by  letting  down  a  rod  from  that  end 
also,  with  a  small  chain  at  the  lower  end  to  wind  it  on  the  windlass  in  the 
wall  by  a  knob  or  crank  on  the  outside  of  the  casing.  And  also  in  making 
an  ofl'^ett  in  the  eye,  or  joint  of  the  door  hinge,  so  that  one  leaf  of  the 
hinge  may  slide  down  on  the  connecting  wire,  half  an  inch  below  the  oth- 
er when  the  dfOor  is  shot;  and  placing  a  slide  in  the  jamb  casing  at  the 
heel  uf  the  door,  to  slide  under  the  door  to  keep  it  up  to  its  swinging  level 
in  fair  weather,  or  when  there  is  no  occasion  for  letting  it  down." 

Both  ingenuity  and  skill  are  liisplayed  in  the  contrivance  alluded  to, 
but  there  are  others  whicT)  have  been  devised,  consisting  of  fewer  parts, 
which  have  nevertheless  been  abandoned  on  account  of  their  complexity 
and  liability  to  derangement. 


27.  For  improvements  in  the  Machine  for  Boring  Framing  Tim- 
ber; Jared  Badger,  Brooklyn,  Windham  county,  Connecticut,  Janua- 
ry 20- 

This  machine  is  constructed  so  that  its  frame  may  be  moved  along,  and 
affixed  to  the  timber  to  be  bored,  preparatory  to  its  being  mortised.  By 
turning  a  winch,  two  vertical  shafts  geared  into  each  other,  and  carrying 
augers  at  their  lower  ends,  are  made  to  revolve.  Such  a  machine  may  be 
modified  in  so  many  ways  as  to  render  it  difficult,  if  not  impossible,  to  cod -^ 
struct  one  which  will  secure  any  available  right  to  its  inventor,  as  the 
claim  must  necesaarily  be  confined  to  special  contrivances,  which  admit  of 
the  substitution  of  others  equally  efficient.  In  the  present  case  the  claims^ 
are  confined  to  'Mhe  mode  of  regulating  the  auger,  or  augers,  crosswise  of 
the  timber,  by  means  of  slides  at  the  top  and  bottom  of  the  box,  or  car- 
riage, as  described. 


28.  For  a  Machine  for  Sowing  or  Planting  Ruia  Bmgm^  and 
other  seeds  or  grain;  Hiram  R.  Merchant,  Guilford,  Cbeoango  county, 
New  York,  January  20. 

This  resembles  many  other  planting  machines,  as,  indeed  must  necessa- 
rily be  the  case  where  contrivances  for  the  purpo<ie  have  been  so  nvmirou!*. 
It  has  two  handles,  and  a  single  wheel,  which  rolls  on  the  ground  like  that 
of  a  wheelbarrow.  The  hopper  which  is  to  contain  the  seed,  is.  placed  in 
advance  of  the  wheel,  and  has  in  front  of  it  a  share  for  making  a  furrow 
into  which  the  seed  is  to  be  dropped,  and  behind  it  two  scrapers  to  close 
the  ground  over  the  seed,  after  which  follo^vs  the  w4)teF,  or  roller.  The 
claim  is  to  the  mwle  of  "construction,  in  placing  the  hopper  forward  of  the 
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wheef,  cait^ting  the  wheel  to  answer  the  double  purpose  of  wheel  and  roK 
]er;  also*  the  manner  of  moving  the  slide,  and  scraping  the  dirt  from  the 

wheel." 


29*  For  improvements  in  the  art  of  Measuring  and  Cutting  Gar- 
ments; William  and  Charles  Kahlen,  Bloomsburg,  Columbia  county^ 
Pennsylvania^  January  20» 

The  specification  of  this  patent  is  a  little  MS.  volume  of  diagrams  and 
description*  consisting  of  about  twenty  pages.  We  have  so  frequently 
confessed  our  lack  of  learning  in  the  mathematics  of  tailoring,  as  to  ren- 
der unneccssarj  any  excuse  tor  not,  on  the  present  occasion,  offering  a  re- 
view qf  the  treatise  before  us.  The  authors  have  not  furnished  any  sum- 
mary of  its  contents  in  the  form  of  a  claim,  this  being  diffused  over  the 
whole  work, and  the  system,  in  its  general  features,  being  considered  as  essen- 
tially new. 


30.  For  improvements  in  the  Common^  and  Power j  Loom;  Ben- 
jamin Lapham,  Waterford^  Saratoga  county»  New  York,  Janua- 
ry 20. 

^'The  nature  ef  my  invention  consists  in  employing  a  spring  to  move  the 
wagstaff'ku.  throwing  the  shuttle,  and  of  dispensing  with  the  ordinary  pickery 
picker  strings  and  /»io^  rods^  commonly  used  in  the  power  loom;  which 
I  effect  by  straining  a  spring  gradually  during  a  full  revolution  of  the  cam 
shaft,  by  which  the  necessary  force  to  throw  the  shuttle  is  acquired  by  an 
easy  and  uniform  resistance  to  the  driving  power,  exerting  that  force,  al- 
ways certain,  under  any  speed  of  the  loom.^' 

**What  I  claim  as  new,  and  desire  to  secure  by  Letters  Patent,  is  the 
manner  of  applying  the  principle  of  gradually  accumulating  a  deposit  of 
power  to  throw  the  shuttle,  whether  it  be  by  the  use  of  straining  a  spring 
or  by  raisiag  a  weight,  as  herein  described.  And  secondly,  the  particular 
device  specified,  taken  and  considered  as  a  combination  of  old  methods  to 
produce  a  new  result.'' 

31.  For  an  improvement  in  the  Furnaces  for  Stoves  for  burning 
anthracite;  Eben  Eaton,  city  of  Troy,  N.  York,  January  20. 

This  stove  is  to  have  mica  sash  on  each  of  its  sides,  the  cast  Iron  plates 
tieing  as  entirely  composed  of  open  work  as  is  compatible  with  its  construe- 
tion.  The  grate  which  is  to  contain  the  fuel  is  a  kind  of  basket  grate,  com- 
posed of  fine  separate  pieces,  which  when  properly  combined,  form  a  hol- 
low cylinder  intended  to  revolve  on  an  axis,  with  which  it  is  provided  for 
that  purpoeei  the  particular  manner  of  forming  this  grate  is  set  forth  in  the 
specification,  and  the  claim  made  is  to  <Mhe  furnace  constructed,  {substanti- 
ally in  the  form  above  described,  or  with  such  variations  only  as  will  not 
alter  its  character,  or  mode  of  operation. 

32.  For  a  machine  for  Trashing  Grain  and  Shelling  Corn;  Myron 
T.  Gilbert,  city  of  Troy,  New  York,  January  20. 

This  machine  is  a  combination  of  the  ordinary  thrashing  machine,  with  its 
toothed  cylinder  and  concave,  and  of  that  kind  of  corn  shelling  machine  in 
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which  a  reTolving  plate  is  otad,  set  with  teeth.  The  shelliDg  plate,  or  disk^ 
constitutes  one  end  of  the  thrashing  cylinder,  and  the  corn  to  be  shelled  is 
fed  in  at  one  side  of  the  machine  in  the  usual  waj.  There  is  a  shelling 
plate  forming  a  segment  of  a  circle,  saj  one  third,  which  is  of  cast  iron, 
and  has  teeth  on  it  like  those  of  the  revolving  disk,  opposite  to  which  it 
is  placed  so  that  the  ears  fed  in  shall  pass  between  them.  The  claim  is  to 
*Hhe  mode  of  constructing  the  thrashing  cylinder  and  shelling  wheel,  as 
before  described,  being  cast  in  one  piece.  And  the  combinatmo  and  ar- 
rangement of  the  thrashing  cylinder  and  concave  with  the  shelling  wheel 
and  segment  plate  in  one  frame,  for  thrashing  grain  and  shelling  corn  at 
one  operation. 


33.  For  improvements  in  the  Apparatus  for  Divin£r$  William  H. 
Taylor,  city  of  New  Vork,  January  20. 

This  diving  dress  is  in  most  points  like  several  others  in  its  i^eneral  as- 
pect and  construction;  the  principal  improvement  consisting  in  the  em- 
ployment  of  a  larger  portion  than  usual  of  metallic  cylinders,  in  combina- 
tion with  the  flexible  water  proof  material,  the  more  effectually  to  protect 
the  limbs  and  other  parts  from  injury.  The  claims  are  '[/Sr^/,  the  peculiar 
construction  of  the  body  piece,  with  its  appurtenances  of  the  pipes  and 
chambers,  as  described.  Secondly^  the  joint  of  the  arms  and  legs,  as  made 
of  spiral  or  circular  wires,  or  hoops,  covered  with  india  rubber  cluth,  or 
other  substance  impermeable  to  water.  Thirdly^  the  mode  in  which  water 
proof  covering,  constituting  part  of  the  joints,  is  connected  and  secured 
to  the  cylindrical  pieces  of  the  arms  and  legs,  by  means  of  flanches  upon 
aaid  pieces,  and  a  seizing  of  copper  wire,  or  other  fastening.*' 

There  is«a  pipe  for  conveying  air  down  by  means  of  a  force  pump,  and 
another  pipe  from  which  the  air  respired  is  discharged.  We  cannot  pre- 
tend to  run  a  parallel  between  this  and  the  numerous  other  similar  appa- 
ratus of  which  we  have  some  knowledge,  not  having  seen  a  practical  trial 
of  the  others  $  but  on  a  late  visit  to  New  York,  the  above  described  ma- 
chine was  in  actual  use;  the  diver  remained  under  water  for  about  three- 
fourths  of  an  hour,  suflfering,  apparently,  but  little  inconvenience  during  that 
time;  he  moved  about  with  perfect  facility,  and  passed  into  water  of  diilerent 
depths  sending  up  various  articles  from  the  bottom.  We  know  that  in  all 
this  there  was  not  any  thing  of  actual  novelty,  but  it  is  mentioned  because 
it  tested  the  particular  apparatus  of  which  we  have  been  speaking,  and 
so  far  as  the  trial  went  it  was  perfectly  satisfactory. 


34.  For  an  improved  Cooking  Stove;  Horace  V.  Teall,  Canajoha- 
rie,  Montgomery  county,  New  York,  January  20. 

There  is  no  very  characteristic  feature  in  this  stove;  the  claim  is  to  '*lhe 
construction  of  a  partition  enclosing  the  two  large  holes  for  boilers,  with 
the  valves,  or  dampers,''  which  we  do  not  think  it  worth  while  to  de- 
scribe. 


35.  For  improvements  in  the  construction  of  Bee  Houses  and  Bee 
NiveSf  and  the  arrangement  thereof;  John  Searle,  Franklin,  Merri- 
mack county,  New  Hampshire,  January  20. 

The  specification  of  this  patent  contains  a  system  of  mnnngemenf,  and 
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a  pfan  for  the  coDStroctton  of  (he  houses  of  bees,  mach  in  detail,  aod  ac- 
companied by  various  graphic  illustrations.  The  claims  made  are  to  the 
construction  of  a  spout,  a  balcony  and  its  appendages,  a  ventilator,  a  feed- 
er, a  double  top  to  the  hive,  and  a  cement  floor  to  the  house;  all  of  which 
are  fully  described,  and  in  a  manner  evincing  a  knowledge  of  the  sub- 
ject.    The  whole,  however,  is  too  intricate  for  a  brief  description. 

36,  For  an  improved  Corset  Truss  for  Ruptures;  John  Oberhau- 
ser,  city  of  Charleston,  South  Carolina,  January  20. 

The  claims  under  this  patent  are  to  *Hhe  construction  of  a  corset  truss, 
under  its  various  modifications  as  described;  which  shall  sustain  the  nnascles 
of  the  abdomen  by  the  action  of  the  steel  spring,  or  springs,  which  sur- 
round the  body,  as  contradistinguished  from  the  .«upport  by  bandages  which 
have  been  frequently  resorted  to,  which  springs  are  widened  out  by  stiff 
plates,  capable  of  receiving  and  applying  two  or  more  pads  to  the  ruptured 
parts,  in  the  manner  set  forth," 

A  general  Idea  ol  the  mode  of  construction  may  be  formed  from  the  fore- 
going claims;  this  system  of  forming  trusses,  like  most  others,  will  afford  ad- 
vantages in  certain  cases,  but  it  still  presents  but  little  of  peculiarity,  or  of 
addition  to  the  resources  of  the  surgeon. 


37.  For  a  machine  for  Cutting  Heading  for  Casks;  Lee  Wells, 
liartsville,  Onondaga  county,  New  York,^ January  20. 

This  is  said  to  be  an  Improvement  on  George  Parke's  machine,  to  which 
we  shall  not  lake  time  to  refer.  The  headings,  it  appears,  is  to  be  cut  by  a 
knife,  and  the  claim  is  to  ^Mhe  construction  of  the  knife  gate,'as  described,^' 
which  description  is  not  very  luminous. 


38.  For  an  improvement  in  the  Horizontal  Wind  Mill;  William 
L.  Thomas,  and  J.  Lewis,  city  of  Boston,  January  27. 

The  claim  made  in  this  horizontal  wind  mill  isto**^the  manner  in  which 
the  opening  and  closing  of  the  wings  is  effected,  as  described."  The  wings 
are  represented  as  in  the  same  shape  with  those  of  the  ordinary  vertical 
sails;  the  devices  used  for  turning  the  sails  consist  in  causing  their  inner 
ends  to  be  acted  upon  by  what  is  called  a  double  inclined  plane,  the  incli- 
nation of  which  causes  then  alternately  to  present  their  edges  and  sides  to 
the  wind.  To  lessen  the  friction  iucident  to  this  mode  of  turning  them 
by  the  inclined  guide  piece,  friction  rollers  are  used.  At  their  outer  ex- 
tremities the  sails  are  braced  together,  so  as  to  give  ihem  the  requisite  sta- 
bility. 

We  very  much  doubt  the  success  of  this  plan,  and  apprehend  that  it  will 
not  be  found  cqua]  to  the  ordinary  mill  with  vertical  sails.  The  mode  of 
turning  the  sails  will  produce  considerable  and  constant  friction,  in  spite  of 
the  friction  wheels,  and  will,  we  apprehend,  be  very  liable  to  derangement 
from  this  cause. 


39.  For  a  machine  lor  Heading  Spikes  and  Nails;  Reneer  Dare, 
Bridgeton,  Cumberland  county.  New  Jersey,  January  27. 
The  pieces  of  nail  rod,  cot  inlo  lengths,  are  to  be  pointed  by  the  hammer 
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In  the  ordinary  way.  The  heading  machine  has  two  jaws,  operating  lilce 
those  of  the  hlacksmith^s  vice^  and  in  theee  are  filed  dies  adapted  to  the 
shanlL  of  the  nail  or  spilce,  which  is  to  be  placed  in  them,  and  the  head 
formed  by  a  hammer.  The  jaws  are  opened  and  closed,  and  the  nail  in- 
serted and  discharged  in  a  manner  described  in  the  specification,  and  the 
claim  is  to  ^Mhe  metftod  of  holding  np  and  discharging  the  nail  or  spike  in 
the  dieSy  for  the  formation  of  the  head,  and  opset  of  the  same."  We  are 
somewhat  at  a  loss  to  discover  the  real  value  of  the  machine,  as  it  seems 
to  ns  that  some  of  those  which  perform  the  whole  operation  of  spike  mak- 
ing, do  it  efiectnaliy,  producing  good  work  with  much  greater  rapidity  than 
can  possibly  be  done  with  that  bqfore  os. 


40.  For  a  Spark  ^  ExtinguUhery  for  Locomotives,  &c.;  Timothy 
Newhall,  jr.  Lynn,  Essex  county,  Massachusetts,  January  27. 

The  sparks  are  to  be  carried  into  the  chimney,  through  a  tube  which  is  re- 
curved after  it  enters  it,  so  as  to  have  its  mouth  downwards.  Below  this  open- 
ing there  is  a  box,  or  trouch,  to  contain  water,  into  which  the  sparks  are  to 
be  driven  by  the  force  of  the  draogbt.  To  prevent  the  waste  of  water, 
and  the  return  of  the  sparks,  the  mouth  of  the  tube  above  spoken  of,  is 
furnished  with  what  is  called  a  conical  funnel,  and  upon  this,  it  appears, 
the  utility  i>f  the  apparatus  depends.  It  is  obscurely  explained,  and  we 
really  do  not  understand  in  what  way  It  is  to  produce  the  contemplated  ef« 
feet;  with  the  claim,  therefore  we  dismiss  the  matter. 

''What  I  claim  as  my  invention,  and  desire  to  secure  by  Letters  Patent, 
is  the  manner  of  applying  the  conical  funnel  for  the  purpose  of  preventing 
the  waste  of  water;  and  this  I  claim  in  combination  with  the  other  parts  of 
the  apparatus  with  which  it  is  connected,  substantially  in  the  manner  set 
forth." 

4L  For  improvements  in  the  Machine  Jor  Cutting  Lagging; 
Benjamin  B.  Siade,  Smitbfield,  Providence  county,  Rhode  Island,  Jan- 
uary 27. 

The  stoves,  or  slats,  which  constitute  the  peripheries  of  the  drums,  or 
cylinders,  used  in  cotton,  or  other,  factories,  is  denominated  lagging,  and 
the  undersides  of  these  are  to  be  cut  concave  in  a  degree  corresponding  with 
the  size  of  the  drum,  or  cylinder,  of  which  they  are  to  constitute  a  part. 
The  intention  of  this  machine  is  to  cut  every  required  size  of  curve  by 
means  of  the  same  rotary  cotters,  which  are  affixed  to  the  periphery  of  a 
revolving  wheel,  and  cut  crosswise  of  the  stuff.  It  will  be  manifest  that  if 
such  wheel  is  of  the  size  due  to  the  smallest  curve,  by  pasaing  the  lagging 
over  it,  at  right  angles  with  its  plane,  the  desired  curve  will  be  obtained; 
that  if  the  cutters  project  over  the  edge  of  such  wheel,  and  the  stuff  be  passed 
over  its  face,  the  cutters  would  traverse  its  surface,  and  cut,  or  plane  it  fiat; 
and  it  will  be  equally  manifest  that  by  presenting  the  lagging  at  the  various 
inclinations  between  these  two,  every  intermediate  curvature  will  be  obtain- 
ed; this  is  the  principle  of  action,  and  the  following  is  the  claim. 

«<What  I  claim  as  my  own  invention  and  desire  to  secure  by  letters  patent 
is  the  platform  hanging  on  swivels,  and  the  slide  gauge  on  the  top  of  said 
platform,  in  combination  with  the  rotary  cotters;  the  whole  constituting  a 
lagging  machine  for  cutting  different  sized  circles  with  the  same  cutters,  all 
constructed  substantially  as  above  described.'* 
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42.  For  a  machine  for  cutting  or  mincing  Vegetables^  Meat^  and 
other  subaianees;  John  G.  Conser,  Rebersburg,  Centre  countj»  Penn- 
sylvania, January  27. 

Tbi9  machioe  consists  of  a  cylinder  having  knives  set  round  its  periphery, 
and  revolving  horizontally  in  a  hollow  cylinder,  or  concave,  famished  with 
similar  knives.  These  knives  are  placed  obliquely^  so  as  to  give  to  the 
articles  operated  on,  a  progressive  motion  from  the  feeding  towards  the  dis- 
charging end.  The  feeding  is  performed  by  means  of  a  hopper  oq  the 
upper  side  of  the  cylinder,  at  one  of  its  ends.  The  claim  is  to  ^4he  arrange- 
ment of  the  knives,  6r  cutters,  on  the  cylinder,  as  before  described;  but  no 
other  part  of  the  machine  is  claimed." 


Specifioations  of  American  Patents. 


Spedjieation  of  a  patent  for  an  improved  Parlour  Stove;  granted  to  Jordan 
L.  MoTT,  city  of  New  Forky  December  7 thy  1837. 
To  all  whom  it  may  concern,  be  it  known,  that  I,  Jordan  L.  Mott^  of  the 
city  of  New  York,  have  invented  an  improved  parlour  stove,  which  is  Tar- 
nished with  air-heaters,  so  constructed  as  to  economize  fuel,  and  to  supply 
air  of  genial  warmth,  which  is  not  deteriorated  in  its  passage  through  the 
heating  flues.  And  I  do  hereby  declare  that  the  following  is  a  full  and  ex- 
act description  thereof. 


Fig.  1. 


Fig.  2. 
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Fig.  4.  Fig.  1.  in  the  accompanjing  drawin^Ti 

16  a  perspective  view  of  the  slovc.  Fig.  % 
is  a  vertical  section  through  the  middle 
thereof,  parallel  with  its  front;  and  Fig.  9, 
is  a  vertical  section  from  front  to  back^ 
through  the  middle. 
In  each  of  the  figures,  like  parts  arc  de- 
^  ^    signated  by  the  same  letters  of  reference. 

A,  is  the  grate,  or  fire  chamber,  which 
is  surmounted  bj  B,  a  reservoir  for  coal,^ 
which  has  a  close  fitting  cover  at  C,  allow* 
ing  a  considerable  quantity  of  fuel  to  be  supplied  at  once,  and  to"  burn  out 
gradually.  D,  D,  are  the  combined  flues,  and  air  heaters,  consisting  of 
one  cylinder,  or  rather  oval  tube,  or  chamber,  within  another,  the  inner- 
most being  the  air  chamber,  and  the  space  between  it  and  the  outermost 
ihe  smolie  flue.  E,  E,  Fig.  2,  &c.,  are  sections  of  the  inner,  or  air,  flues,  and 
F,  F,  the  s^paces  surrounding  them,  and  forming  the  smoke  flues.  Air  is  ad- 
mitted into  the  interior,  or  air,  flue,  at  its  lower  end,  through  tubes,  or  aper- 
tures«  leading  into  it,  in  any  convenient  way,  as  at  the  part  represented  by 
the  dotted  lines  a,  a;  these  tubes,  or  apertures,  may  be  extended,  if  pre- 
ferred, so  as  to  admit  air  from  without  the  room,  but  this  will  seldom  be 
found  necessary.  The  air  which  is  heated  in  passing  through  these  tubes, 
escapes  into  the  room  through  openings  at  6,  6,  in  the  top  of  the  stove. 

The  direction  of  the  draught,  or  passage,  for  smoke  and  heated  air,  from 
the  fires,  is  represented  by  arrows.  There  are,  as  in  many  other  stoves* 
two  directions  for  the  escape  of  the  smoke,  &c.,  one  directly  to  the  escapt 
^ipe,  and  the  other  by  a  more  circuitous  route,  which  is  to  be  used  afttfr 
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the  fael  has  become  perfectly  igoited.    There  is  a  flat  flue,  6,  extending  up 
from  the  fire-place  to  the  chamber  H,  at  the  (op  of  the  stove;  io  this  flat 
flue,  there  are   two  valves,  or  dampers,  c,  and  d,  bj  which  the  draught  is 
governed.     L,  is  the  escape  pipe  for  smoke,  and  into  which  it  passes  di- 
rectly, when  c  is  opened,  and  d  closed;  but  when  these  valves  are  reversed^ 
the  draught  is  carried  through  the  flues  surrounding  the  air-tubes,  and  down 
the  floe  G,  to  the  escape  pipe.     Fig.  4,  is  a  horizontal  section  of  the  stove 
at  the  level  of  the  escape  pipe,  the  parts  of  which  figure  are  designated  bjr 
their  proper  letters  of  reference.     By  this  arrangement  of  the  floes,  and 
of  the  air-tttbes  within  them,  the  exterior,  or  shell,  of  the  stove  is  directly 
heated  by  the  heated  air,  and  a  free  radiation  takes  place  into  the  room. 
Fig.  5,  shows  a  modification  of  this  stove,  in  which  the  smoke  flues  do  not 
entirely  surround  the  air-flues,  the  latter  being  heated  directly,  on  the  side 
towards  tne  reservoir  B,  but  still  through  the  iotermedjum  of  the  brick 
lining,  which,  wherever  it  Is  represented,  is  coloured  red.     In  other  re- 
spects, the  construction  of  this  stove  is  identical  with  that  before  de- 
scribed. 

Having  thus  fullv  shown  the  manner  in  which  I  construct  and  arrange 
the  several  parts  of  this  stove,  it  is  to  be  distinctly  understood  that  1  do 
not  intend  to  claim  these  individual  parts,  generally,  as  my  invention,  they 
having  been  previously  known  and  used. 

All  that  I  claim  as  "new,  and  for  which  I  ask  Letters  Patent,  is  the  air 
chambers,  or  tubes,  surrounded  in  whole,  or  io  part,  by  the  smoke  floes,  in 
the  manner,  and  located,  as  herein  described,  in  combination  with  the  side 
openings,  or  apertures,  that  connect  the  smoke  flue  F,  F,  with  the  fire- 
chamber,  whether  said  openings  be  under,  or  above,  the  surface  of  the  fuel| 
and  this  I  claim  whether  combined  with  a  stove,  such  as  that  herein  rep- 
resented, or  with  one  of  any  other  construction,  to  which  such  side  flues, 
so  arranged  and  combined,  can  be  advantageously  appended.  It  being  fur^ 
ther  understood  that  I  make  no  claim  to  air-tubes  surrounded  by  the  smoke 
flues,  whjen  placed  immediately  above  the  fire  chamber. 

Jordan  L.  Mott. 


Progreti  of  Practical  and  Theoretical  MeehaAics  and  Cliemiitrj. 


On  the  fallacies  of  tlie  Rotary  Steam  Engine;  by  J  obit  Scott  Russell, 
E8q.,M.  A.,F.  R.  S.,  Ed. 

The  principles  of  the  Rotary  Steam  Engine  have  been  frequently  advert- 
ed to  in  this  Journal,  and  opinions  Indicating  a  want  of  confidence  in  them, 
(v.  particularly  Vol.  XVII,  p.  173)  freely  expressed  by  the  editor.  The  EDgine 
still  continues  to|mainta!n  its  ground,  and  its  claims  to  be  put  forth  as  a  con- 
struction, preferable,  especially  for  light  work,  in  point  of  cheapness  and 
efficiency,  to  that  of  the  reciprocating  engine.  The  motives  for  its  adop- 
tion, with  those  who  attempt  to  theori7.e  upon  it,  are  to  get  clear  of  the  hu 
if  power  occasioned  by  Ihe  use  of  the  crank  and  by  the  constant  check  which 
the  piston  undergoes  from  the  necessity  of  its  reverse  or  reciprocating 
movement.  On  these  two  points  there  have  been  much  philosophical  dis- 
cussion, and  much  laboured  and  learned  and  unlearned  disputation.  Averj's 
Rotary  Engine  has  been  lately  introduced  into  Scotland  and  its  capacities 
highly  eitolled  in  some  of  the  Journals.    This  bas  called  forth  several 
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iMiniecl  papeti  in  opposition  to  (be  objections  to  Uie  reciprocating  opgioe^-*- 
unfavorable  to  the  rotarj  pripciplei  and  explanatory  of  tbelraedpctrin^sof 
motive  power  and  nechaDioal  action. 

The  writer  of  tbe  paper,  an  abstract  of  which  is  here  gireo,  enters  with 
learning  and  research  upon  this  interesting  topic.  His  essa^  maj  be  found 
at  length  In  Jameson's  Joamal,  vol.  XXIV,  p.  35,  and  an  abridgement  of 
it  in  tbe  London  Mechanics^  Magaeioe,  No.  776,  p.  192.  C 

Mr.  Russet  states: — ^^  1  have  had  the  opportunity  of  examining  and  work- 
ing tbe  most  successful  engines  of  this  Iciod  ever  produced,  and  therefore 
conclude  tbat,  bad  theory  never  led  me  to  any  such  result  a  priori^  I  must 
have  been  convinced  that  practical  experience  was  opposed  to  the  rotary 
construction  of  the  steam-engine.  In  what  follows  I  shall  endeavor  to  ad* 
duce  my  arguments  in  a  form  as  little  technical,  as  is  consistent  with  pre- 
cision. 

1.  It  Is  first  of  all  my  wish  to  show  that  the  subject  of  the  rotary 
steam-engine  is  not  bo  new  and  untried  an  invention  as  some  who  attempt 
the  problem  for  the  first  time  may  be  led  to  imagine; — for  this  purpose  I 
adduce  the  names  of  more  than  ninety  inventors,  most  of  them  patentees. 

2.  By  an  arrangement  of  these  inventions,  I  have  endeavored  to  show 
that  five  different  claaBee  comprehend  them  all,  and  that  the  others  are  mere 
repetitions  of  the  same  principle,  and  attended  with  the  same  failure;  so 
that  an  inventor  may  know  whether  bis  invention  cootatos  an  entirely  new 
principle,  and  if  It  do  not,  that  it  has  been  already  tried  and  failed. 

3.  By  showing  in  one  view,  the  names  of  inventors  of  unsuccessful  rota- 
ry engines,  I  endeavor  to  convince  the  inventor  that  five  classes  already 
invented  have  not  failed  from  want  of  geniui^  BkUl,  or  practical  experience^ 
in  those  who  have  made  the  trial,  for  the  list  contains  the  names  of  eminent 
practical  men. 

4.  I  endeavor  to  show  that  the  ordinary  cranh  engine  dote  not  poBBese  the 
drfecti  attributed  to  it^  and  which  It  is  the  sole  object  of  the  rotai^  engine 
to  remedy y--that  the  use  of  the  crank  causes  no  loss  of  power. 

5.  In  a  practical  point  of  view,  the  rotary  engine  i$  every  way  irtferior 
to  the  reciprocating  engine; — ^in  simplicity,  and  cheapness,  and  ease  of  con* 
8truction,^-ia  durability  and  economy  in  use,-^in  uniformly  of  ^action  and 
equable  motion. 

6.  The  rotary  engine  is  peculiarly  incqopHcable  to  the  great  pmpaeu  of 
terrestrial  locomotion  and  steam  navigation — objects  to  which  it  has  been 
considered  peculiarly  suitable. 

7.  That  tbe  preeent  Bteam- engine  ie  practically  perfect  as  a  working  ma- 
chine, being  within  ten  per  cent,  of  mathematiciil  perl'ectioo. 

8.  That  the  crank  of  the  common  steam-engine  possesses  certain  retnark- 
Mepropertiee  of  adaptation  to  the  nature  of  matter,  of  .motion,  of  steam, 
and  the  human  mind;  from  which  its  supremacy  as  an  elementary  machine 
is  derived,-— properties  which  cannot  possibly  belong  to  any  species  of  rota- 
ry engine. 

Rotary  engines  maybe  arranged  according  to  the  mode  of  action  into  four 
classes. 

Claee  I.— Rotary  engines  of  simple  emission. 
CtoBB  II.^Rotary  engines  of  medial  effect. 
Cla99  III.— Rotary  engines  of  hydrostatical  re-action. 
ClaeB  IV.— Rotaiy  engines  of  the  revolving  piston.    As  closely  conoect- 
Voi«  XXll — No.  5.— November,  1838.  27 
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ed  with  the  rotary  engioes  In  the  fallacy  which  has  given  rise  to  both  of 
them*  we  may  add  a  series  of  inventions  forming, 

Class  v.— Rerolying  mechanism  substitnled  for  the  crank. 

Clais  I.— The  rotary  engine  of  simple  emission  forms  the  earliest,  as  well 
as  the  most  rode  and  elementary  method  of  giving  motion  to  mechanism,  bj 
the  escape  ot  vapour  or  steam.  It  is  described  by  Hero  of  Alexandria,  in 
his  PneumatUta,  upwards  of  120  years  before  Christ,  and  depends,  for  its 
effect,  open  the  same  principle  which  gives  to  a  rocket  its  career,  and  makes 
a  fire-wheel  revolve  in  giving  off  its  beautiful  liglits.  In  these,  as  io  all 
instances  where  fire,  or  steam,  or  any  fluid  or  gas  is  generated  in  a  chamber 
from  which  it  is  permitted  to  issue  with  violence,  it  will,  in  its  exit,  drive  the 
vessel  from  which  it  issues  away  from  it  in  the  opposite  direction,  and  Is,  in 
fact,  merely  an  application  of  the  principle  of  recoil,— where  the  gas,  gen- 
erated by  the  explosion  of  the  powder,  urges  the  ball  outwards  in  one  direc- 
tion, and  forces  the  breech  of  the  gun  backwards  in  the  opposite  one.  The 
same  recoil  is  felt  in  all  cases  of  simple  emission  of  a  fluid  from  a  reservoir; 
and  if  it  be  so  arranged  that  water,  steam,  air»  or  the  gaseous  prod'ictions  of 
gunpowder,  shall  rush  out  of  a  chamber  through  the  arms  of  a  revolving 
wheel,  the  openings  of  escape  being  properly  directed,  the  recoil  will  urge 
round  the  wheel,  and  we  shall  have  a  revolving  engine  of  simple  emission. 
By  availing  himself  of  this  principle,  the  mechanist  of  Alexandria  produced 
an  efficient  engine,  merely  by  heating  a  vessel  containing  water  and  air,  and 
allowing  the  vapour  to  rush  from  the  two  opposite  orifices  at  the  end  of 
two  arms  proceeding  from  a  sphere  which  the  emission  was  employed  to 
move. 

Instead  of  using  the  principle  of  recoil,  the  force  of  steam  issuing  with 
violence  as  we  see  it  from  the  mouth  of  a  kettle  or  boiler,  may  be  directed 
upon  the  vanes  of  a  wheel,  so  as  to  blow  them  round;  and  thus  we  have  a 
second  variety  in  the  manner  of  converting  the  simple  issue  of  steam  into  a 
moving  power.  This  second  species  of  the  rotary  steam-engine  of  a  sim- 
ple emission  was  invented  by  Branca,  in  1629. 

Since  that  time  the  engines  of  this  class  have  been  frequently  re  invented 
and  slightly  modified. 

Inventors  of  Rotary  Steam»Engines  of  the  First  Class, 

1.  Hero  of  Alexandria,         •                 .        .  B.  C.  130 

2.  Branca, A.D.  1629 

3.  Kircher, ««  1643 

4.  Daslesme,     .        .        ; ^  1699 

5.  Kempel, «<  1785 

6.  James  Sadler,      •        .        .        .        .        .  <'  1791 

7.  Richard  Trevithic, ♦*  1813 

e.  Alexander  Craig, ^'  1834 

The  theory  of  machines  of  simple  emission  has  been  frequently  and  fully 
investigated,  and  the  result  is,  that  there  is  no  possibility  of  obtaining,  by 
simple  emission,  more  than  one-half  of  the  whole  power  of  the  steam,  so  as 
to  make  it  available  to  useful  mechanical  effect.  The  other  halt  Is  wasted 
in  giving  off  its  impulsion  to  the  air,  or  is  expended  in  a  current  equailj 
unavailing. 

Practical  experience  corroborates  the  predictions  of  theory.  Smeaton 
and  Pelletan  made  the  machines  of  simple  issue  the  subject  of  careful  expe- 
riment, and  found  that  3  parts  out  of  11, 8  parts  out  of  27,  and  2  parts  out  of 
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.5,  are  the  highest  measures  of  practical  effect,  that  it  has  been  TooDd  prac* 
.  ticable  to  attaio,  and  by  do  possible  impro? emeot  can  more  thao  one-half  of 
the  whole  power  be  turned  to  a  nsefol  effect. 

C/ost  Il>— Rotary  engines  of  medial  effect  are  those  which  do  not  im- 
mediately gi?e  revolution  to  an  axis  by  the  action  of  steam  upon  the  wheel, 
but  have  a  medium  of  commtmicalion  between  the  power  and  the  effect, 
which  medium  is  the  direct  agent  in  circular  motion.  This  class  of  engines 
will  be  well  understood  by  taking  as  its  type  any  simple  steam  machine,  such 
as  Savary's  and  Newcomen's,  used  for  raising  water,  which  water  by  falling 
on  the  floats  of  a  common  mill  wheel  will  then  give  rotary  motion  to  it. 
.  The  eogine  of  Savary  raises  water  by  pressing  directly  on  its  surface,  and  it 
is  only  necessary  to  allow  this  water  to  fall  on  a  wheel,  when  it  will  be  made 
to  revolve  and  form  an  engine  of  the  2nd  class, 

A  variety  of  this  class  has  been  invented  of  which  the  fire-wheel  of 
Amontons  is  a  type.  The  stream  poshes  water  through  certain  channels 
that  forip  the  arms  of  the  wheel,  from  a  set  of  chambers  on  one  side  of  the 
wheel,  to  a  corresponding  set  of  chambers  on  the  opposite;  and  thus  the 
side  filled  with  water  preponderates  over  the  other,  and  the  wheel  revolves 
The  water  being  constantly  driven  off  by  the  steam  from  a  given  side  of  the 
wheel  to  that  opposite,  uniform  revolution  is  the  result  of  the  weight  of  the 
water.  In  this  state,  although  steam  is  the  agent,  water  is  the  medium  of 
communicating  the  rotary  motion. 

Solids  have  also  been  made  the  medium  of  effecting  rotation  lo  this  man- 
ner; weights  of  solid  matter,  in  the  form  of  pistons,  have  been  transferred 
by  the  force  of  steam  to  a  considerable  distance  from  the  centre  on  one  side 
of  a  wheel;  and  drawn  nearer  to  it  on  the' other  side,  so  as,  by  bringing  about 
a  continual  preponderance  on  one  side,  to  effect  a  revolution.  Watt  and 
Witty  have  designed  rotative  mechanism  of  this  nature. 

Inventors  of  Rotary  Steam-Engines  of  the  Second  Ciaes. 

1.  Guillaume  Amontons,  .  .  ,  A.  D.  1699 

2.  Leopold  of  Plainilz, 

3.  Champion  of  Bristol, 

4.  James  Watt,        .... 

5.  Davidson  &  Hawkesley, 

6.  Richard  Witty,  •  •  •  • 

7.  Sir  W.  Coogreve,     .... 

8.  John  Moore,        .... 

9.  Sir  W.  Coogreve,       .... 
10.  Thomas  Masterman,        ... 

In  this  class  of  engines  the  loss  of  effect  is  manifest,  for  it  is  necessary 
that  the  steam,  in  order  to  produce  circular  motion,  shall  give  out  its  force 
in  setting  the  medium  in  motion,  and,  in  overcoming  the  very  great  resist- 
ance of  the  liquid  in  all  the  pipes,  passages,  and  valves,  through  which  it  is 
transmitted  to  alternate  sides  of  the  wheel  in  every  revolution;  the  whole 
of  this  force  is  subtracted  from  useful  effect,  and  becomes  power  lost. 

In  those  which  move  weights,  from  and  towards,  the  circumference,  there 
are  mere  groups  of  reciprocating  pistons  without  cranks,  and  share  the  evib 
to  be  explained  in  Class  V;  in  fact,  in  the  engines  of  Watt  and  Witty  of 
this  class,  we  have  a  eeriee  of  reciprocating  engines  ranged  round  a  wheel  to 
do  the  work  of  one. 

In  the  case  of  the  fluid  medium,  we  have  not  only  a  loss  of  all  the  power 
expended  in  moving  the  medium  itself,  but  also  the  additional  loss  of  effect 
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eDCotiftt^i'ed  (ft  alf  fiM»dcDr  kHfirtfHd  tfdbpfetf  for  applytaf  «  Md  ti^  thA 
tloA  of  A  iffkcr^f,  a  h)ffi,  iii  th«  b«^  «x&iaptea  erer  preseoced, « 
itself  to  more  than  ooe-slxthtttrt  of  the!  power. 

Cloii  III. — Thd  engine  of  liydrosfatiear  re-aeflmi  ii  nore  effecttre  than 
i^ither  6f  ih^  former  clasie^  As  intevtcfd  hy  Watt  hi  1?69«  ii  cooaiflledl  of 
steam-vesselfl:  in  the  foror  of  hoifow  rings;  of  circular  ehaimels,  with  prafier 
inlets  add  ootleti  for  the  steam,  motmted  on  horteontal  atles,  Hke  the  wheels 
atid  buckets  of  a  water-nifl^,  and  wholly  fmfflersed  hi  some  Itaid.  Xhia 
wheel  was  made  of  iron,  pit  leet  in  diameter,  anil  the  re^acttoo  of  mercQfy 
Was  employed  to  gite  revolution  to  if|  the  engine  moved,  but  was  fmmd  Co 
be  Inefficient,  and  abandoned,  although  it  has  been  tried  in  very  favormble 
Circumstances. 

The  principle  of  action  Is  this :  steam  is  admitted  into  a  circular  cbamiel 
or  chamber  on  the  crrqpmference  of  a  wheel;  this  chamber  Is  partiaNy  filled 
with  some  liquid,  the  pressure  of  the  steam  is  expended  in  pushing  the  mer- 
cury id  one  direction,  and  the  end  of  the  chamber  in  the  opposite  way,  so 
that  while  the  liquid  is  thus  forced  out  of  the  chamber,  the  chamber  is  hj 
an  equal  force  pushed  away  from  the  liquid;  the  wheel  is  thus  turned  rooed. 

It  is  apparent  that  a  part  of  the  force  Is  etnployed  in  propellhig  the 
wheel,  add  the  remainder  is  expended  In  orercomit^g  the  resistance  <m  the 
liquid  of  re-action,  and  expelKng  it  from  the  chambers,  which  remainder  is 
a  large  portion  of  the  power  withdrawn  from  useful  effect. 

Jnvenlon  of  Rotary  SttmnrEnginM  of  ike  Third  Go—. 

James  Watf,  .  .  •    A.  D.  ItW 

Bryan  Donkin,  .  .  .        .       «      1^03 

C/ass  IV.— -Rotary  Engines,  haying  a  revolving  piston,  are  constructed 
on  a  much  better  principle,  and  hold  out  much  fairer  prospects  of  a  suc- 
cessful competition  with  those  having  the  ordinary  reciprocating  piston,  than 
any  of  the  species  of  the  three  first  classes  that  have  been  already  consid- 
ered. In  these  classes  the  steam  is  not  confined  in  rigid  vessels^  but  its  ac- 
tion IB  applied  to  producing  currents  in  fluids,  and  force  is  expended  in 
medial  effects  which  are  useless,  and  therefore  waste  power.  This  is  not 
the  case  with  the  steam-engine  of  the  revolving  piston.  The  steam  is  con- 
fined in  a  close  and  rigid  chamber,  and  acts  only  on  a  solid  hifleaible  surface, 
and  makes  i(s  escape  "by  confined  passages,  so  that  its  full  effect  may  be 
obtained  in  useful  work.  Abstractedly  considered,  it  is  an  engine  capable 
of  giving  out  the  full  power  of  the  steam,  and  therefore  may  fairly  be  ima- 
gined to  come  into  competition  with  the  ordinary  reciprocating  crank  engine. 
The  objections  to  it  are  entirely  of  a  practical  nature,  and  regard  the  engine 
not  in  its  abstract  mathematical  form,  but  as  a  machine  made  of  destructible 
matter,  of  matter  imperfectly  elastic,  of  surfaces  opposing  resistance  to  mo- 
tion, of  matter  obeying  the  known  laws  of  motion  and  rest*  These  objec- 
tions are  not  the  less  valid  that  they  are  of  a  sensible  and  tangible,  rather 
than  a  speculative  description.  But  as  a  natural  consequence  of  the  more 
plausible  deceptions  held  out  by  this  species  than  by  any  ot  the  three  pre- 
ceding ones,  it  has  followed,  that  the  fallacies  of  this  class  have  been  more 
widely  seductive  than  any  of  the  others.  The  Patent-office  presents  us 
with  the  naases  of  more  than,  forty  victims,  including  some  of  the  highest 
fame. 


Digitized  byVjOOQlC 


On  the  fallacy  of  ihe  Roiary  Sieam  Engine. 

Invenlon  pf  Soiary  Sieam-Enginei  of  ihe  Fourth  Oaev 
A.  D. 


317 


26. 
27- 
28. 
29. 
30. 


A.  D. 

1821 
1821 
ld«4 
1825 
1826 
1825 
1825 
1826 
1826 
3826 
1897 
1828 
1830 
1830 
1631 
1831 
1882 
1833 
1834 
1835 
1835 
1836 
1836 

The  fallacj  of  this  class  of  engines  we  shall  expose  in  conjunction  with 
the  neit  class,  as  the  same  misconceptions  lie  to  a  considerable  extent  at 
the  door  of  both. 

Class  V. — Revolving  mechanism  sabstitoted  for  the  crank  of  the  common 
steam-engine,  for  the  purpose  of  obtaining  from  the  reciprocating  piston  a 
rotary  effect  otherwise  than  by  the  crank,  and  in  a  better  manner  than  by 
the  crank,  forms  a  class  of  inventions  involving  fallacies  similar  to  those  in 
which  the  revolving  piston  has  originated.  These  two  may  therefore  be 
considered  together. 

Inventors  of  Rotary  Mechanism  as  a  substitute  for  the  crank. 


1. 

James  Watt, 

1782 

2. 

James  Cooke, 

1787 

3. 

Bramab  &  Dickinson, 

1790 

4. 

Edmund  Cartwright, 

1797 

5. 

Jonathan  Homblower, 

1805 

6. 

William  Murdoch^ 

1805 

7. 

Jonathan  Uornblower, 

1806 

8. 

John  Trotter, 

1805 

9. 

Andrew  Flint, 

1805 

10. 

William  Lester, 

1806 

11. 

Richard  Wilcox, 

1806 

12. 

Thomas  Read, 

1808 

13. 

£dward  Jane, 

1808 

14. 

Samuel  Clegg, 

1809 

15. 

William  Chapman, 

1810 

16. 

John  Trotter, 

1811 

17. 

William  Onions, 

1811 

18. 

Richard  Tbevitic, 

1813 

19. 

Joseph  Turner, 

1816 

20. 

John  Mallam, 

1818 

21. 

Joshua  Routledge, 

1818 

22. 

William  Carter, 

1818 

23. 

John  Rider, 

1820 

24.  Robert  Delap, 

25.  Bambridge  &  Thayer, 
William  Foreman, 
Lord  Cocbranei 
L.  M.  Wright, 
F.  Hallidtty, 
Joseph  £ve» 

31.  John  Costigin, 

32.  Marquis  de  Combis 

33.  Elijah  Galloway, 

34.  Paul  Steenstrup, 

35.  John  Evans, 

36.  John  Strut, 

37.  E.  &  J.  Dakelgne, 
William  Morgan, 
Samuel  Hobday, 
John  Enicson, 
Robert  Stein, 
Elijah  Galloway, 

43.  Edward  Appleby, 

44.  John  F.  Kingston, 

45.  John  Yule, 

46.  John  White, 


38. 
39. 
40. 
41. 
42. 


A.D. 

A.D. 

1.  Jonathan  Hulls, 

1737 

13.  Edmund  Cartwright, 

1801 

3.  Keane  Fitzgerald, 

1757 

14.  Matthew  Murray, 

1803 

3.  Gfiulier  of  Nancy, 

1757 

15.  Richard  Witty, 

1811 

4.  John  Stewart, 

1769 

16.  J.  Dawes, 

1816 

5.  Dogald  Clarke, 

1769 

17.  Tobias  Mitchell, 

1810 

6«  Matthew  Washborough, 

,1779 

18.  Henry  Penneck, 

1837 

7.  James  Watt, 

1781 

19.  William  Aldersey, 

1831 

8.  Thomas  fiurgess. 

1789 

30.  Robert  Barlow, 

1837 

9.  Matthew  Murray, 

1779 

31.  Thomas  Peck, 

1837 

10.  William  Lander, 

1799 

33.  Samuel  Clegg, 

1838 

1 1.  Phioeas  Crowther, 

1800 

33.  Williaib  Lucy, 

1836 

13.  George  Medburst, 

1801 

34.  Charles  Schafhantl, 

1836 

Although  the  name  of  Watt  has  been  included  in  this  list  of  inventors  of 
substitutes  for  the  crank*  it  should  be  observed,  that  be  was  only  driven  to 
the  invention  of  such  a  snbstitute  by  the  circumitance  of  a  patent  having 
beeD  previously  obtaiiied  for  the  crank  in  ita  simple  form,  and  that  be  aban* 

27* 
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dooed  this  hiMiiitf  Ail«  but  ttoM  eMi|il w,  OMckaniMi  m  IIm  iMlMit  that  the 
tieoleDtary  enok  was  released  from  tlie  fettars  of  mooopolj. 

After  combatki;  with  aiQch  demoDetratiTe  force  the  erroaeoos  opioioa  of 
great  lois  of  power  bj  the  craok,  the  author  proceeds : 

•«iD  the  reciprocatfag  {Moo,  theneft>re«  acting  throagh  the  crank*  the 
whnie  power  is  fooad  by  maltipljrlag  tha  strolce  and  back-stroke,  or  twice 
the  stroke  of  the  piscoa,  by  the  pressure  upon  it,  aad  this  is  e<|WTalefit  to 
the  whole  effect  predated  io  tlie  eatire  revolatioa  of  the  craak;  the  praa- 
sore  ot  the  steam*  and  the  space  it  mores  through,  are  therefore  the  mea- 
sure of  the  power. 

la  the  roTolf  lag  plstdn,  the  effect  of  the  steam  most  be  preciselj  tba 
samOf  if  the  reTol^iag  pistod  be  of  the  same  size,  and  moves  throogfa  the 
saase  space  as  the  recipn>oaClB|g  |^on$  and  if  the  revokiag  piston  have  a 
pressure  on  it  equal  to  the  mean  pressure  on  the  crank,  aad  move  ttiroogh 
a  circle  equal  to  the  c^\t  of  the  crsnk,  the  effect  will  be  the  same  id  both 
eases. 

Since  there  is  no  loss  teearred  by  propagatii^  the  action  of  the  sleam  oa 
a  reciprocating  piston  through  the  crsak  ot'  a  revolving  sale,  and  since  it  is 
not  hi  the  power  of  machmery  of  eay  kind  to  augment  the  qoantUy  of  pow- 
er given  out  by  any  mover,  but  merely  Co  arrange,  dispose,  aad  modilj  that 
fiower  to  suit  any  given  purpose,  It  follows  that  the  rotary  piston  can  have 
eo  purpose  to  accomplish,  unless  it  etoel  the  reciprocating  one  in  sinplictty 
and  economy  of  construction,  dinrioished  bulk,  durabili^,  and  econonny  in 
operation,  facility  of  repair  when  deraaged,  diminished  friction,  or  a  pecuH- 
arity  of  adaptation  to  some  individual  purpose,  such  as  steam  navigatloo  or 
inland  transport 

I.  As  regards  simplicity  of  parts,  the  engine  with  the  rotary  piston  can- 
not excel  the  siotiplest  forms  of  the  reciprocating  engine;  take^for  example, 
that  form  which  merely  consists  of  a  cylinder,  piston,  and  crank  axle;  where 
the  cylinder,  mounted  on  an  axle,  oscillates  with  the  revolutions  of  the 
crank,  which  Is  immediately  attached  to  the  end  of  the  piston  rod,  and  which 
requires  no  moving  valves  of  any  kind,  the  steam  bemg  admitted  and  emit- 
ted through  ports  in  the  axle  of  the  cylinder,  which  open  and  shut  by  the 
motion  of  the  cylinder  itself.  Neither  as  regards  facility  and  economy  of 
constmttlon  does  it  possess  soperlority;  for  It  will  be  readily  granted  to  me, 
•that  whether  the  piston  and  channel  in  which  it  moves  be  rectangular  or 
ciroular,  they  are  more  diflScolt  of  construction  than  a  straight,  round  eylhi- 
<derand  piston,  which  being  derived  from  the  straight  Ihie  and  circle,  are 
Wit  simplest  of  forms,  while  an  annular  chamber.  If  the  piston  be  rotary, 
is  a^surface  of  double  curvature,  of  difficult  construction  and  impeifectcom- 
^letion;  if  square,  the  construction  of  a  rectangular  piston  is  a  still  more 
ttoablesome  attempt,  the  Increased  sorfaoa  being  Increased  expense  and 
4abor. 

U.  In  point  of  btflk,  the  common  reciprocating  piston  has  a  decided  ad- 
vantage; the  annular  cylinder  of  the  revolving  piston  must  be  (to  giveeqeal 
•power)  about  two-thirds  of  the  area,  and  about  three  times  the  length  of 
tfaeTeciprocatiogcylhider,  being  a  bulk  «f  cylinder  nearly  douUe.  But  even 
this  is  an  estlttMte  too  favourable  to  the  piston  of  rotatioo;  the  diameter  4if 
(the  axle  'neqeires  'to  be  ^ery  caasiderable;  theve  are  varioos  reasooa  for 
thiSf'^Mmeis,  that  it  ia  iraqgeatly  a  ateam  passi^ei  another  is  that  it  isosoch 
larger  than  Is  requived  fat  the  mare  purpose  of  communicatiag  the  foroai 
because  amy  ftooe  of  steam  applied  near  the  ceotro  is  of  little  value  in  pre- 
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dtclDg  an  ^WtcUfnm  the  mmUii€»  ef  lh«  cinto  wUeb  dui  p«H  ^  the 
pMoe  tecribet;  eed  far  this  reetea  ako,  Ihet  the  portion  of  ^oo  expofoil 
to  Icakaf^  end  wear  it  in  proporttoe  to  tlie  effect  geioed;  the  pAstoo  it  there- 
fore  removed  to  a  contidemble  dittaiice  from  the  ceBtre,  to  antwer  the  p«r<> 
poae,  lilceif  Ite,  of  readeiing  the  revolotioD  of  the  parte  more  nearly  eqeaL 
Thete  peiote  will,  howerer,  bare  our  attention  at  another  time;  it  it  •«&> 
dent  for  o«r  present  porpote,  that  these  tiienmitancet  render  it  imperativf 
to  increaae  the  hoik  lof  the  engine* 
III.  in  point  of  dorability  and  ecooomy  in  Ito  ate,  the  meet  conclntive  ar- 

Smente  lie  agajnit  the  rotary  engine.  I  have  teen  many  of  them  par- 
tly conttrncted*  working  beautifully,  hot  tliey  went  ^tety  toon  ont  of 
order.  They  invariably  work  best  when  new.  Thit  may  ajppear  to  tome 
to  ante  only  from  the  defecte  Incidental  to  particular  modet  of  ooottmction* 
1  admit  that  many  have  had  pecnliar  elemeota  in  their  conttroction  not 
inditpeotable  to  the  principle.  Bot»  00  the  other  hand,  I  thai!  now  go  on 
to  thow,  that,  independent  of  tlie  idioeyncraty  oi  peculiar  enginet,  the  nece»- 
tary  mode  of  action  inyolvet  elementt  of  telf-dettmction  very  rapid  in  their 
opention,  by  omant  of  wiiich  eveiy  rotary  pitton  meat  toon  wear  iteell 
out  of  condition. 

It  it  a  received  principle  in  conttrocting  maciiinet,  that,  in  a  good  engine«. 
tlie  parte  thoold  wear  equally*  and  tliat  even  the  very  working  ol  their 
partt  ehoold  make  them  fit  each  other  better.  This  is  truly  the  cate 
with  the  pitloo  and  cylinder,  and  e&her  appendaget  of  the  reciprocatiag 
tteamengioe.  So  true,  that  old  engines  of  Messrs.  Watt  and  Bolton— some 
of  their  «arlfeet««^re  still  working  better  tlian  they  ever  did,  or  than  some 
more  recently  esade.  To  this  tlie  recipeocating  engine  necessarily  presents 
a  contrast :  and  it  wiU  not  be  difiknlt  to  show  that  its  parte  «Mf<  wear  une- 
qually, so  as  to  beeome  unfit  for  ose,  and  be  rendered  by  each  day's  work 
ie«  fit  for  the  doty  of  the  succeeding  one. 

To  show  the  caose  of  thte:<««»Siippese  two  perfectly  flat  plates  of  metal, 
perfectly  roood,  to  be  Ud  one  wpon  the  other,  so  as  eiactly  to  coincide  at 
every  point.  Let  the  midefinost  rest  upon  a  table,  and  let  the  uppermost  be 
made  so  as  to  turn  round  on  an  axis  while  in  contact  wKh  the  other,  and  let 
a  rapid  motion  lie  communicated  to  the  opperroost,— let  me  ask  what  will 
be  #he  result  of  the  attrition  of  the  one  of  these  upon  the  other?  Will 
they  wear  equally,  so  as  to  remain  in  a  state  of  motuai  adaptation,  or  will 
they  not  ?  Eiperience  furnishes  an  answer  which  esactly  quadrates  with 
reansnable  expectnlion}— they  will  nol  wear  equally^— they  will  noi  retain 
their  forms.  Let  it  be  considered  that  the  onler  edge  perfoirms  u  larger 
oirouit  than  any  part  •earer  the  centre;  that,  therefore,  as  all  the  parte  re- 
volve in  thesome  time,  tliose  nearer  the  circnmlereBce  stove  with  a  greater 
Telocity  than  those  towards  the  oentre;  that  the  attrition  is  more  rapid  at 
the  circumference,  and  uniformly  diminishes  towards  the  centre  of  the  plates; 
then  it  invariably  follows  that  the  pkUu  mmt  become  eonkal^  with  a  contin- 
ual lendency  to  become  more  so.  Thte  te  n  most  incontealible  truth.  It  is 
4m%  which  has  caused  the  failure  of  otany  beautiful  inventions;  it  is  the  rea- 
son why  conical  bearings  have  been  universally  abandoned  for  cylindrical 
tmea;  and  it  is  the  caose  that  has  rendered  a  most  beautiful  class  of  inven- 
tions lolaHy  useless  io  the  improvement  of  the  reciprocating  engine.  I  al- 
inde  (o  the  ^t  ransMng  vaive  iatrad«oed  by  Oliver  £vans,  and  afterwards 
4>roogbt  into  thte  coonftry,  but  new  nnivecsally  abandoned,  in  spite  of  aimpii- 
eity,  efficiency,  end  economy,  on  aooennt  of  thte  very  atlritioo  from  a  centre 
which  we  consider  toi>e  minous  to  every  steamengine  00  a  revolvmg  principle* 
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*  The  application  of  the  reealt  of  this  iliastratlve  ezperioieDt  to  the  Mib- 
ject  in  question,  i»  abandanti j  obviouSf  the  circttmstance  of  rotation  froan  a 
centre,  with  pressure  on  bearing  surfaces  of  which  the  parts  are  at  one* 
qoal  distsnces  from  the  centre,  implies  the  excessive  attrition  of  the  cir* 
curoferential  surfaces  above  those  which  are  near  the  centre,  and  which  raove 
ivhh  less  veloeitj.  Hence  the  circomterential  surfaces  wear  more  raptdlj, 
and  are  unfit  for  use  long  before  the  central  parts  have  suffered  bj  aoj  sen- 
sible effect.  Where  extensive  metallic  surfaces  are  in  contact,  their  repair 
IB  a  matter  of  much  expense  and  delay. 

To  diminish  this  cause,  or  to  xlelay  its  effect,  the  revolving  piston  is  re- 
moved far  from  the  centre  of  sctioo.  Bj  this  means,  however,  the  bulk  of 
the  machine,  and  its  friction,  are  very  much  increased,  and  the  evil  only 
partially  remedied.  It  is  obvious,  however,  that  in  this  way,  by  increasing 
the  radius,  the  engine  is  brought  more  nearly  to  the  principle  of  the  straight 
cylinder;  so  that  perfection  would  just  t>e  attained  if  the  circular  cylinder 
were  made  straight,  or,  in  other  words,  if  the  rotary  engine  were  converted 
into  an  ordinsry  reciprocating  engine. 

When  a  piston  reciprocates  in  a  straight  cylinder,  all  its  points^and  those 
of  the  cylinder,  move  equally,  being  in  lines  parallel  to  the  axis;  and  to 
prevent  accumulation  of  eccentricity,  the  piston  may  have  its  position  on 
the  circumference  altered  by  part  of*  a  turn. 

The  essential  nature  of  rotary  attrition  is  therefore  fatal  to  the  success 
of  the  revolving  principle,— >a  cause  of  expensive  repairs,  and  speed j  de- 
struction. 

IV.  There  are  other  defects  to  which  this  species  of  engine  is  peculiarly 
liable; — to  vacuities  and  losses  at  the  valves  and  passages— to  irregular  ac- 
tion, and  collisions  and  shocks  from  the  action  of  the  parts  one  upon  ano- 
ther; but  these  will  be  the  subject  of  consideration  as  they  occur  in  individ- 
ual machines. 

y.  Unless,  therefore,  we  shall  find  that  there  is  some  peculiar  applica- 
bility in  this  form  of  engine  above  the  common  one,  to  certain  important 
purposes,  such  as  steam  navigation  and  inland  transport,  we  must  abandon 
the  hope  of  deriving  practical  advantage  from  the  engine  of  rotation. 

Now,  it  has  been  proposed  for  steam  navigation,  but  to  this  it  is  peculiarly 
inapplicable.  In  a  steam-vessel,  it  is  useful  to  have  the  axis  of  rotation  as 
high^  and  the  weight  of  the  engine  as  tow  as  possible.  Now,  it  the  engine 
be  placed  on  this  axis,  as  it  would  be  in  the  case  of  the  rotary  engine,  one  of 
two  evils  would  follow;  the  axis  would  require  to  be  much  lowered,  or  the 
weight  of  the  engine  would  be  so  high  as  to  make  the  vessel  the  very  reverse 
of  steady.  By  such  a  disposition  of  its  parts  it  must  necessarily  be  reo« 
dered  crank,  and  have  its  power  greatly  diminished.  In  the  present  engine, 
the  weight  is  immediately  above  the  floor  of  the  vessel,  and  the  axis  in  con- 
tact with  the  deck. 

Applied  directly  to  the  axis  of  the  steam-carriage  or  locomotive  engine^ 
there  are  insuperable  objections  to  the  rotary  engine.  As  there  would  be 
no  spring  between  it  and  the  wheels,  every  jolt  would  derange  the  machinery. 
The  weight  of  the  engine,  rigidly  connected  to  the  axle,  would  reciprocate 
Ihe  evil, and  knock  the  wheels  to  pieces.  These  evils  are  prevented  in  the 
reciprocating  engine,  by  the  detachment  of  the  engine  from  the  axle,  and 
the  propagation  of  power  through  rods,  wheels,  or  chains,  to  the  propelling 
wheel  or  axis.  It  is  indeed  a  radical  defect  in  some  of  the  existing  forms 
of  the  locomotive  engine,  that  the  detachment  is  less  perfect  than  might  be 
desired.     This  very  adjustment|  so  impracticable  with  the  rotary  engine^ 
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Yi.  In  addition  to  the  abore^mtntioocd  advontogeft  poMotted  bj  tbo  re- 
ctprocaitiiig  eogine  above  the  rotarj  one,  it  preieeta  niciUtiet  (altogether 
wanting  to  the  latter)  for  working  directly  the  iubordinato  appendageo  of 
the  8team«engine,  aocb  as  ooU  water  pea^p,  its  own  feeding  pamp^  &c.  If 
the  engine  bo  a  condenser,  the  sinplicitj  of  the  reciprocating  mechanisei 
of  the  air-pump  puts  the  rotary  engine  altogether  Aorr  du  edmbai* 

VIL  All  these  considerations,  of  the  most  important  practical  bearing, 
demonstrate  clearly  to  uft,that  if  there  be  no  very  considerable  lossof  pow- 
er  in  the  reciprocating  tngiu^  we  have  little  inducement  to  make  the  sub- 
stitute of  the  rotary  chamber  and  rerolving  piaton  for  the  cylinder  and 
reciprocating  piston. 

It  appears,  on  the  contrary,  both  from  theory  and  practical  workinc  of 
the  steam-enpine  of  ordinary  construction,  that,  with  a  very  saMJI  allow- 
ance for  friction,  the  piston  gives  out  through  the  crank,  in  actual  work  done, 
ail  the  power  of  all  the  steam  applied  to  it  in  the  cvlinder.  Mechanism  can 
do  no  more.  And  since  neither  simplicity  of  action,  compactness  of  form, 
condensation  of  bulk,  nor  economy,  either  in  the  irst  coat  or  operation, gives 
it  a  superiority  to  the  common  engine,  but  that,  on  the  other  band,  from  the 
very  nature  of  its  movement,  it  possesses  the  elements  of  rapid  detri- 
tion and  unequal  deterioration,  and  is,  by  the  necessary  arrangement  of  its 
parts,  rendered  peculiarly  inapplicable  to  such  important  olqects  as  the  pur- 
poses of  steam  navigation  and  land  transport,  I  do  not  see  what  motive  can 
possibly  remain  for  devoting  a  single  thought  to  its  further  improveaMot,or 
the  alteration  of  its  form,  when  its  very  principle  holds  out  no  higher  pre- 
mium than  that,  if  brought  to  its  utmost  perfection,  it  might  possibly  ap- 
proach in  durability  and  efficiencv  the  ordinary  reciprocating  engine,  but  in 
no  point  of  view  could  ever  excel  it.  To  expend  more  time  and  mind  on 
such  a  Boblect,  is  therefore  merely  sowing  the  wind  to  reap  the  whirlwind. 

VIIL  The  force  of  the  exposure  I  have  now  been  induced  to  make  of 
the  follacious  nature  of  those  attractions  by  which  the  rotarjr  aMtion  has 
drawn  aside  ingenious  mechanists  from  the  direct  path  of  legitimate  inven- 
tion into  the  fruitless  pursuit  after  ingenious  trifles,  will  hsve  considerable 
weight  added  to  it,  if  we  turn  our  attention  to  the  pecyUariiieM  of  ihe  eroiUr, 
as  one  of  the  elementary  machines  for  the  conversion  of  reciprocating  into 
rotary  action. 

The  crank,  aa  the  means  of  converting  the  reciprocation  of  the  piston  of 
a  steam  engine  into  a  continuous  rotary  action,  possesses  singular  and 
beautiful  properties,  which  distinguish  it  from  every  other  means  of  pro- 
ducing that  conversion,  and  which  appear  to  be  so  perfectly  adapted  to  the 
nature  of  steam  and  the  constitution  of  solid  matter,  that  we  are  indebted 
to  it  materially,  although  indirectly,  for  the  very  great  advantages  we  derive 
from  the  modern  steam-engine  as  a  source  of  mechanical  power*  Inge- 
nuity has  been  taxed  to  the  utmost  to  ind  substitutes  for  it,  which  should 
remedy  the  (imaginary)  defects  of  the  crank,  but  the  mighty  element  has 
disdained  them  all,  pounded  them  to  powder,  and  thrown  them  from  her. 
Like  unskilful  keepers,  they  have  attempted  to  control  a  power  by  means 
which  have  only  encountoied  the  force  they  were  designed  to  direct;  and, 
after  many  vain  efforts,  it  is  found  that  the  crank  ia  the  macic  rod  under 
which  alone  the  mighty  force  of  the  element  becomes  peaceful  and  docile. 
Wheels,  sectors,  and  racks,  in  various  combinations  have  been  made  to  as- 
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sume  the  functtont  of  the  crank,  bat  they  have  ttDiformlj  been. declared 
incapable.  Once  or  twice  it  has  happened  that  a  substitute  was  obtained, 
but  it  was  soon  found  that  these  (the  sun  and  planet  motion,  for  example,) 
-were  only  cranks  in  disguise;  and  the  useless  mask  was  speedily  dispensed 
with  when  the  cause  of  its  assumption  had  ceased  to  exist.  It  was  an  iovid- 
ious  patent  alone  that  induced  the  immortal  Watt  to  give  the  nanne  of  son 
and  planet  to  two  wheels,  placed  one  at  the  base  and  the  other  at  the  apex 
of  the  crank.  The  disguise  appeared  as  the  patent  expired,  and  the  simple 
unencumbered  crank  resumed  its  well-merited  station. 

The  peculiarities  of  the  crank  which  give  it  its  unappioachable  perfection 
as  an  elementary  machine,  i  shall  now  ^o  on  to  describe. 

1st.  I  would  observe,  that  in  the  reciprocating  piston  of  a  steam-engine 
the  following  things  occur  : — The  piston  is  to  be  put  in  motion  in  one  direc- 
tion, then  stopped;  then  put  in  motion  in  the  opposite  direction  $  stopped 
again;  motion  in  the  original  direction  once  more  begun  and  made  to  cease. 
At  the  commencement  of  the  motion  downward,  a  valve  is  to  be  opened  for 
•  the  entrance  of  the  steam  above  the  piston,  which  valve  must  be  closed  at 
the  end  of  the  stroke,  and  at  the  same  instant  in  which  one  steam-valve 
.  closes,  an  opposite  one  must  be  opened  to  admit  steam  below  the  piston;  at 
the  same  instant,  also,  a  valve  of  eduction  for  the  first  portion  of  the  steam 
must  be  opeped,  and  a  second  valve  of  emission  on  the  opposite  side  of  the 
piston  closed.  At  one  and  the  same  instant,  therefore,  the  motion  of  the 
piston  has  to  be  stopped  in  one  direction,  and  commenced  in  the  opposite 
direction,  one  steam  communication  closed,  a  second  opened,  a  third  of 
eduction  cut  off,  and  a  fourth  renewed,  and  all  this  (for  the  perfection  of 
the  engine,)  must  be  done  with  the  most  absolute  precision. 

But  these  processes,  which  produce  the  change  of  state  from  rest  to  aio- 
tion,  and  from  motion  to  rest,  require  time.  Matter  acquires  momentsm 
which  must  be  gradually  removed,  otherwise  that  matter  is  subjected  to 
concussion,  as  if  by  the  stroke  of  the  hammer,  and. either  suffers  or  produ- 
ces injury.  And,  on  the  other  hand^  when  in  motion,  matter  requires  a 
force  to  stop  it  equal  to  the  force  that  gives  it  that  motion.  These  effects  there- 
fore, cannot  be  instantaneous;*  and  it  is  necessary  that  while  the  motion 
which  the  steam  gives  off  be  uniform  and  continuous,  the  parts  of  the 
engine  itself  shall  be  allowed  time  to  be  brought  to  a  state  of  rest,  without 
shock,  concussion,  or  jolt,  and  as  gradually  and  gently  be  again  urged  to 
their  greatest  velocity  in  the  opposite  direction.  jSU  these  unih  exquisite 
adjuatment  the  crank  fffecte;  it  stops  the  piston  as  gently  and  softly  as  if  it 
placed  beneath  it  a  cushion  of  eider  down,  and  afterwards  as  gradually  be- 
gins and  accelerates  its  motion  to  its  highest  velocity  in  the  opposite  direc- 
tion. The  valves  too,  are  opened  with  the  same  perfect  adjustment,  being 
performed  with  that  gradual  motion  which  proportions  the  largeness  of  the 
aperture  to  the  supply  of  fluid  required  to  be  transmitted.  An  adjustment 
so  complete  could  only  take  place  by  such  a  relation  as  subsists  between 
the  crank  and  piston,  the  one  describing  Uniformly  the  circumference  of  a 
circle,  while  the  other  moves  by  simultaneous  gradations  of  alternately  in- 
creasing and  diminishing  extent.  But  this  is  not  all  that  distinguishes  the 
crank. 

2d.  It  is  one  of  the  highest  recommendations  of  a  piece  of  mechanism, 
that  any  very  slight  error  in  its  construction  shall  not  very  materially  pre- 

*  '<Oii  salt  que  prestion  ne  peut  pti  produire  tout-^-eoop  une  Vitesse  finie.*'— La- 
range,  Mech.  Analyt.,  p.  ii.  sec  x. 
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Tent  its  iisefaln€S8}  nor  any  slight  derangemeot  of  its  adjustment  be  attend- 
f  d  with  iaimediate  destruction,  but  that  on  the  other  hand,  the  efficiency  of 
the  mechanism  shall  be  consistent  with  such  degrees  of  correctness  as  ordi- 
nary workmen  can  accomplish^  and  with  such  care  as  ordinary  attendants 
can  be  trusted  to  bestow^  also,  that  the  process  of  disrepair  shall  be  ^o  gra- 
dual as  to  give  timely  warning  of  the  necessary  re-adjustment.  Just  such 
a  piece  of  mechanism  is  the  crank.  It  is  at  the  top  and  bottom  ot  the 
stroke,  or  in  the  line  of  the  centres,  as  it  is  technically  called,  that  the  open- 
ing and  shutting  of  the  valves  should  take  place;  and  it  is  just  at  this  pHDint 
that  pressure  on  the  piston  can  produce  any  eflfect  on  the  crank;  but  sup- 
pose the  valves  not  to  open  with  absolute  precision,  suppose  them  to  open 
and  shut  too  soon  or  too  late,  then  will  the  error  at  that  part  of  the  circuit 
be  of  comparatively  small  importance,  because  jus/  then^  the  motion  of  the 
piston  is  so  slight,  that,  through  an  arc  of  twenty  degrees,  it  does  not  de- 
scribe one  hundredth  part  of  a  stroke,  and  the  effect  of  any  error  in  that 
space  will  not  affect  the  crank  by  more  than  one  hundredth  part  of  its 
amount;  any  error  of  adjustment  is  therefore  diminished  in  effect  to  one  hun- 
dredth part  of  what  would  be  produced,  were  the  motion  of  the  piston  to  be 
uiitform  in  portions  corresponding  to  the  arc  of  description,  as  would  be 
the  case  in  any  other  species  of  rotary  conversion. 

Sd.  In  like  manner,  errors  arising  out  of  construction,  management,  or 
wear, are  diminished  one  hundred-fold  by  transmission  through  the  crank. 
It  has  been  to  me  a  matter  of  frequent  astonishment,  that  although  1  have 
seen  at  the  mouths  of  coal-pits,  small  mines,  and  quarries,  mere  remnants  of 
engines,  frail  rusty  old  fragments  of  iron  and  wood^  working  so  loose  as 
scarcely  to  remain  upright  upon  their  basements,  they  were  still  working 
within  do  per  cent,  of  their  full  power. 

4th.  To  all  these  circumstances,  I  may  add,  that  the  constitution  of  the 
crank  is  one  reason  why  an  engine  may  be  constructed  of  enormous  weight, 
and  uf  the  most  unwieldv  dimensions,  without  being  thereby  much  injured 
in  its  wurking;  because  the  crank  acquires  so  slow  a  motion  *at  the  com- 
mencement and  termination  of  the  stroke,  that  it  equally  slowly  communi- 
cates motion  to  all  parts  of  the  machine,  and  in  a  like  manner  receives  from 
them  the  impetus  which  they  give  out  in  the  act  of  being  again  slowly 
brought  to  rest  towards  the  end  of  the  stroke.  The  impetus,  therefore,  giv- 
ea  to  the  reciprocating  parts  of  the  machine  is  lent  not  lost. 

We  have  thus  endeavoured  to  expose  the  nature  of  the  fallacy  under 
which  they  labour,  who  imagine  that  the  present  steam-engine,  as  derived 
from  Watt,  is  a  machine  which  ^'destroys"  or  '^absorbs"  a  larger  portion  of 
the  power  it  is  designed  to  transmit,  and  who  look  to  the  rotary  engines 
as  a  means  of  increasing  the  amount  of  the  power  given  out  in  useful  enect. 
That  the  rotary  engines,  which  appear  day  after  day,  are  not  new,  we 
show  from  the  fact,  that  the  five  great  classes  which  comprehend  them  all 
have  been  invented  and  re-invented  by  upwards  of  ninety  individuals.  That 
their  inventions  have  t>een  unsuccessful,  is  manifest,  from  the  non-existence 
of  their  machines  in  the  daily  use  of  ordinary  manufactures.  That  the 
failure  of  these  contrivances  did  not  arise  from  defects  accidental  to  the 
peculiar  arrangements  and  contrivances  of  the  engines,  is  rendered  proba- 
ble by  the  great  variety  of  forms  in  which  thev  have  been  re-invented,  tried, 
and  abandoned.  That  they  have  not  failed  ?rom  deficiences  in  the  work- 
manship and  practical  details,  is  rendered  still  more  probable  by  the  cir- 
cumstance of  finding  among  the  names  of  inventors,  those  of  the  most 
eminent  practical  engineers.    We  have  next  shown  that  in  theory,  the  crank 
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of  the  iteanHenffhie  ib  commeii  qm,  cannot,  as  has  teen  aappMed,  be  atfeod- 
ed  with  ft  loB8  o?  power,  as  such  I«bs  would  oppose  the  estabiiilied  rfoctrmes 
of  Tbrtual  velocities;  ft  is  ikowB  also  from  very  aimple  aod  elementary  con- 
sideratioos,  that  what  appears  to  he  lost  in  force,  is  resumed  in  velooitj*— 
that,  in  proportion  as  the  mean  force  on  the  piston  is  greater  than  the  mean 
force  on  the  -crank,  in  that  proportion  is  the  space  descril>ed  by  the  latter 
greater  than  the  space  descrihed  by  the  former.  That  the  dynamical  effect 
produced  in  a  given  time  is  exactly  in  the  proportion  of  the  steam  ex- 
pended in  that  given  time)  and  thus  we  have  arrived  at  the  coneluoiuD,  that 
tlie  common  reciprocating  crank  steam«enguie  has  net  the  faults  attribated 
to  it  in  theory,  and  which  the  rotary  engines  have  been  designed  !•  reme- 
dy.  We  have  next  taken  the  practical  view  of  the  aufeject— in  simplicity 
of  parts  tlie  rotary  piston  has  no  advantage  over  the  reciprocating 
piston  ;  in  difficulty  of  construction  the  rotary  piston  far  exceeds  the 
recij^rocatin^  engine—it  ts  more  expensive  at  ^e  outset— it  has  more 
friction — it  is  more  bulky,  and  less  compacti^--rt  is  inferior  in  precis* 
ion  and  nniformitj  to  the  crank  engine— and  there  is  a  radical  fairit  inhe- 
rent  in  Ihe  very  nature  of  rotary  mechanism,  from  which  it  follows  that 
the  rotary  engine  can  never  be  rendered  either  an  economical  or  a  durable 
machine.  We  have  further  shown  tfaat,  even  if  rotary  engines  covid  be 
made  economical  and  durable,  their  ver^  nature  renders  them  onsuited  ta  the 
great  purpose  of  steam  navigation  and  inland  locomotion,— objects  to  which 
they  have  been  considered  peculiarly  applicable.  We  deemed  it  an  appropn- 
ate  and  instructive  conclusion  to  our  enquiry,  to  examine  into  the  action  of 
the  crank,  for  the  purpose  of  discovering  what  those  renMrkable  qualities  are 
which  have  given  to  the  crank  of  the  common  steam-engine,  its  umrivalled 
superiority  as  an  element  for  the  production  of  circular  motion,  and  a  de- 
gree of  perfection  unattainable  by  any  other  mechanism.  We  have  seen 
that  well-constructed  crank  steam^ngines  are  dally  performina  duty,  which 
is  within  tei^  per  cent,  of  the  theoretical  maximum  of  possible  effect— of 
absolute  perfection— that  this  practical  perfection  arises  from  the  aimplicity 
of  the  crank,  from  its  wonderful  adaptation  to  the  nature  and  laws  of  mat- 
ter and  of  circular  motion  in  connexion  with  rectilineal  motion— from  its 
reduction  of  errors  either  in  construction,adjustment,  or  management,  so  as 
to  work  well  without  the  absolute  necessity  of  greater  intelligence,  expert- 
ness,  and  precision,  than  lielong  to  ordinary  workmen;  and  from  the  com* 
pensating  nature  of  the  arrangements  of  its  structure,  by  which  it  is  accom- 
modated, in  a  remarkable  degree,  to  the  necessary  imperfections  of  all  human 
mechanism. 

It  is  my  earnest  desire,  that  this  exposure  ma;^  have  the  effect  of  inducing 
some  of  my  ingenious  countrymen  to  direct  their  exertions  for  theadvance* 
ment  of  the  arts  and  industrjr  of  Scotland,  to  other  and  more  promiaiog 
subjects  of  invention.  A  wide  field  is  open  to  their  exertions  in  the 
usetul  appHctUions  of  the  mechanical  powers  of  the  common  steam-engine 
to  the  wants  of  growing  civilization,  and  to  the  improvement  of  the  condi- 
tion  of  the  human  race.  Let  them  direct  their  exertions  to  these  objects, 
with  the  industry  and  unity  of  purpose  >which  they  have  already  displayed 
in  the  pursuit  of  the  fascinatins;  fallacy  df  a  rotary  steam-engine, and  thej 
will  one  day  be  reckoned  in  the  glorious  list  of  tnose  who  have  been  the 
benefactors  of  their  kind,  and  the  ornaments  of  Scotland. 
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Bichromalt  of  Perchloride  of  Chromium, 

This  remarkable  compound  was  discovered  bj  Berzelieus;  it  was  at  first 
called  perchloride  of  chromium,  because  when  put  into  contact  with  water  it 
was  changed  into  chromic  and  hydrochloric  acid.  Its  true  composition  was 
ascertained  by  M.  Heinrich  Rose. 

M.  P.  Walter  gives  the  following  process  for  preparing  this  compound  : 
put  into  a  tubulated  glass  retort  an  intimate  and  finely  powdered  miiture  of 
100  parts  of  fused  common  salt,  and  168  parts  of  neutral  chromate  of  pot- 
ash; an  S  tube  is  to  be  put  into  the  tubulure  of  the  retort,  through  which 
there  are  gradually  poured  SOO  parts  of  concentrated  sulphuric  acid.  The 
action  is  rapid  from  the  commencement;  intense  red  vapours,  accompanied 
by  much  chlorine,  are  disenvaged.  The  receiver  is  to  be  kept  cold  to  con- 
dense the  vapour.  The  acid  must  be  gradually  added,  or  otherwise  a  loss 
of  the  red  vapours  will  take  place,  and  besides  this  the  contents  of  the  re- 
tort rise  and  pass  into  the  receiver.  As  soon  as  the  acid  is  added,  the 
retort  is  to  be  gently  heated,  and  the  heat  is  to  be  increased,  until  yellow 
vapours  begin  to  arise;  the  operation  is  titen  finished.  In  the  receiver  there 
is  found  a  liquid  of  an  inteni»e  red  colour,  and  a  solid  substance,  which,  ac- 
cording to  M.  Dumas  is  a  compound  of  this  substance  with  chlorine.  Bj 
decantation  they  may  be  separated,  and  the  liquor  when  rectified,  so  as  not 
to  obtain  the  whole  of  it,  yields  a  compound,  the  boiling  point  of  which  is 
constant. 

The  liquid  thus  obtained  is  of  a  magnificent  blood-red  colour;  it  is  vola- 
tile, and  yields  fumes  abundantly;  when  put  into  a  quantity  of  water  it  falls 
to  the  bottom  in  drops  of  an  oily  appearance,  and  is  converted  into  chromic 
and  hydrochloric  acids.  Its  boiling  point  is  244^  Fahr.,and  its  specific 
gravity  is  1.71;  it  acts  rapidly  on  mercury;  it  is  decomposed  by  sulphur, 
detonates  with  phosphorus,  dissolves  chlorine  and  iodine,  and  combines  with 
ammonia  with  the  disengagement  of  light.  A  small  quantity  mixed  with 
concentrated  alcohol  combines  with  it  with  violent  explosion,  and  the  inflam- 
ed alcohol  is  projected  with  force.  This  unexpected  action  had  nearlj 
deprived  M.  Walter  of  his  eyesight,  and  burnt  him  horribly. 

The  analysis  of  this  substance  by  M.  Walter,  agrees  with  that  of  M.  Rose, 
namely. 

Oxygen,  .  .  •  19.28 
Chlorine,  .  ,  .  •  45.14 
Chromium,    .         .         »  35.58 100. 

Am.  de  Cbemie,  et  de  Physique,  06.391. 

It  appears  to  me  that  it  would  be  more  simple  to  consider. this  compound 
as  an  oxichloride  of  chromium,  than  a  bichromate  of  perchloride  of  chro- 
mium,    it  might  then  be  regarded  as  composed  of 

Two  equivs.  of  Oxygen,  .        .  16  or  30 

One  equiv.  of  Chlorine,      .        •        .       S6        45 
One  equiv.  of  Chromium,         .        .        28         35 

80       100 

Lond.  mndEdin.  Philoi.  JHaf. 


On  the  adion  of  Fermentation  on  a  mixture  of  Oxygen  and  Hydrogen  (huee; 
by  M.  Theod.  De  Saussure. 

It  is  well  known  that  the  quantity  of  hydrogen  gas  contained  in  the  atmos- 
phere does  not  amount  to  1-lOOOdth  of  its  volume.     Nevertheless  th 
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decomposition  of  organic  matterg  continual  I  j  adds  fresh  quantities  of  this 
l>aB  to  atmospheric  air;  on  the  other  hand  there  are  few  substances  which 
occasion  the  combination  of  hydrogen  wiih  oxygen  at  common  temperatures; 
and  the  circumstances  which  the  combination  requires,  prove  that  the  dis- 
appearance of  the  hydrogen  cannot  be  accounted  for  in  this  waj.  M.tfe 
Saus^ure  states  that  he  has  found  that  the  combination  is  effected  bj  the 
tVrnientatioo  of  organic  substances  unive r«allj  distributed  over  the  surface 
of  the  soil,  even  when  on  account  of  the  $mailnei«s  of  their  quantity  and  the 
slowness  of  their  operation  no  rise  of  temperature  takes  place. 

By  exposing  fermentable  bodies  in  pieces  of  the  size  of  a  nut  to  the  mix- 
ed  gases«  M.  de  Saussure  has  arrived  ai  the  following  conclusions: — The 
combination  of  hydrogen  and  oxygen  gases  may  be  eflfected  without  inflam- 
mation at  the  temperature  of  the  air,  by  bodies  submitted  to  slow  feraienta- 
tioD. 

They  usually  produce  this  combination  when  they  are  accumulated  and 
impregnated  with  a  sufficient  quantity  of  water  to  prevent  their  complete 
contact  with  the  oxygen  gas.  If  this  contact  be  made  by  increasing  the 
surface  of  the  fermentable  body,  or  by  diminishing  the  quantity  of  water* 
tbe  hydrogen  gas  is  not  absorbed,  and  the  oxygen  gas  disappears  in  other 
combinations. 

The  pnroHity  of  the  fermenting  body  greatly  contributes  to  the  destruc- 
tion of  the  detonating  mixture. 

Many  observations  prove  that  the  hydrogen  gas  which  disappears  by  fer- 
mentation combines  with  the  oxygen  gas,  in  the  proportion  of  the  elements 
of  water.  The  demonstration  requires  that  the  oxygen  shall  be  employed 
only  to  form  this  water,  and  all  the  carbonic  acid  produced  in  the  operation. 

The  fermentable  substances  mentioned  in  the  memoir  do  not  effect  the 
combination  of  the  oxygen  and  hydrogen  gases  before  they  ferment,  Dor 
fvhen  the  fermentation  is  stopped  by  an  antiseptic.  Soils  and  horous,  mixed 
with  dififereot  earths,  undergo  a  slow  fermentation  as  soon  as  they  are  mois- 
tened, which  gives  them  the  power  of  destroying  the  mixture  of  oxygen 
and  hydrogen  gases. 

Gaseoas  oxide  of  carbon,  and  carburetted  hydrogen  gas,  obtained  by  decom- 
posing water  with  red  hot  iron,  were  not  de{«troyed  by  fermentation  when 
they  were  substituted  for  common  hydrogen  gas  in  the  explosive  mixture 
formed  of  two  volames  of  hydrogen  gas  and  one  volume  uf  oxygen  gas. 
Azotic,  hydrogen  and  oxygen  g»ses,  added  to  the  explosive  mixture,  do  not 
present  any  remarkable  obstacle  to  the  destruction  of  an  explosive  mixture 
hy  a  fermenting  body,  nor  to  that  which  is  effected  under  the  same  circani- 
stances  by  a  plate  of  platina  recently  cleaned. 

Oxide  of  carbon,  and  ole6ant  gas  and  other?^  which  prevent  the  combina- 
tion of  oxygen  and  hydrogen  by  platina,  are  also  grcHt  obstacles  to  the  same 
result  of  fermentation. 

Nitrous  oxide,  added  to  the  explosive  mixture,  was  partly  decomposed  by 
fermentation,  and  did  not  prevent  the  combination  of  the  hydrogen  i<nd  oxy- 
gen gases.— ^f^/.  Pniv.  Feb.  1838.  sup.  to Lond.  ^bEdin.  Phiio*.  M(. 


Milti  Mercurial  Pump, 
Sir,— Some  time  since  I  constructed  a  mercurial  pump,  on  what  I  con* 
ceive  to  be  a  new  plan.     A  presented  a  working  model  to  Mr.  Grier,  lecturer 
oir  Natural  Philosophy  in  the  Baronial  Hall,  who  exhibited  it  to  his  class, 
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•Dd  the  action  was  80  satisfactory  to  the  lecturer  and  his  audience,  that  I 
have  heen  solicited  to  transmit  you  an  account  of  the  pump,  which  I  hope 
you  will  not  consider  unworthy  of  notice  in  your  excellent  periodical. 

nThe  pump  is  of  the  suction  kind;  A,  A,  is  a 
-^  pipe  not  more  than  30  feet  in  length,  opened 

at  both  ends,  the  undermost  of  which  is  inserted 
in  the  well   to  be  drained.     At  B,  there  is  a 
clack   valve    opening    upwards,  immediately 
above  which  a  branch   pipe.  C»  leads  off,  and 
opens  into  an  air  vessel,  D,  of  the  ordinary  con- 
struction.    The  top  of  the  pipe,  C,  is  Airuished 
with  a  valve,  £,  opening  upwards  into  the   air 
vessel,  and  the  ejection  pipe  Is  terminated  at 
the  required  height,  F.    Immediately  above  the 
branch  pipe,  C,  the  main  pipe,  A,  A,  is  begirt 
with  a  cylinder,  G,  G,  of  iron  or  glass.     Tbe 
cylinder  is  of  greater  diameter  than  the  pipe, 
but  screwed  to  it  at  the  bottom,  H,  H,  so  as  to 
be  perleclly  air-tight.      The  cylinder  rises  to 
the  same  height  as  the  pipe.  A,  A,  and  the  space 
between  them  is  nearly  filled  with  mercury.    A 
cylinder  open  at  the  bottom,  and  of  a  diameter 
intermediate  between  the  cylinder,  G,G,and  the 
pipe,  A,  A,  is  immersed  in  the  mercury  over  the 
pipe,  after  the  manner  of  a  gas  holder  receiver, 
bat  so  as  to  be  capable  of  an  easy  motion  up- 
wards and  downwards.     The  top  of  this  cylin* 
der  is  furnished  with  a  handle,  K.     In  conse- 
quence of  the  mercury  in  the  cylinder,  G,  G, 
and  of  the  valves,  B  and  R,  no  external  air  can 
enter  the  main  pipe.  A,  A,  which  enters  the 
well;  but  the   cylinder,  I,  being  lifted  by  the 
^-  handle,  K,  yet  not  so  far  as  to  come  out  of  the 
~  mercury,  the  air  within  the  pipe,  A,  A,  will  be 
rarified,  and  the  pressure  of  the  atmosphere  will  force  the  water  from  the  well 
up  the  pipe,  A,  A,  so  as  to  pass  the  valvp,  B,  which  opens  for  its  passage. 
When  the  cylinder,  1,  is  brought  down,  the  valve,  B,  shuts,  the  air  is  com- 
pressed, and  the  water  having  no  other  way  of  escape,  passes  through  the 
tube,  C,  through  the  valve  E,  and  into  the  air  vessel,  D,  thence  up  the  pipe 
and  becomes  discharged  at  the  orifice,  F. 

The  advantage  of  this  pump  is,  that  little  friction  is  encountered,  and  for 
€Tery  inch  of  stroke  of  the  handle,  K,  the  water  will  be  raised  one  foot. 

James  Mills. 
Glasgow,  13, Clyde  Terrace,  March  30, 1838. 

Lond.  Ifech.  Magazine. 

The  foregoing  is  a  somewhat  novel  application  of  a  principle  familiar  to 
all  who  are  accustomed  to  the  raising  and  depressing  of  air  jars  in  a  hydro- 
pneumatic  or  mercurial  cistern.  G. 


A  New  Water  Power. 
The  discovery  of  a  new  application  of  water  power,  which  is  likely  to 
be  attended  with  the  most  important  consequences,  has  lately  been  made 


Digitized  byVjOOQlC 


338  Progress  of  Practical  4*  Theoretical  Mechanics  tr  Chemistry. 

by  a  tradesman  in  Greenock.     Like  all  truly  Taluable  discoveriea,  it  is 
distinguished  alike;  for  simplicity  and  efficiency.     It  consists  of  a  cyliu- 
der  and  a  piston  similar  to  those  employed  in  the  steam-engine.     To  the 
cylinder  there  are  two  entrance  and  two  discharge  pipes,  one  of  eachoa 
each  side  of  the  stuffing  box  of  the  piston.     The  same  turn  of  the  cock 
that  admits  the  water  into  one  part   of  the  cylinder  opens    the   dis- 
charge pipe  in  the  other,  and  thus  a  vacuum  is  formed.     To  work  this, 
advantage  is  taken  of  the  pressure  of  the  Shawns  Water  Works,  the  height 
of  the  reservoir  of  which  gives  it  a  force  of  60  lb.  to  the  inch,  in  the  lower 
parts  of  the  town  of  Greenock.     A  short  time  ago,  an  experiment  was 
tried  with  a  cylinder  3  in.  in  diameter,  worked  with  a  jet  of  water  of 
somewhat  less  than  a  quarter  of  an  inch  in  diameter,  and  the  piston,  al- 
though loaded  with   li  cwt.,rose  and  fell  16  times  in  the  minute.    Jo 
this  case  the  entrance  and  discharge  pipes  were  equal  in  size,  and  the 
cylinder  was  placed  in  a  vertical  position.     Since  then,  the  discoverer 
has  had  another  model  with  the  cylinder  laid  horizontally,  and  with  the 
discharge  pipes  nearly  three  times  as  large  as  the  entrance  ones,  and  by 
this  means  the  motion  was  increased  to  26  double  strokes  in  the  minute. 
The  cheapness  of  an  apparatus  of  this  kind,  and  its  efficiency,  wherever 
there  is  a  sufficient  height  of  watt:r  to  work  it,  mast  be  obvious  to  all, 
while  its  manageableAess  and  freedom  from  danger  are  no  less  conspic- 
uous.    The  merit  of  this  discovery  is  due  to  Mr.  William  Allison,  a 
mason  of  Greenock,  who  first  suggested  this  novel  application  of  a  well 
known  power  to  Mr.  James  Baird,  engineer,  and  Mr.  A.  Fairgrievr, 
plumber,  who  had  materially  aided  him  in  reducing  it  to  practice.     One 
use  to  which  Mr.  Allison  conceives  it  to  be  peculiarly  applicable  is,  the 
hoisting  of  heavy  goods  into  warehouses.     The  Shaw's  Water  Compa- 
ny, for  7/.  a  year,  gives  a  supply  of  water  equal  to  1000  gallons  per  day. 
This  water  injected  into  a  cylinder  10  in.  in  diameter,  he  calculates,  will 
raise  to  the  second  floor  300  tons  ]>er  day)  to  the  third  floor,  200  tons; 
to  the  fourth,  150;  and  to  the  fifth,  100  tons.     The  cost  of  the  water  for 
each  day's  work  is  about  Sd.     The  goods  in  question  will  be  raised  at 
the  rate  of  39  ft.  per  minute.     These  calculations  have  proceeded  upon 
the  pressure  of  the  water  introduced  into  the  town  for  domestic  purpo- 
ses; but  a  pipe  from  the  Compensation  Dam  at  the  Paper  Mill,  from  its 
superior  height,  would  give  a  pressure  of  about  200  lb.  on  the  inch.— 
Greenock  Advertiter  as  quoted  in  the  Dumfrice  Courier^  Sept.  6,  1837. 

Whatever  ingenuity  there  may  be  in  the  mechanical  arrangements  ot 
the  engine  here  described,  there  is  nothing  new  in  it  with  respect  to  the 
application  of  the  principle  on  which  it  acts.  G. 


Articles  from  thk  French  Journals.     Translated  for  the  Journal 
OF  THE  Franklin  Institute,  by  J.  Griscom. 


On  the  deneity  of  Clays^  baked  at  various  tewperalures;  by  Aug.  Laurent. 

It  is  well  known  that  certain  clays  have  the  property  of  diminishing  Id 
volume  when  heated,  and  that  this  diminution  increases  with  the  tempera- 
ture; whence  it  might  be  inferred   that  the  densilv  increases  in  the  same 
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proportion.  This  conclusion,  however,  is  not  accurate,  and  though  the 
contrary  may  appear  absurd,  the  absurdity  is  only  apparent,  as  I  am  about 
to  demonstrate. 

Having  cast  a  prism  of  kaolin  diluted  with  water  to  render  it  more  homo- 
geneous, and  dried  it  at  about  150*. 

Its  length  was,  -  0m.3d6 

Its  weight,        -  -     lOgr.852 

Its  density,  (in  powder,)        2.643 

I  exposed  the  prism,  during  6  hours,  to  a  red  heat,  capable  of  melting  an 
aUoj  of  three  parts  silver  and  seven  of  gold. 

Its  length  was,  -  0m.23S 

its  weight,         -^  -    9gr.852 

Its  density,  (in  powder,)        2.643 

Thus  far  nothing  remarkable  appears.  The  volume  diminished  and  the 
density  increased,  but  not  in  the  same  proportion,  for  there  was  a  change 
of  chemical  constitution,  since  the  hydrosilicate  of  alomine  lost  about  eight 
and  a  half  per  cent  of  water. 

The  prism  was  then  heated  about  six  hours  at  a  temperature  capable  of 
melting  an  alloy  of  equal  parts  of  gold  and  platina,  (temperature  of  assays 
of  iron.) 

Its  length  became,  0m.212 

Its  weight,  9gr.814 

Its  density,  (in  powder,)  2.481 

If  its  length  and  weight  be  reduced  to  a  centesimal  scale,  we  have 
at  150''  at  a  red  heat.  at  a  white  heat. 

Lengtii,  100  98.72  90.98 

Weigh  t»  100  89.62  89.66 

From  the  red  to  the  white  red  heat  the  weight  remained  sensibly  the 
same  while  we  see  that  the  volume  was  considerably  diminished.  It  was 
the  same  with  the  density  which  from  2.643  changed  to  2.481. 

Having  taken  another  piece  of  kaolin,  I  heated  it  successively,  at  various 
temperatures,  taking  the  density  each  time,  and  obtained  the  following  re* 
aulis; 

Density. 
At  100*  2.4r 

At  150*  2.53 

At  300^  2.60 

At  a  dark  red  2.70 

At  a  bright  red  2.64 

At  a  temperature  somewhat  inferior 

to  an  iron  assay,  2.50 

At  the  iron  assay  temperature,  2.48 

The  volume  diminishing  continually  from  beginning  to  end,  we  perceive 
that  the  denaity  increases  by  degrees  to  a  dull  red,  at  which  it  is  a  maxi* 
mum;  that  the 'weight  diminishes  equally  as  far  as  this  temperature;  and 
that  from  this  point  the  density  diminishes  as  well  as  the  volume,  while  the 
weight  remains  constant. 

It  is  very  easy  to  account  for  the  diminution  of  the  density  beyond  the 
dull  red,  considering  that  the  volume,  measured  in  mass,  is  only  an  appa- 
rent volume,  composed  of  the  real  volume  of  the  particles  and  the  volume 
of  the  air  which  separated  them  from  each  other.     By  the  heat,  the  parti- 

38* 
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cles  approached  each  other,  the  intervening  air  being  espellef),  and  thej  Id- 
creased  in  vuloroe,  at  the  same  time.  It  is  siinilar  to  what  wovid  be  observ- 
ed if  we  were  to  take  a  cubic  litre  of  the  filings  of  beaten  gold,  melt  it 
and  find  that  it  occupied  but  half  a  litre,  and  then  ascertaining  that  the 
density  of  this  melted  gold,  reduced  to  powder,  is  less  than  that  of  beaten 
gold.  As  to  the  cause  of  the  increase  of  volume  of  the  particles  of  claj« 
we  may  attribute  it  to  the  combination  which  gradually  takes  place  between 
the  molecules  of  silica  and  alumina,  which  are  only  mixed  or  partially  com- 
bined in  the  unbaked  clay.  This  is  conformable  to  experience  which 
teaches  as,  that  almost  always,  when  two  bodies  combine,  the  compovnd 
has  a  density  less  than  the  mean  density  of  the  two  component  materiala. 

Ann.  de  Ghiai.  ac  de  Pbys. 


Jlction  of  Iron  on  Benzoic  Jicid  at  an  elevattd  temperaiurci  bt  Fu.ix 

D'Arcet. 

In  passing  the  vapour  of  Benzoic  acid  over  iron  at  a  red  beat,  we  ob- 
tain a  yellowish  oil,  fluid,  and  having  an  impregnated  odoar  mixed  with  that 
of  bitter  almonds. 

This  impure  oil,  distilled  in  a  sand  bath,  leaves  a  residuum  of  tar,  and  a 
very  iuid  colourless  liqcid  distils  over,  of  a  peculiar  odour. 

This  liquid  boils  at  86%  C.  At  — 6«  it  congeals. 

A  quantity  weighing  .235  gr.  treated  with  the  oxide  of  copper,  gaTe 
•  168  gr.  of  water  and  .794  |r.  of  carbonic  acid. 

Its  coflAposition  therefore  is, 

Carbon,  92,065 

Hydrogen,  7.935 

100.000 
which  gives  the  formula  C**  H." 

Calculated.  Found. 

C«  229.5  92.4  92.06 

H»  18.7  7.6  7.94 


248.2  100.0  100.00 

This  material  is  therefore  Benzine,  and  its  formation  is  explained  in  the 
following  manner. 

C«  H"  0*  Benzoic  acid, 
C**  H"       Benzine  produced, 

C«  0^  Carbonic  acid. 

When  the  temperature  is  raised,  carbonic  oxide  is  obtained;  but  if  the  tem- 
perature is  lowered,  to  a  dull  red,  for  example,  carbonic  acid  only  is  col- 
lected. 

Benzine  may  also  be  obtained,  by  distilling  a  mixture  of  benzoate  of  pot- 
ash and  arsenious  acid.  1  have  had  this  reaction  in  seeking  a  body  analo- 
gous to  the  liquor  of  Cadet.  ^^^ 

Action  of  Iron  upon  Camphor  at  an  elevated  temperature. 
Bt  M.  F.  D'Arobt. 
In  directing  the  vapour  of  camphor  over  iron  at  a  red  heat,  an  oleagi- 
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nooi  liquid  gathers  in  the  recer? er  which  is  very  fluid  and  of  a  yellow  co« 
lour. 

In  distilling  this  first  product  in  the  sand  bath,  nothing  is  obtained,  and 
it  becomes  necessary  to  raise  the  temperature  to  about  145^,  then  a  va- 
pour passes  ofT,  and  a  liquid*  slightly  yellow,  is  formed,  lighter  than  water, 
of  a  peculiar  aromatic  odour,  having  no  resemblance  to  that  of  camphor,  if 
the  operation  be  slowly  conducted. 

•187  gr.  of  this  material  gave  .129  gr.  of  water  and  .622  gr.  of  carbonic 
acid,  by  burning  it  with  oside  of  copper,-~whence  its  composition  is 


Carbon, 
Hydrogen, 

92.35 
7.65 

and  its  formula;  C*«.  H^. 

Calculated. 
C«*.        918.0                    92.43 
H".          74.8                      7.57 

100.00 

Pound. 

98.35 

7  65 

992.8  -  100.00  100.00 

This  substance  boils  at  140<>;  its  composition  is  exactly  the  same  as  that  of 
benzine,  but  its  properties  are  very  different.  Can  it  be  a  new  case  of 
Isomerism?  Time  does  not  allow  me,  at  present,  to  study  it  with  the  re- 
quisite care:  on  my  return,  I  shall  resume  the  task  and  endeavour  to  clear 
up  this  reaction.  I  have,  besides,  observed,  that  when  the  operation  is  per- 
formed at  an  elevated  temperature,  independently  oi  the  liquid  above  ob- 
tained, napthaline  is  also  formed.  ibid. 


Preparaiion  of  metallic  Candle  Wick. 

Melt  100  parts  of  tallow,  or  wax,  or  any  mixture  of  these,  and  add  5  to 
10  parts  of  carbonate  of  lead  well  pulverised.  The  materials  easily  unite 
bv  stirring.  Steep  the  wicks  in  this  composition  while  warm  and  fluid* 
When  cold  the  candles  may  be  made  upon  them  by  dipping  or  moulding* 
In  burning  these  candles  the  carbonate  of  lead  is  decomposed  by  the  heaf^ 
and  little  globules  of  lead  collect  on  the  top  of  the  wick,  which  bend  it  out 
of  the  flame  and  thereby  increase  the  beauty  and  brightness  of  the  light. 

Joor.  de  Conn.  UsaeUat. 

Imffiwement9  in  Areometers  and  ThermometerB;  By  M.  Dikooourt. 

The  scales  of  the  French  Areometers  or  Pese-liqueurs  are  traced  on  a 
strip  of  paper  which  is  introduced  into  the  glass  tut>es  which  form  the  stem 
of  the  instruments,  and  is  attached  to  it  by  a  little  sealing  wax*  These 
paper  scales  are  liable  to  become  displaced,  especislly  when  the  instrument 
is  dipped  into  warm^  or  hot,  water*  and  thus  its  value  becomes  completely 
vitiated  by  giving  false  indications. 

This  inconvenience  has  been  sometimes  avoided  by  marking  the  degreea 
of  the  scale  with  a  diamond,  or  by  fluoric  acid,  but  this  method  has  iMen 
given  up  in  consequence  of  the  difficulty  of  reading  the  divisions  when  thus 
made,  and  more  especially  frum  the  weakening  of  the  glass  which  they  oc- 
casion. 

M.  Dinocourt,  agreeably  to  a  report  made  by  Frakcoua  to  the  Societi 
iP Encouragement  has  much  improved  these  instruments  by  giving  the  marks 
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an  invariable  position  on  the  atem,  and  at  the  same  time  presenriog  their 
easj  legibility.  These  he  effects  bjr  using  an  enamel  powder  mizeii  virh 
gum,  tracing  the  divisions  and  figures  with  a  pencil,  and  then  by  exposing 
the  glass  to  the  flame  of  an  alcoholic  lamp  so  as  to  bring  it  to  a  red  heal, 
the  enamel  becomes  fixed  to  the  glass.  Great  address  is  required  in  this 
operation  so  as  not  to  injure  the  accuracy  of  the  instruments,  but  Dinocourt 
executes  this  delicate  work  with  perfect  success. 

As  strong  acids  would  corrode  the  enamel,  the  artist,  in  the  eonstmction 
of  his  p^se-acides,  marks  his  divisions  with  gold,  which  is  proof  against  all 
but  the  nitro-muriatic.  Various  methods  have  been  tried  to  attach  the  p^per 
scales  immovably  to  the  stem  by  narrowing  the  neck,  by  a  spiral  wire,  by 
rims  of  glass  sofdered  to  the  stem,  but  none  of  these  expedients  have  been 
satisfactory.  M.  Dinocourt,  says  the  reporter,  appears  completely  to  have 
solved  the  problem.  It  is  true  that  his  Areometers  cost  more  than  the 
common  ones,  (his  price  being  from  3  to  3  francs,)  but  the  difference  is 
more  than  compensated  by  their  superiority. 

Thermometers  to  be  used  for  taking  the  temperature  of  acid  fluids  re- 
quire similar  precautions.  M.  Dinocourt  has  applied  his  improvements  to 
these  instruments  with  the  same  success.     His  thermometers  cost  but  five 

francs.  BiiU.d'Baeoiirn. 


New  method  of  analyeing  the  Ore$  of  Manganese;  By  M.  Ebblmkk. 

The  process  I  would  recommend  appears  to  me  susceptible  of  great  extct- 
ness,  and  it  has  the  advantage  of  being  very  easy  of  execution.  It  consists 
in  receiving  the  chlorine,  disengaged  by  muriatic  acid  from  the  ore,  in  a 
solution  of  sulphurous  acid  thoroughly  freed  from  sulphuric  acid,  and  satu- 
rating the  sulphuric  acid  produced  by  muriate  of  Barytes. 

Put  a  gramme  of  tlie  ore  to  be  tried,  reduced  to  a  coarse  powder,  in  a 
small  vial  to  which  is  adapted  a  bent  tube,  and  pour  on  it  a  convenient  quan- 
tity of  muriatic  acid.     Let  the  chlorine  disengaged  pass  into  a  flat  txitf  omed 
receiver  of  about  8  oz.  about  two-thirds  full  of  a  solution  of  sulphurous 
acid.     The  chldrine  may  be  disengaged  very  rapidly  as  the  absorption  is 
always  complete  as  long  as  sulphurous  acid  remains  in  the  solution  which 
may  be  determined  by  bringing  the  nose  to  the  edge  of  the  receiver.    When 
the  muriatic  acid  beginsi  to  lose  its  brown  tint,  the  ebullition  must  be  rapidly 
urged  to  prevent  absorption  and  to  expel  completely  the  disengaged  chlorine. 
Then  add  muriate  of  barytes  to  the  sulphurous  acid  solution,  and  boil  it  to 
drive  off  all  excess  of  sulphurous  acid.    Clear  the  deposite  by  filtration, 
and  the  sulphate  of  barytes  thus  obtained  gives  the  proportion  of  oxygen 
sought.      An  atom  of  sulphate  of  barytes  s'Bs  =»  1458.09  corresponds  to 
lOO'of  oxygen.     The  chlorine  in  acting  on  the  sulphurous  acid  solution, 
reproduces  the  oxygen  which  was  disengaged  from  the  ore  in  passing  to  the 
state  of  protoxide :  now  lOO  parts  of  this  oxygen  enter  into  the  composi- 
tion of  1458.09  parts  of  sulphate  of  barytes,  and  [  have  elsewhere  proved 
that  hyposulphuric  acid  is  never  formed  by  this  re-action  whatever  might  be 
the  excess  of  sulphurous  acid,  for  in  evaporating  the  liquor  freed  from  sul- 
phate of  barytes  to  dryness  In  muriatic  acid,  and  taking  it  up  with  water, 
no  traces  of  sulphate  of  barytes  remained. 

The  advantages  of  this  process  appear  to  me  to  be — 1st.  We  are  certain 
that  the  process  at  every  instant  is  going  on  well,  that  the  whole  of  the  chlo- 
rine is  absorbed  and  that  nothing  is  lost  at  the  stopper.  3d.  That  the  ore 
ia  compktely  attacked  and  in  a  very  short  time.     3d.  This  mode  presents 
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an  advaotage  over  that  of  digeating  the  manganese  in  sal pboroua  acid  itself, 
which  is  a  slow  process,  and  which  moreover  takes  from  the  oxjgen  of  the 
manganese  that  which  converts  the  oxide  of  iron  to  a  protoxide,  and  thero- 
ore  does  not  give  the  true  value  of  the  ore  in  relation  to  the  chlorine  it 
may  produce.  Finalij*  bj  the  last  named  method,  a  great  quantity  of  hjpo- 
suJphate  of  manganese  is  formed,  the  decomposition  of  which  is  long  and 
difficult. 

Instead  of  employing  sulphurous  acid  of  recent  preparation,  we  maj  use 
solutions  of  long  standing  and  which  contain,  of  course,  sulphuric  acid.  It 
is  sufficient  to  add  to  these  a  certain  quantity  of  muriate  of  barytes;  as 
oxygen  is  absorbed,  sulphate  of  bary  tes  is  precipitated.  When  used,  decant 
the  clear  fluid.  The  chlorine  is  then  passed  into  a  mixed  solution  of  sul* 
phurous  acid  and  chloride  of  barium  ;  each  bubble  of  chlorine  gives  rise  to 
a  portion  of  sulphate  of  barytas. 


Crayons  for  Drawing  on  Glass* 

Take  equal  quantities  of  asphaltum  and  yellow  wax  and  melt  them  toge- 
ther. Add  lampblack  sufficient  to  give  the  mixture  the  requisite  colour, 
stir  it  well,  and  pour  it  in  moulds  for  crayons. 

The  glass  should  be  well  wiped  with  leather,an<!  in  drawing  care  must  be 
taken  not  to  soil  theelass  with  the  fingers. 

It  is  sometimes  difficult  to  trim  the  crayons  with  a  common  knife,  for  if 
too  sharp  it  cuts  in  too  much,  and  if  too  dull  it  cannot  make  a  fine  point. 
But  if  the  edge  be  bevelled  like  scissors,  and  very  sharp,  the  point  may  easily 
be  rendered  very  fine.  ji,o.deisaoc.Foi7uc 


Observations  of  BerzsliuSf  on  ths  methods  of  Patok  and  Marsh /br  dstsetmg 

Arsenio. 

To  discover  arsenious  acid  in  'animal  matter,  Paton  recommends,  1st,  to 
precipitate  all  these  materials  from  the  solution  by  an  infusion  of  not  galls, 
and  then  to  decompose  the  arsenious  acid  by  sulphuretted  hydrogen.  It  is 
not  certain  that  this  method  is  preferable  to  that  of  Tauflieb  in  which  the 
animal  matter  is  precipitated  by  a  solution  of  oxide  of  zinc  in  caustic  potash. 

Marsh  proposes  another  method  which  is  worthy  of  all  attention,  as  it 
succeeds  with  extremely  small  quantities  of  arsenic*  It  is  based  on  the 
transformation  of  arsenic  into  arseninretted  hydrogen,  which,  according  to 
his  statements,  takes  place  very  promptly  when  the  suspected  mass  is  acid- 
ulated with  sulphuric  acid,  and  a  piece  of  zinc  added.  The  hydrogen 
gas  disengaged  takes  op  the  arsenic,  and  Marsh  has  contrived  a  very  inge- 
nius  little  apparatos  for  the  experiment,  but  he  manages  the  gas  badly  for 
the  purpose  in  view.  He  passes  It  through  a  fine  opening,  inflames  it,  and 
then  receives  the  flame  either  on  a  glass  plate,  or  in  a  fflass  tube  open  at 
both  ends,  on  which  the  arsenic  is  deposited  in  a  metallic  state  or  mixed 
with  arsenious  acid. 

Marsh  has  neglected  one  property  of  this  gas  of  which  we  may  avail  our- 
selves with  much  greater  certainty,  viz.  that  of  depositing  its  arsenic  bj 
heat.  Nothing  more  is  necessary  than  to  direct  it  into  a  tube  heated  to  red- 
ness in  one  spot ;  the  arsenical  hydrogen  is  decomposed,  the  arsenic  depos- 

*  See  Jour.  Frank.  Inst.  Yol.  ZVllI,  page  338. 
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ited  ID  the  adjacent  colder  portion  of  the  tube,  and  the  hjdrogen  gas  escapes 
in  a  state  of  purity.  For  this  purpose  nothing  more  is  necessarj  than  a 
common  gas  bottle,  leadinv  the  gas,  as  it  issues,  through  a  glass  tutie,  made 
hot  bj  a  spirit  lamp.  We  may,  if  inclined  to  greater  certainty,  pot 
into  the  red  hot  part  of  the  tube,  a  small  weighed  quantity  of  copper  reduc- 
ed by  hydrogen,  white  arseniuret  of  copper  is  formed,  and  by  re- weighing 
it,  we  may  estimate  with  the  greatest  exactness  the  weight  of  arsenic  which 
accompanied  the  hjdrogen. 

I  dissolved  a  millegramme  of  white  arsenic  in  a  little  dilute  solphoric 
acid,  and  added  above  6  ounces  of  water  and  some  zinc.  The  hydrogen 
was  passed  over  a  little  weighed  copper,  previously  reduced  by  hydrogen 
and  heated  to  redness  in  a  narrow  glass  tube.  The  pre8enceof  the  arsenic 
mras  very  evident ;  the  anterior  portion  of  the  copper  became  silvery  white, 
and  heated  by  the  blow  pipe  it  aiffused  a  strong  odour  of  arsenic.  Having 
made  the  experiment  with  a  centigramme  of  arsenious  acid,  I  obtained  abont 
two-thirds  of  the  arsenic  which  it  contained,  combined  with  the  copper. 
This  process,  admitting  it  not  to  answer  for  a  quantitative,  deserves  oor  en- 
tire confidence  in  a  qualitative  analysis  and  in  its  application  to  every  cane 
of  medical  jurisprudence.  jour.  de  PhMmMie. 


To  dye  Wool  and  Qoafs  Hair  a  delicate  blue. 

M.  Buisson,  a|>othecary,  has  communicated  to  the  Royal  Society  of  Agri- 
culture at  Lyons  a  new  and  very  simple  process.  The  colour  is  atrong 
enough  to  resist  water,  the  sun,  and  even  soap,  while  that  obtained  by  dye 
woods  fades  much  more  easily,  and  is  very  inferior  in  brightness  in  an  arti- 
ficial light. 

To  obuin  this  colour  as  pure,  fresh  and  deep  as  possible,  the  water  of  the 
bath  while  cold  must  be  first  saturated  with  chrystallized  verdigrease  (ace- 
tate of  copper.)  then  slightly  acidulated  with  acetic  or  pyroligneoua  add; 
dip  the  stuffs  in  the  usual  way,  then  wash  and  dry  them. 

Jour,  do  CoBA.  Vm 


Composition  of  a  ?amieh  for  common  Candles  intended  as  a  substitute  for 

wax  candles. 

Take  equal  parts  of  the  balm  of  benzoin  and  resin  mastic:  put  each  of 
them  in  a  separate  vessel  of  glass  or  lead,  add  spirits  of  wine,  and  heat  them 
gently  till  the  resinous  parts  are  dissolved.  Let  each  of  the  solutiooa  re- 
main awhile  at  rest  and  then  unite  them  in  one  vessel. 

Prior  to  using  this  composition  it  is  advisable  that  the  fluid  be  heated  to 
SS""  or  SO""  Cent.  (  »  80  or  90  Fah.)  Dip  the  candle  in  it  from  5  to  to 
seconds,  then  dry  it  carefully,  which  will  4ake  about  10  minutes.  The  pro- 
portion of  the  ingredients  may  vary,  but  in  proportion  as  the  benzoin  is  di- 
minished and  the  mastic  increased,  the  candles  becomes  more  liable  to 
soften  by  handling.  If  the  benzoin  be  increased,  the  candle  dries  too  soon 
and  loses  its  polish  and  colour.  The  quantity  of  alcohol  will  vary  accord- 
ing to  the  thickness  of  the  coat  to  be  given  to  ihe  candle.  loid. 


Protest. 
M.  Pistrucciy  who  holds  a  station  in  the  mint  at  London,  is  announced  ss 
the  inventor  of  a  process  for  striking  a  matrix  with  a  punch  which  has  never 
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•een  touched  bj  the  graver,  and  which  give^,  nevertheless,  a  medal  iilenti- 
ally  the  same  as  the  original  mcdel  in  wai.  In  this  operation,  the  ^autj 
nd  perfection  of  the  design  are  at  a  single  blow  transferred  to  the  metal 
vhether  of  ^oUI,  silver  or  copper. 

<^  The  process  is  this  :  The  model  being  given  in  wax,  earth,  wood,  or 
tnv  other  convenient  material,  take  a  mould  of  it  in  plaster,  when  the  mould 
s  (irj  or  oiled  :  to  harden  it,  take  an  impression  of  it  in  the  moulding  sand 
or  cast  iron,  as  fine  as  possible  in  order  that  the  points  maj  be  sharp,  and 
hat  the  materials  maj  become  as  hard  as  tempered  steel.  The  baak  is  to 
je  dressed  to  a  plain  surface.  This  piece  solidly  fixed  in  a  piece  of  steel, 
4  ccomes  the  matrix  on  which  may  be  struck,  either  the  medal  itself,  or  a 
^junch  if  it  be  desired  to  multiply  steel  matrices  of  the  medal.  M.  Pistrucci 
has  tried  his  process  on  medals  three  inches  in  diameter  and  with  perfect 
success.  The  importance  of  such  a  discoverv  is  ytrj  obvious*  Not  only 
medals,  but  many  pieces  of  jewelery  which  require  to  be  chased,  may  be 
treated  in  the  same  manner." 

Permit  me  to  say,  Mr.  Editor,  that  this  important  discovery,  as  you  may 
be  easily  convinced,  is  two  years  and  a  hall  old.  At  that  epoch  I  made 
known  at  the  Royal  Mint  in  Paris, all  that  .M.  Pistrucci  has  just  done  in 
London.  A  plan  of  the  apparatus  and  the  details  of  the  operation  were 
f  leposited  by  me  in  the  Royal  Mint,  to  be  placed  at  the  dispo-^sil  of  my  fellow 
labourers  in  France.  They  are  in  the  cabinet  of  the  director  of  the  mint. 
Since  that  time  the  medai  engravers  have  employed  my  process,  and  more 
than  thirty  medals  of  the  reign  of  Napoleon  have  been  thus  re-produced. 
You  may  easily,  Mr.  Editor,  obtain  a  proof  of  my  statement  on  application 
at  the  Mint. 

Cdji/^,  Engraver  in  the  Gallery  of  the  Kings  of  France. 

Royal  Mint,  Parir. 

Jour,  de  Conn.  Uf.  ot  Prac 


Method  of  cleaning  Qlau, 

Reduce  to  very  fine  powder  a  piece  of  indigo,  moisten  a  rag,  apply  it  to 
the  powder  and  smear  the  glass  with  it.     Wipe  it  well  with  a  dry  cloth. 

Very  finely  sifted  ashes  applied  in  the  same  manner  by  a  rag  dipt  in 
brandy  or  spirits  of  wine  will  answer  well ;  but  Spanish  white  ought  to  be 
rejected  as  it  is  apt  to  take  off  the  polish  of  the  glass.  ibi«i. 


Profirress  of  Pbysieal  Science. 


TRANaLATKD  VOR  THE  JOmtMAL  OF  THB  VRANKUM  IMnTTOTB,  BT  J.  OEISOOM. 

On  the  part  which  the  SoU  acH  in  the  process  cf  Vegetation.  Memoir  read 
at  the  Academy  of  Sciences^  by  J.  Pelletieiu 
The  ground  is  the  support  and  nnr»e  of  plants ;  in  its  bosom,  by  means  ol 
roots,  they  seek  for  and  find  a  portion  of  their  nourishment.  But  to  this 
troth,  so  simple  and  obvious,  are  nttnched  questions  of  a  complicated  nature, 
and  of  the  highest  interest  to  Physiology  and  Agriculture.  With  one,  amonfl^ 
others,  I  have  been  particularly  arrested,  and  it  ban  been  the  object  of  my 
meditations.  Before  I  enter  upon  it,  permit  me  to  bring  into  view  some 
facts  which  appear  to  be  necessary  to  the  discussion  of  it 

I 
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The  earth  is  not  an  elementary  sabstance.  Its  exterior  bed,  the  m- 
dence  of  plants,  is  formed  of  various  metallic  oxides,  silica^  aluroioH,  lime^ 
to  which  are  oRen  joined  magnesia  and  the  oxide  of  iron.  It  contains,  more- 
over, the  detritus  of  organic  matters  which  had  before  possessed  life  and  ex- 
istence. Thus  constituted,  and  under  the  influence  of  air,  water  and  impoo- 
derable  fluids,  the  earth  is  eminently  fit  for  the  development  of  germs  depo!- 
ited  in  its  bosom,  and  to  the  growth  of  the  vegetables  which  floorisb  upon  ir. 

The  necessity  of  the  presence  of  organic  matter,  to  constttate  a  soil,  en- 
dowed in  the  highest  degree  with  vegetative  force,  cannot  be  considered 
doubtful.  In  vain  did  Tull,  in  1773,  attempt  to  maintain  tbat  distinct  earib; 
particles  formed  the  sole  nourishment  of  the  plant.  This  theory  was  over- 
turned by  the  positive  experiments  of  Duhamel,  who  had  at  first  embncfi 
it.  Nevertheless,  if  it  is  certain  that  the  presence  of  org>anic  matter  is  i 
condition  of  fertility,  we  may  still  ask  whether  It  is  so  estentiai  a  condilioD- 
soch  a  sine  qua  non-— that  a  plant  cannot  vegetate  in  a  soil  totally  depriTcd 
of  organic  matter,  particularly  if  other  circumstances,  such  as  the  presence 
of  water  and  carbonic  acid,  be  united  with  it. 

Numerous  experiments  have  been  made  to  resolve  this  qoeslion.  Many 
of  them  are  contradictory.  The  greater  portion,  from  the  high  iDtensi 
which  they  involve,  ought  to  be  discussed  and  repeated  with  care.  Bot 
another  question  not  less  important,  and  which  I  think  ought  to  be  first  as- 
certained, is  this  :  What  influence  have  soils  themselves  in  the  ad  of  vegeta- 
tion f    To  this  question  1  at  present  confine  myself. 

A  vegetable  soil,  in  its  normal  state,  must  be  considered  a  mixture  ofvi- 
rious  earths,  that  is,  of  metallic  oxides. 

Every  soil  devoted  to  Agriculture,  is,  in  general,  says  Cbaptal,  formed  of 
A  mixture  of  silica,  lime  and  alumina,  and  in  support  of  this  assertion  be  cites 
various  analyses.* 

Davy  confirms  this  statement  in  his  Agricultural  Chemistry,  and  in  /acr, 

*  A  very  fertile  toil  in  Sweden  was  ffound  by  Bergouui  to  oonsist  of: 
Cotne  Silex,  30 1  «^ 

Silica,  365*® 

Alumina,  14 

Carbonate  of  Lime,  30 

100 
A  fertile  wbH  in  Middlesex  gave  Davy— SUiceoui  Sand  3-5;  the  remainiDg  34  ooni^ 
ed  of 

Carbonate  of  Limej  38 

Silica,  32 

Alumina,  39 

Analyiia  of  a  fertile  soil  in  Touraine  i 

Sand,  49 

Silica,  16 

Alumina,  10 

CafbeaateofLioM,  35 

100 
A  very  fertile  compost,  formed  by  Tillet  connilad  of,  day  3-8,  pulverised  line-itone 
^-8,  sand  3-8,  oorrespondins  to  * 

Coarse  Silex,  35 

SiUca,  31 

Alamina, 
Carbonate  of  Liroe^ 
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not  a  single  instance  of  a  fertile  soil  has  occurred,  which  consisted  of  only 
one  earth,  oreven  of  two,  sach  as  lime  and  silez,  silex  and  alamina,  allamina 
and  lime. 

In  another  passage  in  his  Chimie  Agrieole^  Chaptal  expresses  himself  thus: 

^^  A  mixture  of  lime,  silex  and  alumina  forms  the  hasis  of  a  good  soil ;  but 
that  it  may  possess  all  the  desirable  qualities  of  good  land  these  ingredients  must 
exist  in  certain  proportions,  which  analyses  of  the  best  soil  can  only  establish. 

If  we  consult  the  analyses  of  the  most  fertile  soils,  we  find  that  fertility 
diminishes  in  proportion  to  the  predominance  of  either  of  these  principal 
earths,  and  that  it  becomes  almost  null  when  the  mixture  has  the  properties 
of  only  one  of  them," 

Complexity  of  composition  is  therefore,  in  general,  a  condition  of  fertility  in 
a  vegetable  soil.  The  loose  earth  which  we  find  in  vallies  arising  from  the 
decomposition  of  primitive  rocks,  makes  generally  an  excellent  soil.  Now,  we 
know  that  granite,  composed  of  quartz,  feldspar  and  mica,  and  frequently  am* 
phibole,  must  yield  by  its  decomposition,  a  soil  containing  silica,  lime,  alumina, 
and  a  little  magnesia  and  sometimes  potash.  Soils,  originating  on  the  con- 
trary, from  the  decomposition  of  more  simple  rocks,  siliceous  limestone,  for 
example,  are  lighter,  and  suitable  only  for  a  limited  number  of  plants;  they 
require,  says  Chaptal,  to  be  enriched,  and  are  valOable  only  in  moist  climates. 
Land  originating  in  the  decomposition  of  trap,  basalt  and  other  rocks  of 
complicated  elements,  possesses,  on  the  contrary,  great  natorat  fertility. 

<*  Rivers,"  he  further  adds,  •^  receive  in  their  courses  other  streams  whose 
mud  is  mingled  with  its  own,  and  it  often  happens  that  the  united  sediment 
of  two  rivers  possesses  greater  fertility  than  tbdt  of  either  separately." 

This  then  appears  to  be  an  established  fact,  that  a  soil,  (independently  of 
organic  matter^  is  the  more  fertile  as  its  composition  is  more  heterogeneons. 

If  we  seek  for  an  explanation  of  this  fact,  we  find  in  authors  only  vague 
opinions  and  doubts  ;  the  greater  number  merely  state  the  facts  without  at- 
tempting an  explanation. 

Agricultural  chemists,  who  indulge  more  in  theory,  appear  to  regard  the 
cause  of  fertility  as  dependent  on  the  physical  character  of  the  soil  rather 
than  on  its  chemical  constitution.  Thus  D^yy  having  observed  that  differ- 
ent soils  attract  moiMure  with  different  degrees  of  energy,  and  having  dis- 
covered, as  he  believed,  that  the  most  hygrometric  soils  were  the  most 
fertile,  be  ascribes  their  superior  fertility  chiefly  to  this  property.  But 
Davy  has  not  proved  that  the  hygrometric  force  of  a  soil  bears  any  given 
relation  to  its  composition. 

If  this  attraction  for  moisture  were  the  principal  cause  of  fertility  (abat- 
ing  the  influence  of  manures)  we  perceive  no  necessity  for  the  combination 
of  the  three  earths  in  the  constitution  i>(  a  soil  of  the  fint  quality.  Indeed 
a  certain  quantity  of  alumina  in  a  soil  otherwise  entirely  siliceous,  or  entirely 
calcareous,  a  certain  proportion  between  the  adhesive  and  the  loose  or  sandy 
portion*,  would  be  sufficient  to  confer  this  hygroscopic  quality,  and  of  course 
the  fertility  of  the  soil.    But  we  have  nothing  to  confirm  tliis  supposition. 

The  hygroscopic  quality  of  a  ternary  soil  may  then  be  considered  as  an 
tlement  of  fertility,  but  only  a  secondary  element,  subordinate  to  its  chemi- 
cal composition. 

The  property  of  becoming  more  or  less  heated  by  the  rays  of  the  sun, 
which  appeared  to  Davy  to  hold  a  relation  to  the  fertility  of  different  soils, 
appears  to  me  to  be  also  a  secondary  cause.  In  the  cases  referred  to  by 
him  there  was  a  mixture  of  black  mould,  and  he  did  not  sufficiently  consider 
its  fertilizing  action  as  a  manure  upon  the  soil. 
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To  me,  it  afpe^r*  9FidM»t  tbat  the  aixtore  of  th#  miow  eartte  wlnek 
compose  a  soil,  acts  upon  vegetation  and  deterroiaes  its  fertilitj  byandeciro^ 
ehemieal  Jorce^  yfhose  action  has  been  clearly  recognised  in  other  circnm- 
Rtances,  bot  not  yet  bronght  into  view  tn  the  case  now  nnder  consideration. 
In  the  first  place,  let  us  observe  that  it  is  a  fact,  though  the  troth  may  have 
escaped  observers,  or  rather,  it  has  not  yet  been  brought  under  a  fonnola, 
that  the  silica,  alumina  and  lime  which  enter  into  a  good  vegetable  soil, 
must  not  be  combined  with  each  other,  but  simply  mixed,  the  lime  being  id 
the  state  of  a  carbonate.  A  triple  silicate  of  lime  or  alumina,  in  wbicb  the 
silex,  lime  and  alumina  should  be  in  the  proportions  which  constitute  the 
best  arable  land,  could  not,  even  if  thoroughly  divided,  furnish  a  soil  essen- 
tially adapted  to  vegetation.  If  in  a  fertile  soil,  composed  of  a  mixtore  nt 
lime,  alnmina  and  silica,  a  combination  between  these  three  oxides  should 
begin  to  take  place,  the  ground  would  become  cold  and  sterile.  Now«  it  is 
certain  that  in  a  mixture  of  these  three  ingredients,  a  force  does  exist  which 
tends  to  combine  them.  The  silica  and  alumina  are^in  relation  to  the  lime, 
electro-negative  bodies,  and  in  their  presence  the  lime  most  acquire  a  con- 
trary electricity.  According  as  external  or  mechanical  movements  of  tiie 
soil,  or  other  foreign  causes,  shall  bring  these  molecules  within  greater  or 
less  distances  from  each  other,  and  group  them  in  varions  ways,  electrical 
piles  will  be  established,  discharges  will  take  place,  producing  various  ten- 
sions, and  the  earth  will  thus,  if  we  may  nstf  the  term,  become  animated. 
The  electric  fluid  which  pervades  it  will  excite  the  stomata  of  the  radical 
fibrils,  determine  the  play  of  the  organs,  and  the  absorption  of  the  fluids 
requisite  to  the  nourishment  of  the  plant.  The  radical  fibrils,  and  the  ca- 
pillary roots  impregnated  with  moisture,  will  become  so  many  electrical  con- 
dOiCtors,  engaged  in  transmitting  electricity,  certainly  as  necessary  to  life  as 
light  and  caloric. 

^  The  merit  of  a  theory  is  that  it  accounts  for  observed  facts,  enables  qs  to 
foresee  what  will  take  place  under  particular  circumstances  likely  to  happen, 
and  indicates  the  considerations  which  it  may  be  desirable  to  bring  about  with 
a  view  to  useful  results. 

Let  us  enquire  whether  the  theory  now  presented  fulfils  these  conditions : 

Suppose  a  chalky  soil.  To  improve  it  we  add  argillaceous  marl ;  i.  e.  to 
the  lime  which  predominates  we  add  silica  and  alumina.  7b  tke  posiiive 
demtrU  which  we  found  ahns;  we  add  the  negative  elements  which  we  found 
defidcni. 

Will  it  here  be  said  that  ^*chalk  is  so  compact  that  the  roots  cannot  pen* 
etrate  it,  or  so  split  op  that  water  passes  through  it  like  a  riddle,  and  that  the 
marling  is  simply  designed  to  change  this  physical  condition.* 

But,  if  the  object  was  merely  to  divide  the  chalk«  in  order  to  change  its 
physical  condition,  a  calcareous  sand  would  accomplish  this  object,  and  yet  it 
never  came  into  the  head  of  an  agriculturist  to  improve  his  chalk  by  lime- 
stone, while  Gordao  de  Saint*Memin  produced  a  magnificent  vegetation  by 
a  mixture  of  chalk  with  heath  sand. 

In  a  piece  of  ground  belonging  to  Cbaplal,  the  soil  was  clayey  and  rather 
barren  ;  below  was  a  layer  of  black  earth.  Chaptal  went  to  work  enaphi- 
rically,  dug  up  the  ground  and  mixed  the  two  beds  together.  Contrary  to 
his  expectations,  the  sterility  was  increased.  It  was  not  till  the  fifth  year 
that  the  ground  acquired  a  common  degree  of  fertility,  that  is,  when  all  the 
iron  bad  passed  to  the  state  of  peroxide,  and  the  land,  black  as  it  was,  had 

*  G.  Diet.  d'AgriouHare,  article  Crmt* 
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become  of  a  deep,  iNright  yellow.  Cbaptal  asks,  if  In  this  caie  the  black 
oxide  18  ifijurioiiB  to  TOgetatioiiy  either  bj  itself,  or  in  reference  to  the 
oxygen. 

In  our  theory  the  fact  explains  itself,  and  might  have  been  foreseen  :-^ 
the  blacls  oxides  of  iron  (feroxidale'  d'  Haiiy)  is  a  combination  of  protoxide 
and  sesqeioxide  of  iron,  a  substance  indifferent  in  relation  to  silica  and  alu* 
mina.  Exposed  to  the  air  the  combination  is  destroyed,  the  iron  passes  to 
the  state  of  peioxide,  susceptible  ol  union  with  silica  and  alumina.  Yet, 
under  such  circumstances  it  was  not  worth  while  to  mingle  the  two  beds, 
since  five  years  were  lost  in  attaining  a  common  degree  of  fertility. 

The  theory  which  we  have  adopted  is  applicable  likewise,  in  the  happiest 
manner,  to  the  operation  called  marling.  Marl  is  not  a  simple  mixture  of 
silica  and  alumina  with  more  or  less  of  carbonate  of  lime.  Its  base  is  argiU 
laceous  and  calcareous  silicates;  some  mineralogists  consider  It  even  as  an 
oryctognosaical  species.*  It  is  on  this  account  that  plants  cannot  vegetate 
in  marl  which  has  not  been  long  exposed  to  the  air,  even  when  the  silica, 
alumina  and  lime  are  in  the  proportions  which  form  good  arable  land.  By 
exposure  to  the  air,  carbonic  acid  deettayeihe  eombmation  which  existed 
between  the  earths,  and  it  is  then,  and  then  only  that  marl  will  enrich  the 
aoil.  In  this  case,  if  the  negative  element  prevails,  as  in  the  case  of  argil- 
laceous marls,  it  becomes  excellent  for  calcareous  soils ;  and  marls  called 
calcareous  are  in  their  turn  advantageous  for  argillo-saody  land. 

It  has  been  remarked  that  the  alkaline  and  earthy  salts,  which,  in  a  cer- 
tain quantity, injure  vegetation,  produce  a  good  effect  when  employed  in 
small  doses.  Chemists  and  farmers  have  aought  to  explain  this  action  of 
saline  compounds.  Some  have  thought  that  certain  salts  were  eood  for 
plants,  as  some  are  for  animals,'— that  salts, and  even  earths,  formed  part  of 
the  food  of  vegetables  ;  others,  on  the  contrary,  that  they  act  principally  as 
stimulants  to  vegetatio/i.  Without  denying  that  earthy  substances  may 
enter  into  the  constitution  of  a  vegetable,  to  unite  and  give  strength  to  the 
parts  that  are  to  support  the  organs,  like  piiosphate  of  lime  in  the  bones  of 
quadrupeds,  I  may  remark,  that  with  a  few  exceptions,  the  presence  of  any 
salt  is  not  absolutely  necessary  to  vegetation.  Thus,  for  example,  borage 
and  lettuce,  whose  extracts  contain  much  nitre  when  they  grow  in  highly 
manured  soils,  do  not  contain  any  sensible  portion  of  it  when  cultivated 
without  dung.  I  therefore,  rather  incline  to  the  opinion  of  Physiologists, 
who  think  with  M.  Decandolle,  that  salts  act  as  excitants  or  stimulants. 
But,  what  is  the  meaning  of  excitation  ?  At  the  present  day,  science  no 
longer  admits  of  those  vague  explanations  which  consist  of  nothing  but 
words.  I  understand  by  excitation,  the  eminent'  property  of  conducting 
electricity  which  salts  communicate  to  water.  It  is  in  this  manner,  as  it 
appears  to  me,  that  nitrate  of  potash  acts,  in  the  prodigious  energy  which  it 
gives  to  vegetation.  It  is  probably  in  this  way  that  sulphate  of  lime  acts— 
that  is  to  say,  by  rendering  the  water  a  better  conductor,  though  in  this  case 
the  effects  appear  to  me  to  be  complicated,  and  to  be  worthy  of  direct  ex- 
periment. 

Thus  far,  for  greater  simplicity,  we  have  considered  lime  as  free,  in  speak- 
ing of  the  mixture  of  silica,  alumina,  and  lime,  which  constitute  a  soil:  now 
the  lime  is  in  the  state  of  carbonate,  but  it  does  not  in  that  state  cease  to 
be  an  electro-positive  element  in  relation  to  silica  and  alumina.  This  cir- 
cumstance allows  us   to  explain  an   important  vegeto-physiological.  fact. 

*  Bracbant'f  Hineialogy. 
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The  caiboQ  in  vegetables  is  produced  mosllj,  if  not  entirelj,  bj  the  deca«- 
position  of  the  carbonic  acta  which  thejaMorb  not  onij  from  tbe  sir,  bit 
from  the  ground  :  such  is  the  opinion  of  the  celebrated  Decandolle.  Tha 
carbonic  Actd,  furnished  by  the  ground,  appears  to  enter  into  the  vegetable  at 
the  moment  of  its  liberation,  probablj  dissolved  in  the  water  whicn  the  soil 
contains.  It  is  absorbed  bj  the  ftpongioles  of  the  radicules;  it  ascends  with  the 
ssp,  urged  forward  as  bj  a  t;i«  a  lergo.  But  how  is  this  carbonic  acid  pro- 
duced ?  In  certain  manured  soils,  and  in  superficial  portions  of  the  earth, 
penetrated  bj  the  air,  we  may  conceive  it  to  be  formed  bj  the  re-action  et 
oxygen  upon  the  carbon  of  organic  detri-tus^  but  at  those  great  depths 
which  are  attained  by  the  roots  of  oaks  and  cedars  of  a  hundred  years  old, 
how  can  the  carbonic  acid  be  developed  ?  How  can  the  oxygen  and  organic 
matter  penetrate  to  such  depths  P  In  our  theory  there  is  no  difficulty*  Car- 
bonic acid  comes  from  the  lime,  on  which  the  silica  and  alumina  act  slowly 
but  continuously  to  form  silicates.* 

Thus  then,  at  certain  depths,  and  under  influences  but  little  understood, 
silica  would  decompose  carbonate  of  lime,  while  at  the  surface  of  the  earth, 
and  under  the  influence  of  exterior  agents,  th6  silicates  would  be  deconiptoscd 
by  carbonic  acid  produced  by  the  re-action  of  the  oxygen  of  the  air  on  organic 
detrituit,— an  admirable  ami  providential  rotation,  which  re-establishes  the 
equilibrium,  and  incessantly  tends  to  the  rejuvenescence  of  nature. 

The  last  corollary  of  my  theory^^the  decomposition  of  silicates  byex« 
terior  agents,  and  particularly  by  carbonic  acid,  cannot  be  called  in  ques- 
tion. It  has  been  established  by  M.  Becquerel,  under  circumstances  io 
which  the  force  of  cohesion  might  seem  to  present  a  serious  obstacle.  I 
allude  to  the  decomposition  of  the  feldspar  of  granite,  and  the  formation  of 
kaolin.  The  analogy  is  here  so  strone  that  1  must  render  the  homage  of 
my  first  conception  to  the  distinguished  academician  I  have  just  cited. 

The  fact  of  the  decomposition  of  carbonate  of  lime  by  silica  in  the  inte- 
rior of  the  earth  is  equally  supported  by  experiment  and  observation.  And 
first,  if,  in  proceeding  to  the  analysis  of  a  vegetable  soil,  when  the  coarser 
siliceous  sand  has  been  separated  by  agitation  and  deposition,  and  the  car- 
bonate of  lime  has  been  removed  by  weak  acids,  we  examine  the  finer  ter- 
rene substance  which  has  resisted  the  weak  acids,  we  find  that  it  is  not  alu- 
mina, as  Chaptal  indicates,  nor  silica,  as  is  stated  in  various  works,  but  that 
it  consists  principally  of  veritable  silicates  of  lime,  of  alumina,  and  of  oxide 
of  iron. 

Still,  it  may  be  objected  that  these  silicates  are  anterior  to  all  vegetation; 
that  to  prove  their  recent  formation  and  daily  production,  requires  direct 
experiments.  These  direct  experiments  are  among  the  objects  which  I  wish 
to  undertake.  They  require  much  time.  But  to  prove  truth,  are  we  (o  de- 
pend solely  upon  new  experiments  peculiar  to  him  who  advocates  it,  and  are 
we  forbidden  to  rely  on  the  labours  of  our  predecessors  ?  Certainly  not. 
I  may  therefore  again  refer  to  the  interesting  researches  of  M.  liecqoerel, 
and  bring  into  view  those  mineral  species  which  he  has  formed  in  his  labor- 
atory, and  which  present  all    the  characters  of  their  natural  congeners. 

*  Animal  manures  may  contribute  to  the  deeomposition  of  silicates,  not  only  bjr  the 
carbonic  scid  which  tbey  form  by  absorbmg  oxygen  from  tbe  air,  but  in  producing  such 
substances  as  tbe  fat  acid§t  which  have  a  tendency  to  unite  with  lime  and  to  eliminate 
the  silica  which  is  combined  with  it.  M.  Raspati,  whose  talents  we  rre  glad  to  ac- 
knowledgr,  without  sharing  in  all  his  scientific  opinions,  appears  to  us  to  have  explained 
the  siliceous  petreftctions  that  are  found  in  chalk,  in  a  very  happy  manner  by  the  action 
ofanimafs  entombed  in  siliceo-calcareous  beds.     (Pby&iol.  Vegetate  t.  '2.  p.  339.) 
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Neither  cto  I  omit  to  mootion  the  importaat  fact  of  the  artificitl  fonnatloii 
of  feldspir  bj  CegMrd  de  Latour. 

There  is  etiil  another  objcctioa  which  may  be  awde  to  the  theorj  neir  pre^ 
sented.  If  in  this  mixed  state,  the  earth  acts  bj  virtue  of  electro-thtmioal 
forces,  whj  are  three  earths  requisite  to  the  construction  of  a  good  soil  ? 
Ought  not  silica  and  lime,  or  lime  and  aiomina  to  be  suficient  to  produce^ 
in  each  element  of  the  mixture,  an  opposite  electricity  ?  It  it  easy  to  an* 
«wer  this  objection  also,  by  a  reliance  upon  facts  well  known  to  mineralo- 
gists: it  is  certain  that  the  binary  siJicales  are  mere  rare  in  nature  thun  the 
ternary  silicates,  and  that  their  mass  in  particular  is  less  pQwerfbh  eilka 
has  therefore  a  greater  tendency  to  combine  with  lime  and  alomkia  together 
than  with  either  of  these  earths  separately.  Hence  we  may  perceive  that  the 
union  of  the  three  becomes  necessary  to  constitute  a  soil  endowed  with  the 
highest  degree  of  vegetative  power. 

If  the  ideas  which  I  now  submit  to  the  Academy  appear  to  deserve  any 
attention,  1  propose,  on  the  return  of  the  favorable  season  to  renew  the  en- 
quiry, and  to  devote  myself  to  the  labour  of  positive  experiment,— «expert« 
roents,  whidi,  whatever  may  be  their  results  in  reference  to  my  theory,  will 
at  least  have  the  advantage  of  eliciting  facts  which  may  be  friendly  to  agri* 
culture,  that  science  which  is  so  prominently  stamped  with  the  character  of 

utility.  Joor.de  Pbarmacle. 


Indications  of  Organic  remaini  in  the  oldest  Socks  of  the  Globe;  means  of 
distingtdsMng  Ttaip  fiom  Basalt;  By  Henry  Bragonnot. 

The  author  examined  some  specimens  of  Trap  from  the  neighbourhood 
of  Essey,  in  the  south  of  the  department  of  La  Meurthe,  a  region  which 
had  been  considered  by  some  nataralists  as  volcanic,  although  neither  cra- 
ter, lava  nor  scoria  was  to  be  found  in  it.  Some  prisms  of  blackish  basalt 
are  indeed  obtained  there,  but  it  is  well  known,  he  remarks,  that  certain 
traps  are  found  under  geological  conditions  which  forbid  all  idea  of  volcanic 
action.  This  pseodo-prtmitive  form  is  due  to  the  shrinking  which  the  rock 
undergoes  in  drying.  To  determine  whether  these  prisms  from  Bseey  had 
undergone  the  action  ot  fire,  he  resolved  to  compare  them  with  true  tolca- 
nic  basalt.  He  subjected  to  distillation,  in  a  small  glass  retort,  some  of  the 
Essey  basalt,  pulferized,  and  obtained  from  it  an  empyreumattc,  ammeniar 
cal  product,  which  restored  the  blue-colour  of  paper  reddened  by  tournesol. 
The  resifluum  of  the  distillation  had  a  deeper  shade  than  before,  so  that  the 
carbon  seemed  to  have  been  more  exposed.  Various  other  ffenutne  traps 
from  different  places  were  in  like  manner  powdered  and  distilled,  and  fur- 
nished absolutely  the  same  product  as  the  first. 

From  these  facts  he  infers,  that  all  these  enormous  masses  of  Trap  which 
are  found  in  the  chain  of  the  Vosges  and  in  i>ther  places,  have  been  formed 
in  water  under  the  influence  of  moderate  temperature,  and  that  prior  to 
their  formation  the  remains  of  organized  beings  were  intimately  mingled 
with  the  other  elements  of  which  they  are  constituted. 

He  next  examined  true  basalt,  which  had  incontestibly  undergone  the  ac^ 
tion  of  subterranean  fire.  A  portion  from  Clermont  in  Auvergne  was 
heated  to  redness  in  a  glass  tube  closed  at  one  end,  and  in  which  a  strip  of 
psper  reddened  by  litmus  was  placed,  instead  of  changing  to  blue, as  had 
been  the  case  with  the  traps,  no  change  took  place;  which  shews  that  the 
organic  substance  which  may  be  presumed  to  have  existed  among  the  ma- 
terials of  basalt  before  its. formation,  was  destroyed  by  the  vol cauic .fire. 
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Bjlhit  teat  the  author  thioks  Yolcanic  basalts  may  be  eanlf  distiii|aiik- 
ed  from  traps,  and  that  it  maj  put  an  end  to  the  ditcasaiona  which  stilt  di- 
vide geologists,  and  banish  the  confasion  which  prevails  in  the  determiBS- 
tion  of  the  rocks  called  BattUtea. 

This  unexpected  discovery  of  animal  matter  in  trap  rocks,  regarded  bj 
some  geologists  as  contemporaneous  with  granite,  induced  him  to  ezamiiK 
that  also.  Some  ancient  granite,  enclosing  porphjroidal  enrite  vras  heated 
nearly  to  redness  in  a  glass  tube  with  reddened  litmus  paper,  which  verj 
soon  changed  to  blue.  Aslight  odour  appeared  which  was  somewhat  empj- 
reumaiic,  though  much  less  decided  than  in  the  case  of  the  traps.  Another 
specimen  of  ancient  granite  gave  a  similar  result,  and  Egyptian  sieniie 
from  the  collection  of  M.  Haldat  yielded  an  ammoniacal  odour  on  distil- 
lation. 

<^  I  concluc'e  from  these  facts,  that  rocks  regarded  as  forming  the  centre 
of  the  terrestrial  globe,  or  at  least  as  the  nucleus  of  primitive  monntains^ 
include  vestiges  of  organic  remains,  and  that,  however  their  fbrraafion  mij 
be  explained,  it  has  not  taken  place  at  a  high  temperature.  I  have  also  ex- 
amined in  the  same  way,  several  ancient  rocks  nearly  contemporary,  such  is 
green  porphyry  and  serpentine,  which,  like  granite,  gave  a  product  scarceij 
empyreumatic  and  restored  the  blue  of  tournesol.  Some  granitoid  amphi- 
bole  from  Tillot,  (Yosges,)  yielded  an  aqueous  ammoniacal  product  of  as 
odour  decidedly  empyreumatic,  which  seemed  to  indicate  a  formation  less 
ancient  than  granite.  Gneiss  from  Mybury,  in  Saxony,  gaveao  acid  which 
acted  on  the  retort,  apparently  fluoric  acid. 

Some  spotted  sand -stone  from  Yosges,  collected  at  the  surface  of  the 
ground,  furnished  no  signs  of  organic  matter.  Further  extension  might  be 
given  to  these  enquiries,  but  the  facts  here  stated  appear  to  me  sufficient  ts 
change,  or  modify,  our  different  hypothesis  of  the  origin  of  rocks  and  tlie 
state  of  the  globe  at  the  epoch  of  their  formation.        Ann.  de  Chem.  ec  de  piv* 


Changti  ofTemperaiure  which  our  Globe  has  undergone;  by  M.  L.  Agassiz. 

In  a  very  interesting  discourse  on  the  Glaciers  Moraines,  and  erratic 
Blocks  of  the  Swiss  Mountains,  delivered  at  the  opening  of  the  Helvetic 
Natural  History  Society,  at  Neuchatel,on  the  34th  of  July,  1837,  by  Its 
President,  M.  L.  Agassiz,  an  account  is  given  of  the  phenomena  of  the 
changes  produced  by  the  agency  of  Glaciers  in  remote  periods,  especial- 
ly on  the  southern  slopes  of  the  Jura;  to  account  for  which  the  celebrat- 
ed author  adopts  a  theory  of  temperature  quite  new,  it  is  believed,  in 
Geology,  notwithstanding  the  fertility  which  has  characterised  the 
opinions  of  those  who  have  written  upon  this  subject  within  a  centurf 
or  two  past. 

h  is  well  known  to  those  who  have  visited  the  Alpine  regions  thntihe 
Glaciers,  or  immense  bodies  of  ice,  which  fill  up  more  or  less  of  the 
intervening  space  between  the  ridges  that  exist  on  the  sides  of  the 
mountains,  push  along  in  their  descent  masses  of  stones  and  rubbish 
which  collect  on  their  sides  like  winrows,  and  which  are  known  by  the 
name  of  Morainee. 

But  it  is  not  so  well  known  that  ancient  ilforatne#  are  to  be  seen  at  va- 
rious successive  heights,  both  upon  the  Jura  and  the  Alps, forming  walls 
which  follow  the  sinuosities  of  the  sides  of  the  valleys.  Many  stages  of 
them  are  seen,  some  of  which  are  some  hundreds  of  feet  above  the  bot- 
tom of  the  upper  valleys  of  the  A  Ips,  where  Glaciera  now  no  longer  exist. 
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Some  there  are  which  are  quite  diatinet  at  a  height  of  two  thousand  feet 
abote  the  talley  of  the  Rhone,  above  iu  entrance  into  the  lake  of  Geneva. 

A  striking  phenomenon  also  is  the  polished  appearance  of  the  surface 
of  the  rocks  over  which  these  ancient  Glaciers  have  passed,  evidently 
produced  by  the  abrasion  of  the  stones  and  gravel  which  have  been  urged 
along  by  them.  Traces  of  these  former  Moraines  may  be  followed  even 
to  the  margin  of  the  lake  of  Geneva.  Whole  sides  of  the  valley  of  the 
Rhone  are  thus  polished  to  the  very  shores  of  the  lake,  evidently  produc- 
ed by  great  nnisses  of  ice,  which  in  former  times  have  filled  the  bottom 
of  all  the  Alpine  valleys.  Their  polished  surfaces,  (denominated  lave^ 
by-the  mountaineers,)  are  formed  on  the  southern  slope  of  the  Jura,  which 
fronts  the  Alps,  to  its  very  summit. 

Moraines  are  witnessed  on  the  very  margin  of  the  lake  of  Geneva,  and 
on  both  banks,  at  the  same  elevation,  rendering  it  certain,  according  to 
Agassiz,  that  there  was  a  time  when  the  lake  was  frozen  to  the  bottom^ 
and  when  the  ice  was  elevated  to  a  considerable  height  above  its  present 
level. 

On  the  southern  slope  of  the  Jura  are  alsoJarge  blocks  or  boulders  of 
Gratiite  which  must  have  come  from  the  Alps,  some  of  which  are  of  the 
aise  of  50^000  cubic  feet.  These  are  usually  less  rounded  and  are  evei» 
of  a  larger  size  than  those  which  are  found  in  the  Moraines  at  the  mar* 
gin  of  the  existing  Glacier^.  These  large  angular  blocks  repose  on  small 
blocks,  or  pebbles,  roun<led  by  attrition  and  these  again  rest  upon  smaller, 
which  pass  below  even  into  a  fine  sand,  lying  immediately  over  the  po- 
lished surfaces  of  the  Jura  rocks. 

The  removal, or  transportation,  of  such  boulders  has  been  very  general- 
ly attributed  to  vast  currents  of  water,  or  to  floating  ice.  But  the  insuf* 
ficlency  of  this  theory  appears  very  evident  from  the  order  of  superpo^ 
sition,  which  is  constantly  opposed  to  all  idea  of  a  transport  by  currents. 
To  account  satisfactorily  for  the  existence  at  once  of  these  ancient  Mo* 
ra  j/ief,  of  the  unpolished  surface  of  the  sides  of  the  valleys,  and  of  the  order 
of  superposition,  is  the  great  object  in  question.  I  must  give  the  theory 
of  President  Agassiz  in  his  own  words,  as  I  find  it  in  a  translation  of  hia 
discourse  in  Jamestm**  Edinburgh  New  Philoiophical  Journal  G. 

I  shall  now  proceed  to  that  explanation  of  the  phenomena  which  I  con-^ 
aider  the  most  plausible;  and  which  is  the  result  of  my  own  views,  to* 
gether  with  those  of  M.  Schimper,  upon  the  subject.  In  glancing  at 
many  general  questions  which  are  connected  with  the  explanation,  I  have 
no  intention  of  expatiating  upon  them.  I  wish  simply  to  demonstrate 
that  the  subject  now  before  us  has  a  relation  to  the  most  interesting  and 
important  geological  inquiries. 

The  study  of  fossils  has  for  some  time  led  to  very  unexpected  results, 
(specially  since  it  has  assumed  a  physiological  character;  that  is  to  say, 
since  it  has  been  recognised,  that  a  progressive  development  exists  in 
the  whole  range  of  those  organized  beings  which  have  formerly  peopled 
the  earth;  and  since  epochs  of  renewal  have  been  recognised  throughout 
the  whole.  Those  individuals  who  have  admitted  this  progression  ought 
not  now  to  entertain  any  fears  in  prosecuting  these  consequences  to  their 
legitimate  limits;  and  the  idea  of  a  uniform  and  constant  diminution  of 
the  earth's  temperature,  such  as  is  now  sometimes  admitted,  is  so  con-» 
trary  to  every  physiological  idea,  that  it  must  be  strenuously  repelledt 
to  make  way  for  another,  viz.  that  there  has  been  a  diminution  of  tern- 
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perature,  which  has  beea  accidental  in  relacion  to  the  developnteift  of 
the  organized  beings  that  have  appeared  and  disappeared  one  after  the 
other  at  determinate  epochs,  maintaining  itself  at  a  particular  mean  tern* 
perature  during  a  giving  era,  and  diminishing  at  certain  fixed  epochs. 

As  the  development  of  individual  life  is  always  accompanied  with  that 
of  heat,  since  its  continuance  establishes  a  certain  equilibrium  of  longer 
or  shorter  dA-ation,  and  since  its  extinction  produces  an  icy  coldness,  I 
conceive  1  deduce  only  legitimate  inferences,  when  I  conclude  that  the 
same  phenomena  occurred  upon  the  globe:  that  the  earth,  when  it  was 
formed,  acquired  a  certain  very  elevated  temperature,  which  progressive- 
ly diminished  daring  the  different  geological  formations ;  that  during 
the  continuance  of  each  of  them,  t^e  temperature  has  not  been  more  va* 
riable  than  that  of  our  globe  since  it  hss  been  occupied  by  its  present  in- 
habitants, but  that  it  has  been  at  the  epochs  of  the  disappearance  of  these 
inhabitants  that  a  fall  in  the  temperature  has  taken  place,  and  that  this 
fall  has  been  beneath  the  temperature  which  prevailed  in  the  subsequent 
epoch,  and  which  re-appeared  with  the  development  of  the  newly  ani- 
mated creatures  which  were  called  into  existence. 

If  this  theory  be  correct,  and  the  facility  with  which  it  explains  so 
many  phenomena  which  have  hitherto  been  deemed  inexplicable, induces 
me  to  believe  that  it  is,  then  it  must  follow  that  there  has  been,  at  the 
epoch  which  preceded  the  elevation  of  the  A]ps  and  the  appearance  of 
the  existing  animated  world,  a  fall  of  temperature  far  below  that  which 
prevails  in  our  days.  It  is  to  this  fall  of  temperature  that  we  must  at- 
tribute the  formation  of  those  immense  masses  of  ice,  which  must  uni- 
versally have  covered  the  surface,  where  we  find  these  erratic  blocks 
along  with  rocks  which  are  polished  as  are  ours.  It  is  also)  unquestion- 
ably, this  extreme  cold  which  has  enveloped  the  Siberian  mammoths  in 
ice,  has  congealed  all  our  lakes,  and  accumulated  the  ice  as  high  as  the 
ridges  of  our  Jura,  which  existed  before  the  elevation  of  the  Alps. 

This  acc|imulation  of  ice  above  all  the^hydrographic  basins  of  Switser- 
land  may  easily  be  supposed,  on  reflecting  that  when  lakes  are  once 
frozen  to  the  level  of  their  emerging  current,  the  running  waters  no  long- 
er drain  off,  and  those  of  the  atmosphere,  augmented  by  the  vapours  of 
the  southern  regions,  which  under  the  circumstances,  abundantly  pre- 
cipitate themselves  towards  the  north,  must  have  most  rapidly  augment- 
ed |he  extent,  and  raised  the  level  even  to  the  height  which  has  already 
been  established  by  the  foregoing  facts.  The  winter  of  Siberia  was  for 
a  time  established  upon  a  soil  previously  covered  with  luxuriant  vegeta- 
tion, and  peopled  with  great  Mammalia,  whose  fellows  in  our  day  inhab- 
'  it  the  warm  regions  of  India  and  Africa.  Death  enveloped  nature  in  its 
winding-sheet,  and  the  cold  reaching  its  extremest  limit,  gave  to  this 
mass  of  ice,  at  the  maximum  of  tension,  the  greatest  hardness  it  could 
acquire.  When  any  one  has  frequently  witnessed  the  congelation  of  a 
lake,  he  can  then  form  a  conception  of  the  vast  resistance  of  ice  in  this 
condition,  and  to  what  immense  distances  hard  bodies  which  are  thrown 
upon  its  surface  may  glide  in  consequence  of  even  a  feeble  impulse. 

The  appearance  of  the  Alps,  the  result  of  the  greatest  convulsion 
which  has  modified  the  surface  of  our  globe,  found  its  surface  covered 
with  ice,  at  least  from  the  North  Pole  to  the  shores  of  the  Mediterranean 
and  Caspian  Seas.  This  upheaving,  by  raising,  breaking,  and  cleaving 
in  a  thousand  ways,  the  rocks  which  compose  the  prodigious  mass  that 
now  forma  the  Alps,  at  the  same  time  necessarily  raised  the  ice  which 
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covered  them ;  and  the  debris  detached  from  so  many  deep  upbreakings 
and  ruptures,  naturally  spreading  themselves  over  the  inclined  surface  of 
the  mass  of  ice  which  had  been  supported  by  them,  slid  along  the  decliYi- 
ty  to  the  spots  where  they  were  arrested,  without  being  worn  or  round* 
ed,  since  they  experienced  no  friction  against  each  other,  and  even  when 
arrested  came  in  contact  with  a  surface  so  smooth ;  or  after  being  stop- 
pedy  they  were  conveyed  to  the  margin,  or  to  the  clefts  of  this  immense 
sheet  of  ice,  by  that  action  and  those  movements  which  characterise 
congealed  water  when  it  is  subjected  to  changes  of  temperature,  in  the 
same  manner  as  the  blocks  of  rock  which  fall  upon  the  glaciers,  approach 
their  edges  in  consequence  of  the  continual  movements  which  the  ice 
experiences,  in  alternately  melting  and  congealing  at  the  different  hours 
of  the  day  and  seasons  of  the  year.  These  effects  ought  to  be  described 
in  detail ;  but  as  they  are  partly  known  I  shall  not  dwell  upon  them.*  I 
shall  only  remark,  that  the  power  of  the  action,  so  far  as  the  ice  is  con* 
cerned,  is  immense  $  for  these  masses,  continually  moving  upon  each 
other,  and  on  the  surface,  bruise  and  grind  down  every  thing  movable, 
and  polish  the  solid  surfaces  on  which  they  repose  ;  at  the  same  time 
that  they  push  before  them  all  that  they  encounter,  with  a  force  which  is 
irresistible.  It  is  to  these  movements  we  must  attribute  the  strange  su- 
perposition of  rolled  pebbles,  and  of  sand  which  immediately  repose 
upon  the  polished  surfaces;  and  it  is  unquestionably  to  the  grating  of 
this  sand  upon  these  surfaces  that  the  fine  lines  which  we  find  are  owing, 
and  which  would  never  have  existed  if  the  sands  had  been  acted  upon  by 
a  current  of  water;  for  neither  our  torrents,  nor  the  stormy  waters  of 
our  lakes*  produce  any  thing  like  this  upon  the  very  same  rocks.  As 
to  the  longitudinal  direction  of  these  fine  lines,  and  of  the  furrows  which 
are  observed  upon  the  polished  surfaces,  it  ought  to  be  observed  that 
they  must  have  resulted  from  the  much  greater  facility  which  the  ice 
had  in  dilating  itself  in  the  direction  of  the  great  Swiss  valley,  than 
transversely,  confined  as  it  was  between  the  Jura  and  the  Alps ;  the  phe* 
nomenon  itself  commencing  only  with  the  retreat  of  the  ice,  at  the  time 
that  the  Alps  appeared.  I  have  not  the  slightest  doubt  that  the  greater 
number  of  the  phenomena  which  have  been  attributed  to  vast  diluvial 
currents,  and  in  particular  those  which  M.  Seefstrom  has  recently  made 
known,  have  been  produced  by  ice. 

Upon  the  elevation  of  the  Alps,  the  surface  of  the  earth  would  be  re- 
heated, and  the  caloric  disengaged  on  every  side  would  produce  the 
melting  of  the  ice,  which  would  gradually  retire  into  its  present  domain. 
Clefts  would  first  be  formed  in  those  places  where  the  ice  was  thinnest, 
that  is  to  say,  on  the  summits  of  the  mountains  and  the  hills  which  were 
covered  by  it,  afterwards  upon  the  most  saliant  parts  of  the  plain  ;  val- 
leys of  drainage  would  then  be  excavated  at  the  bottom  of  these  clefts,  in 
localities  where  no  current  of  water  could  flow  without  being  inclosed 
within  congealed  walls  ;  and  when  the  ice  had  completely  disappeared, 
the  great  angular  blocks  which  had  covered  its  surface,  or  had  fallen 
into  the  clefts,  would  be  found  upon  a  bed  of  small  rounded  pebbels,un* 
der  which  is  usually  found  a  layer  of  sand.  In  melting  from  the  surface, 
the  ice  must  necessarily  have  continued  longest  in  the  depressions  of 
the  country,  in  the  little  longitudinal  valleys  which  are  formed  by  the  dif- 

*  M.  Schimper  has  written  a  most  ioteretting  work  upon  the  effeets  of  ice,  to  which 
I  should  bsT8  been  most  bsppy  to  nfer  if  it  had  been  published. 
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ferent  zones  of  the  strata  of  the  Jura,  and  «t  the  bottom  of  the  lakes  % 
and  it  is  undoubtedly  to  this  circumstance  we  are  to  attribute  the  extra- 
ordinary positisn  occupied  by  so  many  of  these  blocks,  which  are  perch- 
ed up,  scarcely  in  equilibrium,  upon  the  highest  points  of  rocks;  and  al- 
so their  constant  absence  in  the  hollows,  where  they  are  not  found,  ex- 
cept, at  least,  where  fresh  momentary  expansions  oi  the  ice  were  able  to 
precipitate  them. 

So  long  as  the  level  of  the  ice  on  the  Jura  had  not  fallen  below  the  line 
of  Pierre-i-Bot,  the  blocks  which  were  yet  spread  over  its  whole  surface, 
might  continue  their  descent  towards  the  Jura<;  but  so  soon  as  the  ice 
became  thin  over  the  plain  of  Switzerland,  it  must  have  very  speedily 
disappeared,  and  have  only  left  portions  in  the  deep  valleys,  and  in  the 
basins  of  the  lakes,  that  is  to  say,  it  must  Ivave  been  soon  confined  to  the 
lower  valleys  of  the  Alps. 

In  reflecting  upon  what  must  necessarily  have  occurred  upon  this  dis- 
appearance of  the  ice,  we  are  naturally  led  to  think  that  the  transport  of 
the  rolled  pebbles  of  the  valley  of  the  Rhine,  and  the  deposition  of  Xost* 
must  have  been  among  its  first  effects  j  and  this  is  confirmed  by  the 
facts,  that  these  pebbles  are  the  same  with  those  which  we  found  along 
with  our  blocks,  and  that  the  Lb»s  is  evidently  the  result  of  the  detritus 
of  the  molafst.  The  frequent  debacles  of  the  ice  could  only  at  that  time 
convey  blocks  upon  the  masses  of  ice  to  great  distances^  or  carry  theai 
farther  in  their  current. 

The  melting  and  maceration  of  the  ice  and  its  repeated  congelation 
in  cold  weather  have  produced  many  other  geological  effects,  which  it 
is  difficMlt  to  account  for  as  produced  by  any  other  causes.  Without 
again  recurring  to  the  valleys  of  drainage  or  erosion,  I  may  mention  those 
deep  furrows  which  are  not  fissures,  and  which  have  above  them  plains 
of  great  extent ;  also  those  small  lakes  which  are  sometimes  formed  near 
the  edges  of  the  glaciers,  and  which  so  affect  the  small  stones  that  are 
accumulated  at  their  margins,  as  to  impress  upon  them  the  appearance 
of  stratification  $  or  again,  the  analogous  phenomena  which  are  observ- 
ed upon  the  limits  of  different  stations  where  the  immense  sheets  of  ice 
have  successively  stopped  in  their  retreat;  and  likewise  the  dispersion 
of  the  bones  of  the  Mammalia  at  the  diluvian  epoch,  without  their  being 
at  all  rolled  or  broken,  and  in  short,  a  number  of  other  particulars  which 
have  no  interest  except  when  we  embrace  the  whole  of  the  question. 

From  this  moment  the  surface  of  the  earth  must  have  been  afresh  sub- 
jected to  the  influence  of  the  regular  succession  of  the  season*  Then 
appeared  the  first  spring  time  of  the  animals  and  plants  which  flourish 
in  our  days.  The  ice  had  retired  to  the  foot  of  the  Alps,  and  from  their 
summits  it  began  to  receive  fresh  reinforcements.  Speedily  it  reached 
its  last  retreats,  where  it  is  ever  oscillating,  sometimes  gaining  in  ex- 
tent, and  forcing  the  blocks  before  it,  and  sometimes  again  retiring 
within  narrower  and  narrower  limits.  At  each  step  of  ground  they 
abandoned  they  left  behind  them,  as  the  existing  retreating  glaciers  now 
do,  some  of  those  long  dykes  of  blocks  which  still  exist  in  the  Alpine 
valleys.  Soon,  too,  the  lakes  themselves  would  melt,  the  waters  would 
assume  their  present  courses,  the  valleys  of  the  Alps  would  be  drained, 
and  there  remained  no  more  ice^  the  product  of  former  congelation}  ex- 
cept on  the  summits  of  snow^clad  mountains. 

It  would  be  a  great  mistake*  therefore,  to  confound  the  glaciers  which 
descend  from  the  summits  of  the  Alps  with  the  phenomena  of  the  epoch 
of  that  extensive  ice  which  had  preceded  their  existence. 
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The  phenomena  of  the  dUpersion  of  erratic  blocks,  then^  oaght  not 
any  longer  to  be  regarded  in  any  other  light  than  as  one  of  the  circnm* 
stances  which  have  accompanied  the  vast  changes  occasioned  by  the  fall 
•f  the  temperatures  of  our  globe  previous  to  the  commencement  of  our 
epoch. 

The  admission  of  an  epoch  of  cold,  which  was  so  intense  as  to  cover 
the  earth  to  such  distances  from  the  pole  with  so  vast  a  mass  of  ice  as  we 
have  been  contemplating,  is  a  supposition  which  appears  in  direct  con- 
tradiction with  those  well  known  facts,  which  shew  a  considerable  cool* 
iiig  of  the  earth  since  the  most  remote  period.  Nothing,  however,  has 
proved  that  this  refrigeration  has  been  constant,  and  that  it  has  occurred 
without  oscillations.  On  the  contrary,  whoever  has  been  in  the  habit 
of  studying  nature  in  a  physiological  point  of  view»  will  be  much  more 
disposed  to  admit  that  the  temperature  of  the  earth  has  been  maintained, 
without  any  considerable  oscillations,  to  a  certain  degree,  during  the 
whole  period  of  any  geological  epoch,  as  is  occurring  in  our  own  epoch* 
since  it  has  diminished  suddenly  and  considerably  at  the  termination  of 
each  epoch,  a  change  accompanied  by  the  disappearance  of  the  organiz* 
ed  beings  which  characterized  it,  that  it  may  rise  again  with  the  ap- 
pearance of  a  new  creation  at  the  commencement  of  the  following  epoch, 
although  at  a  lower  degree  of  mean  temperature  than  the  preceding  one, 
so  that  the  diminution  of  the  temperature  of  the  globe  may  be  expressed 
by  the  following  line:— 

Thus,  the  epoch  of  extreme  cold  which  pre* 
ceded  the  present  creation,  has  only  been  a  pass- 
ing oscillation  of  the  temperature  of  the  globe, 
somewhat  more  considerable  than  the  periodic 
refrigeration  to  which  the  valleys  of  our  Alps  are  subject.  It  was  attend- 
ed by  the  disappearance  of  the  animals  of  the  diluvian  epoch  of  geolo- 
gists, as  the  mammoths  of  Siberia  still  attest,  and  preceded  the  uprising 
of  the  Alps,  and  the  appearance  of  the  animated  nature  of  our  day,  as  is 
proved  by  the  moraines,  and  the  presence  of  fish  in  our  lakes.  There  was 
thus  a  complete  separation  between  the  existing  creation  and  tho^e  which 
have  preceded,  it  ;  and,  if  the  living  species  sometimes  resemble  in  our 
apprehension  those  which  are  hid  in  the  bowels  of  the  earth,  it  neverthe- 
less cannot  be  affirmed  that  they  have  regularly  descended  from  them  in 
the  way  of  primogeniture,  or,  what  is  the  same  thing,  that  they  are  iden- 
tical species. 

By  prosecuting  these  views,  we  may  anticipate  that  the  time  will  come 
when  we  shall  be  able  to  determine  the  geological  period  at  which  the 
sun  began  to  exercise  an  influence  upon  the  surface  of  the  globe,  so  con- 
siderable as  to  produce  the  differences  which  now  exist  between  the  dif- 
ferent zones,  without  these  effects  being  neutralized  by  the  influence  of 
the  internal  heat,  from  which  the  earth  must  for  a  time  have  enjoyed  a 
irery  uniform  temperature  over  all  its  surface. 

This  theory,  I  fear,  will  not  be  adopted  by  a  number  of  onr  geologists, 
who  have  settled  and  confirmed  opinions  on  the  point ;  but  I  anticipate  it 
will  be  with  this  question,  a^  with  many  others  which  assail  old  and  es- 
tablished views.  At  all  events,  whatever  opposition  It  may  experience, 
it  will  remain  true  that  the  numerous  new  facts  relating  to  the  transport 
of  blocks  which  I  have  pointed  out,  and  which  may  be  studied  so  easily 
iivthe  valley  of  the  Rhone  and  the  environs  of  Neuchatel,  have  brought 
tlie  discussion  into  wholly  different  ground  from  that  on  which  it  has 
hitherto  been  debated. 
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When  M.  de  Bach  for  the  first  time  affirmed,  in  opposition  to  the 
formidable  school  of  Werner,  that  granite  is  of  Plutonic  origin*  and 
that  the  mountains  had  been  uplifted,  what  did  the  Neptunist  say?  At 
first  he  sustained  his  position  alone  ;  and  it  has  only  been  by  his  defend* 
ing  it  with  the  innate  powers  of  genius,  that  he  has  made  it  triumph.  It 
is  happy  for  us,  that  in  scientific  discussion,  numerical  majorities  at  first 
have  never  decided  any  question.  , 

The  form  into  which  I  have  thrown  these  observations  will,  I  trust, 
banish  all  discussion  on  the  subject  at  the  present  moment ;  and  as,  at 
the  same  time,  I  cannot  hope  that  I  have  convinced  every  one  of  the 
truth  of  my  views  who  have  heard  them  for  the  first  time,  1  propose  the 
Geological  Section  as  the  most  suitable  for  any  discussion  which  may 
follow.  1  shall  then  make  it  my  business  to  meet  any  objections  which 
may  be  started;  and,  for  the  sake  of  truth,  I  earnestly  solicit  them. 

Bdln.N.riulM.Joiir. 


New  Experiments  on  Light. 

M.  Arago  read  a  note  addressed  to  the  Academy  by  M.  Soliel,  Jr.,  the 
object  of  which  was  to  lay  his  claim  to  undoubted  priority  in  all  that 
relates  to  the  construction  of^  chromatic  apparatus,  intended  to  exhibit 
on  a  large  scale  the  experiments  of  polarized  rays  of  light  through  crys- 
talline laminae.  For  many  years  past*  those  philosophers  who  have  paid 
particular  attention  to  the  optics  of  polarization,  and  among  whom  we 
will  mention  Messrs.  Barbinet,  Delexenne,  Pelcet,  Pouillet  and  Noerero- 
berg,  who  have  given  their  advice  to  this  able  artist,  who  has  himself 
introduced  many  useful  modifications  in  the  arrangement  of  these  exper- 
iments, which  are  so  brilliant,  and  yet  so  little  known.  We  ourselves 
can  testify  to  the  magnificent  effects  produced  by  these  apparatus. 

Last  week,  notwithstanding  the  inconvenience  occasioned  by  the  sun 
shining  very  dimly,  Professor  Pouillet  exhibited  these  beautiful  phenom- 
ena to  the  immense  audience  that  is  attracted  to  his  course  of  natural 
philosophy.  By  the  aid  of  this  apparatus,  which  is  both  simple  and 
reasonable  in  price,  fifteen  hundred  persons  were  enabled  to  see  and  ad- 
mire the  system  of  adn)irable  fringes  produced  by  the  interference  of 
rays,  an  experiment  attributed  to  Fresnel,  and  which  is  but  a  very  happy 
modification  of  the  colored  rings  of  that  master  of  all  natural  philoso- 
phers. Sir  Isaac  Newton. 

The  instruments  of  M.  SoHel  are  equally  adapted  to  the  demonstra- 
tion of  the  laws  of  double  refraction,  and  of  their  identity  with  lumin- 
ous polarization.  By  interposing  crystalline  laminaE;  in  the  path  of 
rays,  polarized  by  tourmaline,  it  exhibits  on  a  large  scale  the  brilliant 
complementary  colours  discovered  in  this  case  by  M.  Arago.  This  same 
crowd  of  spectators  enjoyed  the  sight  of  the  surprising  results  shown 
by  crystals  with  one  or  two  axes,  which  throw  on  a  white  screen,  systems 
either  circular,  hyperbolic,  or  Icmnisbates,  curves  tinted  with  a  thousand 
colours,  and  of  a  brilliancy  which  no  other  process  can  even  approach. 
Thus,  all  these  magnificent  images,  obtained  in  France  by  Fresnel,  Biot 
and  Arago,  and  in  England  by  Brewster,  Herschel  and  Airy,  are  no  lon- 
ger cabinet  phenomena,  but  may  be  exhibited  to  the  most  numerous  as- 
semblages. 

yft  will  add,  that  M.  Soliel,  jr.,  is  not  only  the  first  who  has  made  at 
Paris  these  beautiful  apparatus,  but  he  has  discovered  a  very  carious 
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effect  produced  by  the  dilatation  of  carbonate  of  lead  on  its  optical 
axes  and  their  superb  curves.  But  these  are  things  that  must  be  seen 
to  be  appreciated,  and  all  the  descriptions  in  the  world  cannot  give  the 
slightest  idea  of  the  dazzling  phenomenon  of  polarized  optics. 

We  have  been  informed  that  our  much  esteemed  fellow  citizen,  Pro- 
Fessor  A.  D.  Baohb,  was  present  at  the  experiment  alluded  to.  Several 
specimens  of  M.  Soleil's  workmanship  have  been  sent  to  this  country, 
affording  ample  evidence  of  his  ability,  and  we  understand  that  Mr,  Dob* 
son.  No.  108,  Chesnut  street,  has  received,  and  will  continue  to  receive, 
orders  for  the  apparatus  made  by  him.  Fouison'i (Fhu.)  Daily  a^v. 
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On  the  comparative  strength  of  the  Cylindrical  Tubes  employed  in  high-pres- 
sure Boilers;  with  a  plain  practical  rule  for  determining  the  relative  strength 
of  such  tubts^ — being  in  reply  to  a  question  of  Mr.  /.  Hall  in  his  letter  to 
Mr.  J.  Seaward,  of  the  4th  July^  1838. 

To  W.  J.  Hali,  Esq. 
(Copy.)  Canal  Ironwork^  lamtbouse,  August  33ndy  1&38. 

Sir,— In  your  letter  to  me  of  the  4th  July  last,  there  was  one  question 
which  I  did  pot  answer,  viz.,  that  respecting  the  difference  of  strength 
of  plates  employed  in  the  construction  of  tubes  :  the  reason  of  my'not 
then  replying  to  that  question  was,  that  it  would  have  led  into  too  much 
detail  to  be  conveniently  introduced  in  the  then  pending  inquiry;  the 
subject,  however,  being  important,  I  now  send  you  what  I  hope  will  be 
a  satisfactory  reply  to  your  question.  I  also  send  you  a  few  observations 
respecting  the  idea  that  steam  boiler  accidents  are  attributable  to  the  ex* 
plosion  of  gases.  I  propose  to  publish  these  documents,  to  which  I 
presume,  you  can  now  have  no  objection. 

I  am,  Sir,  yours  most  obediently, 
(Signed)  John  Seaward. 

The  strength  of  a  cylindrical  tube  to  resist  an  external  pressure  ex- 
erted on  its  outward  surface,  is  a  verj  different  thing  from  the  strength  ^ 
of  the  same  tube  to  re'sist  an  internal  pressure. 

In  the  latter  case,  that  is,  when  the  force  is  exerted  on  the  inside 
of  the  tube,  and  tending  to  burst  or  rend  it  asunder,  the  relative 
strength  or  power  of  resistance  of  the  tube  is  very  easily  estimated;  it 
is  well  known  to  be,  under  like  circumstances,  in  the  simple  ratio  of  the 
thickness  of  the  metal  of  which  the  tube  is  formed,  and  inversely  as  the 
diameter  of  the  tube. 

But  in  the  other  case,  when  the  pressure  is  external,  the  strength  of 
the  tube  to  resist  such  pressure  will  depend  upon  very  different  princi- 
ples:^t  is  generally  supposed  that  the  strength  of  a  cylindrical  tube 
under  such  circumstarces  must  be  immeasurably  great;  and  there  is  no 
doubt  that  such  is  really  the  fact,  provided  the  pressure  is  uniform  all 
round  the  tube,  and  that  the  true  cylindrical  figure  is  strictly  preserved; 
because  in  such  case  the  tube  is  like  a  well-formed  arch;  it  cannot  be 

Vol.  XXII.— No.  5.^Novbmbf.r  I83t.  30 
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destroyed  except  by  the  absolute  crushing  of  the  particles  of  metal  one 
into  the  other,  which  is  altogether  improbable.  But  if  the  true  cylin- 
drical or  circular  figure  is  not  preserved,  and  indeed  if  the  deviation 
from  the  true  figure  of  greatest  resistance  is  ever  so  trifling,  the  princi- 
ple of  the  arch  is  gone  at  once,  it  is  then  like  an  arch  without  abutments; 
and  the  tube  under  such  circumstances,  instead  of  being  able  to  resist 
almost  infinite  pressure,  will  in  fact  be  unable  to  resist  a  comparatiyely 
moder;  te  pressure. 

Now,  practically  speaking,  it  is  almost  impossible  to  form  a  tube  that 
shall*  be  strictly  cylindrical,  or  of  any  other  figure  of  greatest  resistance; 
the  very  weight  of  the  material  is  sufiicient  of  itself  to  destroy  the  true 
figure;  the  circumstance  of  the  tubes  of  steam  boilers  being  formed  of 
metal  plates  with  lap  joints  riveted  together  precludes  the  possibility  of 
obtaining  the  true  figure;  moreover,  in  the  case  of  horizontal  tubes,  as 
they  are  employed  in  steam  boilers,  the  pressure  is  not  uniform;  for 
while  the  pressure  on  the  upper  part  of  a  tube  six  feet  in  diameter  may  be 
only  I3i  lbs.  upon  the  square  inch,  the  pressure  on  the  lower  part  of  the 
tube  will  be  nearly  16i  lbs.  to  the  square  inch,  because  the  weight  of  a 
column  of  water  six  feet  high,  has  to  be  added  to  the  pressure  on  the 
lower  part  of  the  tube;  therefore  the  cylindrical,  or  circular,  form  is  not 
in  that  case  the  true  figure  of  greatest  resistance;  and  it  is  not  very  like- 
ly that  in  the  ordinary  way  of  the  business  of  boiler  making,  much  care  or 
correctness  can  or  will  be  bestowed  to  the  calculating,  or  afterwards  in 
the  making,  of  the  tube,  agreeably  to  the  true  figure  of  greatest  resist- 
ance. 

Moreover,  if  all  the  above  difficulties  be  overcome,  and  the  tube  is 
formed  according  to  the  true  figure  of  greatest  resistance^  there  is  little 
chance  that  it  will  long  remain  so,  in  the  practical  working  of  a  boiler;  the 
unequal  contraction  and  expansion  of  the  plates  by  being  partially  over- 
heated and  then  suddenly  cooled,  accidents  of  constant  occurrence,  will 
cause  the  plates  to  be  drawn  and  buckled,  and  thereby  soon  destroy  the 
true  figure^     And  it  should  be  borne  in  mind  that  however  trifling  the 
alterations  of  form  may  be  at  first,  yet  the  moment  a  slight  alteration  has 
taken  place,  the  destructive  change  then  goes  on  at  an  accelerated  ratio. 
And  here  a  very  important  distinction  should  be  observed,  which  is,  that 
when  the  force  is  exerted  within  a  tube  tending  to  burst  it  outwards,  the 
force  exerted  will  not  induce  any  change  of  form  such  as  to  render  the 
tube  weaker;  because  if  the  tube  was  originally  made  tolerably  near  to 
the  true  figure  of  resistance,  any  change  of  figure  which  may  afterwards 
take  place,  must  be  such  as  will  render  it  in  fact  stronger— that  is,  sup- 
posing the  metal  plates  to  have  some  degree  of  elasticity— it  will  cauiie 
the  tube  to  assume  the  figure  of  greatest  resistance.     But,  it  is  not  the 
same  with  a  tube  that  supports  an  external  pressure,  because  in  this  case, 
any  change  of  figure  must,  demonstrably,  produce  a  greater  departure 
from  the  figure  of  greatest  resistance,  and  thereby  render  the  tube  weak* 
er  and  weaker;  and  this  is  a  very  important  reason  why  a  tube  that  has 

*  As  s  strong  corroboration  of  this  fact  it  may  be  stated  that  about  fifteen  years  bjck 
Bome  interesting  experiments  were  made  to  ascertain  the  relative  force  wh'xli  copper 
tabes  were  able  to  support  internally  and  esternallyt  the  tnbe«  were  beautifully  mads, 
and  as  perfectly  oylindrical  as  hands  could  form  them,  but  it  was  found  in  every  csm 
that  a  much  less  force  was  sufficient  to  crush  or  collapse  the  tube  than  was  required  to 
burst  it  asunder. 


Digitized  byVjOOQlC 


Comparative  itrength  of  Cylindrical  TubeSftrc^  351 

been  proved  to  a  pressure  of  30  or  40  lbs.  to  the  square  incb,  may  after- 
ivards  fail  under  a  pressure  of  less  than  half  that  amount. 

For  the  above  reasons  it  is  therefore  clear,  that  a  practical  estimate  of 
either  the  absolute  or  relative  strength  of  tubes,  supporting  an  external 
pressure,  cannot  be  based  upon  the  idea  of  these  tubes  being  correctly 
formed  agreeably  to  the  figure  of  greatest  resistance;  the  safe  mode  is 
to  estimate  the  strength  of  the  tubes  by  the  capacity  of  the  metal  plates 
(of  which  the  tubes  are  formed)  to  resist  a  transverse  strain,  in  the  same 
manner  as  we  should  estimate  the  strength  of  a  flat  plate,  a  bar,  or  a 
beamy  the  strength  of  which  is  known  to  be  in  the  ratio  of  the  square  of 
the  thickness  or  depth,  in  the  direction  of  this  strain. 

Under  this  view  of  the  matter,  therefore,  it  would  be  correct  to  consi- 
der, that  the  strength  of  tubes  under  an  external  pressure  would  vary  as 
the  square  of  the  thickness  of  the  metal,  but  it  is  also  clear  that  the 
strength  will  also  vary  inversely  as  the  square  of  the  diameter  of  the  tube; 
because  an  increase  of  diameter  not  only  increases  the  leverage,  but  also 
the  absolute  quantity  of  force  in  a  like  ratio. 

But  it  would  not  be  right  to  suppose  that  the  absolute  strength  of 
curved  plates  in  a  tube  is  no  greater  than  that  of  perfectly  flat  plates; 
this  is  not  the  case:  tbere  can  be  no  question  that  the  curved  form  ena* 
bles  the  plates  to  sustain  a  much  greater  force  than  flat  plates  are  able 
to  support;  and  it  is  clear  that  the  nearer  the  curvature  of  the  plates 
approximates  to  the  figure  of  greatest  resistance,  the  greater  force  they 
will  be  able  to  bear;  for  although,  as  is  stated  above,  the  slightest  devia*- 
tion  from  the  figure  of  greatest  resistance  destroys  the  principle  of  the 
arch,  and  thereby  reduces  the  comparative  strength  of  such  tubes  from 
almost  infinity  to  a  strength  of  very  moderate  limits,  nevertheless  curved 
plates  will  support  a  greater  or  less  strain  the  nearer  or  the  more  re- 
motely  they  approach  to  the  true  figure  of  greatest  resistance. 

It  is  therefore  evident,  that  besides  the  capacity  of  resisting  a  trans- 
verse strain,  there  is  another  element  of  strength  in  tubes  subject  to 
external  pressure;  that  is,  the  strength  derived  from  the  curvature  of 
the  plates;  but,  as  this  latter  strength  depends  entirely  upon  the  greater 
or  less  approximation  of  the  curvature  to  the  figuie  of  greatest  resist- 
ance, and  as  the  degree  of  approximation  will  vary  in  every  individual 
tase,  and  will  also  be  liable  to  rapid  alteration  in  the  same  tube,  it  is 
clear  that  no  general  rule  can  be  given  for  determining  the  strength 
thereby  gained.  And,  indeed,  this  is  not  requisite  in  the  present  in- 
stance, because  it  is  not  intended  to  offer  a  rule  for  estimating  the  posi- 
tive strength  of  tubes,  but  simply  the  relative  strength  of  difi*erent  tubes; 
which,  as  above  stated,  is,  in  like  circumstances,  as  the  square  of  the 
thickness  of  metal,  and  inversely  as  the  square  of  the  diameter  of  the 
tube.  The  positive  or  absolute  strength  of  such  a  tube  can  only  be 
known  by  actual  proof,  but  this  once  known  by  the  strength  of  other 
tubes  may  be  estimated  by  the  following  rule  : — thus,  if  a  tube  of  3  feet 
diameter  and  made  of  i  inch  plate  is  capable  of  sustaining  a  given  ex- 
ternal pressure,  what  will  be  the  relative  strength  of  a  tube  6  feet  diam- 
eter made  of  i  inch  plate?  Answer — the  former  is  16  times  stronger 
than  the  latter. 

But,  in  the  case  of  the  force  acting  inside  the  tube  with  a  t'^ndency  to 
burst  or  rend  it  asunder,  the  strength  of  the  tube  will  be  as  the  thick- 
ness of  the  metal  directly,  and  inversely  as  the  diameter;  therefore,  if  a 
tube  is  3  feet  diameter,  and  made  of  i  inch  plate,  it  will  be  4  times  as 
strong  as  a  tube  of  6  feet  diameter  made  of  |  inch  plate. 
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The  foreg^oing  is  a  safe^easy,  practical  ruk,  and  if  employed  by  boiler 
makers  in  the  planning;  of  high-pressure  boilers,  I  believe  it  will  be  the 
means  of  preventing  niany  serious  errors  and  fatal  accidents. 

Liroebouse,  August  20,  1838.  John  Seawa&d. 

MeelLHac. 


On  the  Cornish  Engines.    By  Thomas  Wicksteed,  M.  Inst.  C.  £. 

In  this  communication,  Mr.  Wicksteed  gives  an  account  of  several  trJaU 
which  he  made  on  some  engines  in  Cornwall.  In  a  trial  of  the  engine  cpoo 
the  Holmbush  Mines,  the  water  was  delivered  into  a  cistern  and  weig^hed, 
and  the  result  obltiined  by  an  experiment  was  102,721,323  lbs.  raifed  one 
foot  high  with  ninety-four  pounds  of  coal :  this  was  the  quantity  raised  and 
delivered.  The  quantity  raised  does  not,  however,  expresis  the  duty  of  the 
engine,  which  must  be  calculated  according  to  the  contents  of  the  pomps 
and  the  atmospheric  column,  without  any  allowance  for  leakage.  Accord- 
ing to  this  calculation,  the  duty  would  he  nearly  118  millions;  namely.  117,- 
90i6,962  lbs.  raised  one  foot  high  with  ninety-four  pounds  of  coal. 

Another  calculation  is  then  given,  founded  on  the  law  of  Boyle,  that  the 
pressure  of  the  steam  is  inversely  as  the  space  occupied.  The  steam  was 
cot  off  at  one-sixth  of  the  stroke,  and  the  temperature  in  the  jacket  was 
fully  maintained  by  free  communication  with  the  boiler.  The  mean  pres* 
Mure  of  the  steam  being  (on  the  above  law)  17.66  lbs.  on  the  square  inch, 
the  power  of  steam  would  be  271,658,700  lbs.  Now,  as  the  duty  would  be 
117,906,992,  we  have  93751,710  for  the  friction  of  the  machinerj,  or 
about  7i  lbs.  per  square  inch ;  which  is  about  two  pounds  more  than  the 
friction  of  a  water  works  pumping  engine. 

Mr.  Wicksteed  also  made  trial  of  a  double  engioe  at  the  Tincrofl  Mines 
working  stamps,  cutting  off  the  down  stioke  at  two-fifths,  and  in  the  op- 
stroke  at  one-third.     The  duty  of  thir  engine  was  56,525,072. 

The  coals  consumed  by  the  Tincroft  engines  amounted  only  to  1.57  lbs. 
per  horse  power  per  hour;  whereas,  in  an  experiment  at  Oldlord,  the  quan- 
tity was  4.82  lbs.  notwithstanding  the  additional  friction  in  the  former  case 
of  the  mining  engine.  The  consumption  is  stated  by  Mr.  Farey,  in  his 
Treatise  on  the  Steam-engine,  for  a  double  engine  ^Boulton  and  Watt,)  at 
lOi  lbs.  per  horse  pow^r  per  hour. 

At  (he  end  of  the  paper  are  two  tables,  the  one  showing  the  gradual  Im- 
provement of  the  steam-engine  during  sixty-six  years,  and  the  other  the 
average  duty  of  engines  in  Cornwall,  for  1835  and  1836.  The  improve- 
ment has  been  progressive  from  1769  up  to  the  present  time ;  and  it 
appears,  on  the  authority  of  Mr.  John  Taylor,  that  on  comparing  the  water 
raised  and  the  coals  consumed  from  1799  to  1828,  at  different  times,  there 
is  a  saving  on  the  books  of  the  mines  proportionate  to  the  improvements 
stated  to  have  been  made  during  these  periods  in  the  working  of  the  engine. 


iSoroe  discussion  took  place  on  the  weight  of  the  bushel  of  coal?,  Mr. 
Lowe  stating  that  he  had  never  known  a  bushel  of  Newcastle  coals  to 
weigh  more  than  84  lbs.  Mr.  Price  stated,  that  the  Welsh  coni,  which  was 
chiefly  used  in  Cornwall,  was  very  heavy,  and  he  had  known  a  heaped  up 
bushel  to  weigh  101  lbs.  The  weight  of  the  Newcastle  coals  was  consid- 
ered as  varying  from  80  to  84  lbs.  jour.  Am  a  sei. 
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May  4tb,  1768,  died  Charles  Stephen  Lewis  Camus,  thtf  celebrated 
Frengh  ireometrician,  aged  69;  author  of  a  well-known  Treatise  00  the 
teeth  of  Wheels,  in  which  the  best  fornfts  to  be  given  to  them  fbr  the  pur- 
pose of  machinery,  were  for  the  first  lime  determined,  on  true  maihe^ 
matrcal  principles.  An  English  translation  of  this  treatise  appeared  in 
1806,  with  some  additions  from  the  translator's  own  pen,  which  evinced 
an  unlbrtunate  ignorance  of  the  scope  of  M.  Camus'  demonstraiions ; 
and  have  been  a  fruitful  source  of  error  in  English  mechanical  practice. 
Camus  proved  clearly  that  the  epicycloidal  part  of  a  tooth,  designed  to 
act  on  another  wheel  or  pinion,  ought  to  be  generated  by  a  circle  equal 
to  the  radius  of  the  wheel  or  pinion  with  which  it  is  to  be  engaged  ; 
while  his  English  translator  represented  his  meaning  to  be,  that  it  should 
be  equal  to  ihe  diameter/  Mr.  J.  L  Hawkins,  who  has  lately  favoured 
the  public  with  a  more  correct  edition  of  the  treatise,  states,  that  ^^many 
oi  our  first-rate  engine  manufacturers'*  have  been  so  misled  by  this  mis* 
eonception  of  the  original  translator  of  Camus,  that  they  are  daily  *^ pour- 
ing into  the  market  multitudes  of  cast-iron  wheels  and  pinions,  of  vari* 
ous  magnitudes,  for  cotton  and  other  machinery,  with  teeth  forme<f  from 
the  epicycloid  of  the  diameier,  instead  of  the  radius  of  the  opposite 
wheel,  or  pinion,"  and  which  must,  in  consequence,^' wear  out  in  a  few 
years,  instead  of  lasting  the  greater  part  of  a  ceniury,^as  many  of  them 
would  do,  if  the  teeth  were  formed  on  true  principles.  We  regret  to 
learn,'  from  the  same  authority,  that  .there  are  many  wheel-makers  who 
follow  no  rule  of  proportion  at  all  in  their  formation.  "In  Lancashire, 
they  make  the  teeth  of  watch-wheels  of  what  is  called  the  bay*leaf  pat- 
tern; they  are  formed  altogether  by  the  eye  of  the  workman,  and  they 
would  stare  at  you  for  a  simpleton,  to  hear  you  talk  about  the  epicy- 
cloidal curve.  These  Lancashire  workmen  should  be  called  the  bay-leaf 
fanciers,  because  they  cannot  be  bay-leaf  copiers;  since  it  is  notorious 
that  there  are  not  two  bay-leaves  of  the  same  figure.  It  is  the  opinion 
of  Mr.  Hawkins,  that  teeth  accurately  formed,  either  by  epicycloid  or 
involute  curve,  will  endure  the  wear  of  a  century,  with  lest  damage  than 
teeth,  as  usually  made,  suffer  in  ten  years. — Mechanic's  jS/manac, 

Meeh.  Mag. 


^n  account  of  an  immense  Chimney,  recently  built  at  Carlisle;  with  Sugges 
tions  for  applying  Chimneys^  or  Cones,  of  immense  Height,  to  sdmtifie 
purposes.     By  P.  A- 

**  The  immense  chimney  attached  to  the  new  cotton  factory,  now  being 
built  for  Messrs.  Peter  Dixon  and  Sons,  in  Shaddongate,  had  the  last 
atone  placed  upon  it  on  October  24,  1 837.  It  is  one  of  the  highest  build- 
ings in  England,  being  305  ft.  from  the  ground;  and  for  the  purpose  to 
which  it  is  to  be  applied,  is  understooti  to  be  the  highest  erection  in  the 
world.  It  may  be  distinctly  seen  for  many  miles  in  all  directions  around 
Carlisle,  and  forms  a  beautiful  object  in  the  view  of  our  city,  from  which 
ever  quarter  you  approach  it.  The  building  is  of  the  octangular  form^ 
and  is  built  with  brick,  the  angles  being  formed  of  stone.  The  base, 
which  is  built  with  fire-bricks,  is  17  ft.  8  in.  in  width  inside,  and  the 
thickness  of  the  wall  at  the  foundation  is  10  ft.  It  tapers  upwards  to  a 
width,  inside,  of  6  ft.  3  in.;  and  on  the  outside  8  ft.  9  in.    Near  the  top 

30» 
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there  is  z  cornice  of  stone,  7  ft.  in  depth,  which  projects  3  ft ,  and  above 
this  there  are  8  ft.  3  in.  of  brickwork',  surmounted  by  a  coping  stone 
one  foot  in  thickness.  The  cornice  gives  a  finished  and  classical  sp* 
pearance  to  the  building;  and  the  whole  would  be  taken  for  some  splen- 
did national  monument,  rather  than  a  mere  conduit  pipe  for  smoke.  It 
is  not  a  little  creditable  to  Carlisle,  that  this  magnificent  work  was  en- 
tirely executed  by  a  native  of  that  city,  a  builder,  a  Mr.  Richard  Wright, 
who  has  completed  it  in  a  way  to  give  the  most  entire  satisfaction  to 
every  scientific  man  who  has  examined  it.  Considering  its  immensity, 
the  work  was  completed  in  an  incredible  short  period  of  time.  The 
foundation  sione  was  laid  on  Sept.  11,  1835,  by  P.  Dixon,  Esq.;  the  first 
brick  was  laid  by  Mr.  Wright,  on  Sept.  17.;  the  last  course  of  bricks, 
also  by  Mr.  Wright,  on  Oct.  33,  and  the  last  coping  stone  on  Oct.  35, 
1836  ;  thus  completing  the  work  in  thirteen  months.  The  erection 
was  carried  on  from  the  inside,  stages  being  erected  as  the  work  pro- 
ceeded, and  the  workmen  and  materials  being  taken  up  in  boxes  pre- 
pared for  the  purpose,  by  a  crab  worked  by  four  men;  and  it  is  grati- 
fying to  add  that  the  whole  was  finished  without  any  accident  occurriog 
to  any  individual  engaged  In  it.  AgrieuL  Mac. 


Tramaeiiona  ff  Inetitution  of  Civil  Engineers. 
June  13,  1837.— The  Peesident  in  the  Chair. 
Warming  and  Fentiiaiing. 
Mr.  Oldham  resumed  the  account  of  his  system  of  warming  and  ven- 
tilating, and  exhibited  a  model  of  his  stove  for  heating  the  air.     He  was 
convinced  that  the  expedient  of  forcing  the  air  by  mechanical  means 
must  be  resorted  to.    He  had  raised  the  temperature  of  a  room  34''  F. 
in  one  hour  ;  by  spontaneous  ventilation  he  could  never  obtain  a  tem- 
perature of  more  than  100''  F.,  but  by  pumping  in  the  warm  air  be  rea- 
dily obtained  a  temperature  of  150**  F.,  or  180**  F. 

Light  House  Lamps. 
Mr.  Home  called  the  attention  of  the  Institution  to  a  lamp  which  be 
thought  would  be  peculiarly  applicable  to  lighthouses,  or  wherever  an 
intense  light  is  required.  The  usual  burners  are  an  inch  in  diameter; 
now  he  had  succeeded  in  producing  a  clear  white  light  by  a  burner  of 
half  an  inch  in  diameter.  The  excellence  of  the  light  is  due  to  the 
complete  combustion  obtained,  by  making  the  area  of  the  external  equal 
to  the  area  of  the  internal  apertures.  The  air  thus  passes  directly  to 
the  burner,  there  is  a  perfect  uniformity  of  draught,  the  rapidity  of  which 
may  be  regulated  by  the  height  at  which  the  burner  is  above  the  bottom 
of  the  glass, or  chimney.  The  draught  of  air  being  thus  supplied  with 
perfect  equality  to  both  sides  of  the  wick,  a  flat  and  steady  flame  of  two 
inches  in  height  is  obtained,  and  the  force  of  the  draught  is  sufiicieotto 
prevent  the  flame  from  touching  the  edge  of  the  burner,  so  that  the 
edge  is  always  clean  and  fit  for  use.  jo«r.  ArtowdSci 
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N^w  Material  to  be  applied  to  Dwelling  Houeee^  to  render  them  capable  of 

resitting  Fire. 

About  the  middle  of  November,  1837,  the  scientific  world  was  some- 
what startled  by  observing,  in  the  newspapers,  an  announcement  that  a 
discovery  had  been  made  and  perfected,  of  a  material  to  be  applied  to 
dwelling  houses,  capable  of  entirely  resisting  the  action  of  fire;  that  an 
experiment  was  to   be  made  to   prove  its  efficacy^  at  White  Conduit 
House,  Nov.  25,  1837;  and  that  the  presence  of  all  parties  concerned 
was  requested  to  view  the  exhibition.     It  might  have  been  supposed  that 
the  answer  to  this  appeal  would  have  been  universal ;  and,  as  parties 
generally  attend  where  there  is  nothing  to  pay,  and  they  really  are  inter- 
ested, that  half  Londun  would  have  been  present  on  the  occasion.     But, 
unfortunately,  John  Bull  has  had  ^'Wolfl"  shouted  to  him  so  often  of 
late,  mighty  discoveries  have  turned,  out  ^'such  fantastic  tricks,"  that  he 
has  grown  very  sceptical  indeed.     There  was,  however,  a  tolerably  nu- 
merous party  collected  at  White  Conduit  House  on  the  day  of  experi- 
ment; some,  of  course,  interested  in  its  success;  others,  perhaps,  equally 
so  in  its  downfall.     The  material  is,  in  appearance,  a  cement,  and,  like 
it,  may  be  applied  with  the  trowel,  or  with  a  brush  in  the  manner  of  paint. 
Mr.  Dewitte,  the  inventor  of  this  composition,  considers  that  it  should 
be  applied  to  the  timber  of  a  houte  while  building,  about  a  quarter  of 
an  inch  thick;  or  it  may  be  employed  instead  of  the  common  plaster 
now  in  use,  as  it  can  be  worked  with  equal  facility,  and  polished  and 
painted  the  same.     Sufficient  quantity  has  not  yet  been  prepared  to  form 
any  certain  estimate  of  the  expense;  but  he  considers  that  the  cost  of 
preparing  the  whole  of  the  timbers  of  an  8  or  10  roomed  house  would 
not  exceed  30/.  or  4o/.     For  the  experiment,  two  little  wooden  houses 
had  been  constructed;  the  one  prepared  interiorly,  with  the  exterior  just 
washed  over  to  show  the  nature  of  the  composition,  and  the  other  lett  in 
its  natural  state.    Theae  were  filled  with  shavings  and  fired:  the  one  not 
prepared  was,  of  course,  immediately  one  mass  of  flame;  while  the  other 
resisted  every  efibrt  to  ignite  it.    It  was  delighiful,  at  this  moment,  to 
watch  the  disappointment  of  the  oppositionists,  who  afterwards  took  an 
unfair  advantage  of  a  neglect  on  the  part  of  the  proprietors.     When  the 
burning  mass  of  the  unprepared  house  was  at  its  greatest  heat,  they  bu* 
sied  themselves  to  turn  it  round  close  upon  the  other  building,  though 
Mr.  Dewitte  assured  them  that  the  exterior  of  the  building  was  not  pre- 
pared.    After  some  time  it  began  to  burn,  and  they  gloried  in  their  tri- 
umph, until  the  one  building,  having  burnt  itself  out,  dropped  to  the 
ground,  and  discovered  the  side  of  the  other  partially  burnt  away,  but 
with  the  inside  coating  and  the  rest  of  the  building  as  perfect  and  un* 
harmed  as  if  it  had  never  been  touched,  notwithstanding  the  fuinace 
heat  that  had  been  applied  to  both  sides  of  it.     The  persons  assembled, 
among  whom  were  Mr.  Barry,  and  other  eminent  architects  and  scien- 
tific people,  declared  themselves  perfectly  satisfied  of  the  complete  suc- 
cess of  the  material:  the  only  hope  expressed  was  to  see  the  experiment 
tried  on  a  larger  scale,  when  the  proprietors  shall  be  better  prepared  for 
it.    Convinced  of  its  perfect  efficacy  and  valuer  I  trust  they  will  imme- 
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diately  set  about  preparing  a  more  extenaive  trial,  to  proyeto  thoae  who 
are  so  anxious  to  throw  cold  water  on  the  invention,  that  it  is  of  no  more 
use  in  stopping  their  progress*  than  it  would  be  in  slopping  the  progress 
of  the  flames  when  we  shall  enjoy  the  security  of  having  our  houaes  pre- 
pared with  their  composition.-^-vtf.  DectmbiTi  1837.  Arab.  Mac. 


Discovery  of  ancient  Piece-Ooods  and  manufactured  Stuffs, 

It  is  more  than  a  thousand  years  since  Tfaeodolpbus,  Bishop  of  Or- 
leans, gave  to  Notre  Dame  du  Puy  en  Velay  a  beautiful  manuscript,  con- 
taining the  ancient  Testament,  the  chronography  of  St*  Isidor,  and  oth- 
er pieces,  the  whole  distributed  into  138  articles*     He  made  this  gift  in 
gratitude  for  his  deliverance  from  the  prison  of  Angers,  where  he  was 
confined  in  835.     it  was  on  Palm  Sunday  that  year,  while  Louis  Le  De- 
bonnaire  was  passing,  that  he  began   to  sing  a  well-known  Canticle, 
which  the  Catholic  church  has  since  then  introduced  into  its  cereroo- 
nies«     This  precious  manuscript,  in  a  state  of  perfect  preservation,  is 
to  1>e  seen  in  the  archives  of  the  Bishopric  of  the  Puy  en  Velay,  dr- 
partment  of  the  Haute  Loire.    A  portion  of  the  manuscript  is  written 
on  leaves  of  common  parchment,  in  letters  of  red  and  blacky  intermixed 
with  some  of  gold.     The  other  portion  is  written  on  leaves  of  parch- 
ment, dyed  purple,  with  letters  of  gold  and  silver,  among  which  are  ob- 
served ornaments  of  different  kinds  aad  different  colours,  deaignatrd 
the  Byzantine  style.     The  manuscript,  which  is  remarkable  for  its  beauty 
and  its  preservation,  is  still  more  remarkable  for  the  manufactured  stuffs 
of  different  descriptions  which  it  contains.     When  Theodolphus  com- 
posed his  manuscript,  with  the  intention  of  preserving  the  gold  and  sil- 
ver characters  from  contact  and  friction,  which,  in  time,  would  have 
tended  to  displace  and  obliieraJte  them,  he  placed  between  each  page  a 
portion  of  the  manufactured  tissues  peculiar  to  the  era  when  he   lived. 
These  examples  of  the  silk,  and  other  pieces  of  goods  of  the  time  are 
thus  curiously  preserved.     Till  lately,  little  attention  was  paid  to  these 
tissues,  which   are  principally  of  India  manufacture,  and  which  bear 
scarcely  any  analogy  to  the  products  of  the  modern  loom.     Some  are 
Cashmere  shawls  of  those  patterns,  which  the  French  call  broucha  and 
espoulincj  and  made  in  the  Indian  fashion,  but  with  this  difference,  that 
they  are  limited  to  four  colours,  and  demonstrate  the  greatest  antiquity 
by  the  primitive  simplicity  of  their  colours  and  design.      Others  are 
crapes  and  gauzes,  against  the  luxury  of  whose  transparent  tissues,  the 
fathers  of  the  church  at  that  time  so  perseveringly  fulminated  their  cen- 
sures.    The  rest  consist  of  muslins  and  china  crape  of  exquisite  beau- 
ty.   The  components  of  the  majority  of  these  tissues  consist  of  goats' 
or  camels'  hair  of  exceeding  delicacy  and  fineness.     Like  the  manufac- 
tured stuffs  of  ancient  Egypt,  painted  on  the  walls  of  its  palaces  and 
tombs,  or  substantially  preserved  amidst  the  envelopes  of  mummies,  the 
designs  are  limited  to  four  colours,  which  are  in  fact  the  four  sacred 
colours  of  China,  India,  Egypt,  and  the  Hebrew  Tabernacle.    Never- 
theless, the  Egyptian  designs,  which  are  identical  with  those  of  India, 
are  many  of  them  of  exquisite  beauty.    The  consummate  skill  of  the 
bilk  and  cotton  manufacturers  of. ancient  Egypt,  4000  years  ago,  the 
beauty  and  richness  of  their  fabrics— ^nd  the  little  alteration  which  has 
taken  place  in  the  economy  or  machinery  of  the  factories,  as  well  as  ia 
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their  product,  has  been  recently  demonstrated  In  the  great  work  of  Cham- 
pollion.  All  the  details  of  the  silk  and  cotton  factories  of  Bgypt,  under 
the  Pharoahs  of  the  18th  dynasty  (which  then  monopolised  the  com- 
merce of  the  world,  and  which  sent  a  colony  of  weavers,  from  the  over* 
burthened  population  of  Lower  Egypt,  to  found  Athens,  and  the  subse- 
quent civilization  of  Europe  and  this  country)  are  laid  open  with  vivid 
accuracy  in  that  splendid  work,  and  brought  with  all  their  startling  anal- 
ogies before  the  eye  of  the  modern  reader  by  the  drawings  from  the 
temples,  palaces,  and  tombs  which  it  contains.  It  proves,  indeed*  that 
there  is  ^^nothing  new  under  the  sun."  Miniiis  Ber. 


Probable  duration  of  English  Coal  Beds. 

In  the  fifth  edition  of  Mr.  BakewelPs  Introduction  to  Geology,  just  pub- 
lished, there  are  some  remarks  on  the  duration  of  English  coal,  in  ad- 
dition to  the  observations  made  in  the  former  editions  of  the  work, 
ivhich  were  quoted  in  evidence  given  on  the  subject  in  a  committee  of 
the  House  of  Commons.  After  noticing  the  report  of  the  committee, 
"which  estimated  the  annual  consumption  of  coal  in  Great  Britain  at 
twenty-two  millions  seven  hundred  thousand  tons,  Mr.  Bakewell  proceeds 
to  observe  2 

^'The  increasing  demand  for  coal  in  the  iron  furnaces,  and  for  ^team 
navigation  and  steam  carriages,  will  probably  soon  raise  the  quantity  of 
coal  annually  consumed  to  thirty  millions  of  tons,  without  adding  to  this 
ten, millions  of  tons  for  coal  left  and  wasted  in  the  mines.  A  better  idea 
of  the  consumption  of  coal  will,  perhaps,  be  formed  by  stating  the  quan- 
tity of  coal  burned  in  the  furnaces  of  one  house  only  (Messrs.  Guest,  of 
Myrther  Tydvil,  in  Glamorganshire,)  which  is  970  tons  per  day,  or 
300,000  tons  yearly;  the  amount  of  iron  produced  is  50,000  tons.  This 
is  a  larger  quantity  of  iron  than  was  made  by  all  the  furnaces  of  Great 
Britain  and  Wales  in  the  year  1760,  and  exceeds  the  quantity  of  iron  at 
present  made  in  Scotland,  which  in  1837  was  only  36,500  tons.  Surely 
when  such  an  immense  quantity  of  coal  is  required  for  domestic  use  and 
manufactures,  it  cannot  be  wise  to  encourage,  or  even  to  admit,  the  export 
of  coal  to  foreign  parts.  The  coal  so  exported,  exclusive  of  that  to  Ire- 
land and  the  colonies,  is  500,000  tons  annuaHy*  The  duty  on  exported 
coal  was  entirely  taken  off  in  1835,  to  satisfy  the  great  landed  proprie- 
tors in  the  north  of  England.  I  have  before  stated  that  the  coal  in 
Northumberland  and  Durham  would  at  the  present  rate  of  consumption 
be  exhausted  in  350  years.  An  agent  of  one  of  the  northern  proprie- 
tors,  in  his  evidence  before  the  House  of  Commons,  extended  the  dura- 
tion of  the  northern  coal  fields  to  1,737  years,  estimating  that  there  re- 
mained 732  square  miles  of  coal  in  Northumberland  and  Durham  still 
unwrought,  and  that  the  average  thickness  of  the  coal  is  twelve  feet. 
In  this  calculation  it  seems  to  have  been  assumed  that  each  workable 
bed  of  coal  extends  under  the  whole  coal  field,  but  many  of  the  best 
and  thickest  beds  of  coal  crop  out  long  before  they  reach  the  western 
termination  of  the  coal  districts,  or  are  cut  off  by  faults  or  denudations. 
Professor  Buckland,  in  his  evidence  on  the  subject,  estimates  the  dura- 
tion of  the  coal  at  the  present  rate  of  consumption  to  be  400  years. 
Professor  Sedgwick,  wbo  is  well  acquainted  with  the  coal  strata  of  Nor- 
thumberland and  Durham,  and  had  examined  persons  of  great  experi- 
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ettoe,  gflve  lilt  oplnioii  retptcting  the  duration  of  the  coal  in  th««c  coaa- 
ties  M  Collowa  >— ^1  am  mjrtelf  con viaced  that  with  the  present  increased 
and  increasing  demand  for  coaU  400  jrears  will  leave  little  more  than  Uie 
name  of  our  best  coal  scams;'  and  he  farther  adds,  *our  northern  coal 
field  will  probably  be  on  the  wane  before  300  years  have  elapsed.'  " 

Mr.  Bakewell  concludes  his  remarks  on  this  subject  by  observing  ihat 
his  former  anticipations«  that  improved  methods  of  burning  coal  would 
be  discovered^  have  been  realised  to  a  great  extent;  in  proof  of  which 
he  alludes  to  statements  made  at  the  last  meeting  of  the  British  Asso- 
ciation at  Liverpool}  of  the  use  of  the  culm  or  dry  coals  of  South  Wales, 
by  employing  the  hot  blast,  in  smelting  ironstone,  which  coal  it  had  for- 
merly been  attempted  to  use  for  that  purpose  without  success.  '*If«" 
continues  Mr.  Bakewell,  'Hhe  use  of  the  hot  blast  is  found  everywhere 
to  succeed,  the  consumption  of  coal  in  the  iron  furnaces  will  be  reduced 
one  half.  It  may,  however,  be  doubted  whether  this  reduction  will  equal 
the  increasing  demand  for  coal  for  steam -vessels  and  rail-road  carriages, 
and  the  various  manufactures  of  Great  Britain.''  Fsrmer'B  ifac- 


Steam  Coaeh. 

A  few  days  since,  Dr.  Church's  steam-coach  went  to  Coventry  with  an 
omnibus  attached  to  it,  loaded  with  passengers,  at  the  rate  of  twelve 
miles  per  hour.  It  ran  up  the  hills  at  the  rate  of  eight  miles  an  hour. 
It  came  back  with  twenty-three  passengers  (three  ladies,)  without  any 
accident.  On  Friday  it  proceeded  to  Meriden  and  back,  also  with  an 
omnibus  and  passengers,  and  without  accident.  It  will  go  to  a  more 
distant  town  early  this  week.  —  J^trmtfiigAam  Gaz. 


On  the  Mulieraiion  of  Carmine;  hy  C.  G.  EHRBWBEao. 

There  occurs  in  commerce  a  kind  of  very  fine  coloured  and  very  ex* 
pensive  carmine  in  the  form  of  cakes,  which  owes  its  fine  colour  to  an 
adulteration.  Upon  being  made  use  of  for  ordinary  painting  no  differ* 
ence  has  been  observed,  but  by  the  microscope  tt  may  be  discovered 
that  half  of  it  consists  of  starch  (wheat  starch)  which  imparts  to  the 
finely  divided  carmine  a  clear  ground  and  a  brilliancy  highly  improving 
the  appearance  of  the  colour.  When  such  carmine  is  mixed  with  much 
water,  it  diffuses  itself  throughout,  and  is  for  a  long  time  suspended ; 
but  upon  pooringoff  the  water  a  white  sediment  remains  similar  to  white 
lead.  The  sediment  is  starch.  Betides  this  distinct  form  and  sise  of 
an  amilaceons  body,  when  it  is  examined  by  its  reaction  upon  tincture 
of  sodium,  it  produces  the  well<known  blue  colour.  This  sediment  when 
heated  with  water  forms  a  paste.  The  addition  of  white  lead  is  detected 
by  its  weight,  but  the  addition  of  starch  is  not  so  easily  discovered;  but  by- 
means  of  the  microscope  the  adulteration  may  be  with  certainty  recog- 
nised, and  confirmed  by  chemical  examination.  It  may  .perhaps  be  in- 
teresting to  the  artist  to  know  that  few  colours  of  this  description  mixed 
without  an  organic  body,  although  pretty  generatty  permanent,  that  are 
not  in  a  damp  atmoaphere  very  fiable  to  decomposition.  In  regard  to  its 
covering  properties,  starch  differs  considerably  from  white  lead.  It  cov* 
era  less  on  account  of  its  transparency.—- Po^gmdlsr^a  wtf#mteen,ilfo.  13, 

1^3^«  UwLABdiii.Phlloi.lfac- 
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Pin-making.— 'Triumph  of  Machinery » 

At  Messrs.  D.  F.  Taylor  and  Go's  patent  solid-headed  pin  manufac- 
tory, near  Stroud,  the  machinery  simultaneously  performs  the  various 
functions,  with  little  noise  or  effort  while  converting  the  rings  of  wire 
into  pins,  without  the  instrumentality  of  any  manual  assistance  whatever; 
for  while  one  combination  of  the  machine  is  drawing  forward,  and 
straightening  the  wire,  and  cutting  it  to  the  required  length,  another 
apparatus  is  forming  and  smoothing  the  point,  a  third  compressing  and 
shaping  the  head,  and  a  fourth  detaching  and  drawing  out  the  pin  in 
its  finished  state,  which  falls  into  a  receiver  prepared  for  it;  thus  fortj- 
five  pins  per  minute  are  made  by  machiscs,  while  the  whole  plant  is 
producing  the  almost  incredible  number  of  three  millions  two  hundred 
thousand  pins  daily,  exceeding  nineteen  millions  weekl]^  throughout  the 

£tumotr  Oj  Jraiwie  tn  JrrtMMm 

It  appears,  from  authentic  documents*  that  the  following  number  o 
patents  for  inventions  and  improvements  was  granted  in  France  from  the 
1st  of  July,  1791,  the  period  at  which  they  were  first  accorded,  to  the  1st 
of  January  in  this  year.  The  account  is  divided  into  the  following  pe* 
riodss — During  the  Constitutional  Monarchy,  which  lasted  but  three 
years,  67  patents  were  granted;  during  the  Republic  (fourteen  years)  301; 
during^  the  Empire  (eight  years)  606;  during  the  Restoration,  (sixteen 
years)  3383;  during  the  Monarchy  of  July  (seven  years)  3018;  total  dur- 
ing the  whole  period  7375.  ibid, 


Raising  a  large  Stone  in  the  Biver  Tay. 

An  immense  stone,  long  supposed  to  be  a  rock,  and  imbedded  in  the 
fairway  of  the  channel,  the  top  of  it  being  immersed  to  the  depth  of  five 
feet  at  low  water,  has  been  lately  removed  from  its  situation  by  opera- 
tions continued  during  only  five  tides.  The  stone,  of  which  the  solid 
contents  were  598  cubic  feet,  and  the  weight  between  forty  and  fifty  tons, 
was  raised  by  means  of  two  dredging  lighters,  capable  of  containing 
twenty-five  tons  each,  which  were  brought  to  the  spot  at  low  water.  A 
hole  of  two  inches  diameter  was  previously  mAde  in  each  side  of  the 
stone,  and  plug-bats  having  been  inserted,  a  chain  was  fastened  to  them, 
and  thus  when  the  tide  rose,  the  stone  was  floated  off  its  bed  and  con- 
veyed ashore.  «,id. 

Preserving  Scythee^  Spc^from  Ruet. 

To  preserve  scythes*  sickles  reaping  hooks,  and  other  steel 
tools  from  rust  after  the  season  {for  using  them,  wipe  them  clean 
and  dry,  and  hold  them  before  the  fire  and  keep  drawing  them  backwards 
and  forwards  until  warm  enough  to  melt  wax;  then  take  some  bees'  wax 
and  rub  it  all  over.  A  halfpenny  worth  of  wax  will  be  sufficient  for  a 
scythe.  Then  put  it  in  a  dry  place,  but  not  warm;  it  needs  no  other  cov- 
ering. The  usual  method  is  to  wrap  a  hay«band  round;  but  in  winter 
time  this  naturally  contracts  moisture,  or  the  damp  air  strikes  in  be- 
tvvixt  the  folds  of  the  hay-band.  Farmer'!  Mh 
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Remarks  on  some  prevailing  miseoneeptions  concerning  the  Actions  of  Mor 
chines.     Bj  Edward  Sang,  Esq.* 

In  this  paper  I  proceed  to  expose  the  fallacy  of  some  prevailiog  notions 
concerning  the  actions  of  machines  in  general. 

The  fancy  that  ntachines  are  capable  of  generating  power,  though  foster- 
ed by  a  very  absurd  proclamatioo  from  our  government,  is  now  almost  entire- 
ly abandoned;  and,  except  from  two  or  three  individuals  ignorant  of  the  histo- 
ry and  of  the  principles  of  mechanics^  we  hear  of  no  attempts  at  obtaining 
the  reward  offered  for  the  perpetual  motion.  But  another  fancy  diifering  less 
from  this  than  it  at  first  appears  to  do,  is  very  generally  entertained.  We 
are  perpetually  told  of  the  loss  of  force  which  arises  from  the  obliquity  of  the 
actions  of  machines,  and  are  called  upon  to  examine  cumbrous  and  expen- 
sive contrivances  for  rendering  these  actions  direct^  and  for  regaining,  or 
even  more  than  regaining,  the  force  that  has  been  wasted.  If  any  arrange- 
ment of  machinery  were  capable  of  destroying  force,  putting  friction  out  of 
view,  the  inverse  action  of  the  same  machinery  would  be  capable  of  gener- 
ating it. 

The  truth  is,  that  every  machine,  however  ill  contrived,  and  however  il 
constructed,  delivers  over  the  whole,  and  exactly  the  whole,  amount  of 
Vorce  which  put  it  in  motion.  Part  of  that  force  is  expended  in  overcom- 
ing the  friction  of  the  rubbing  surfaces, and  in  encountering  (he  resistance 
<if  the  air,  while  the  rest  goes  to  produce  the  particular  effect  which  the 
contriver  of  the  instrument  may  have  had  in  view. 

The  geometric  contrivance  of  machines^  the  arrangement  of  the  parts  so 
as  to  produce  particular  motions,  has  unlimited  scope.  But  in  a  mechani- 
cal point  of  view,  the  inventor  can,  profitably,  direct  hi^  attention  only  to 
two  objects— >economy  in  the  material  and  labour  necessary  to  the  first  con 
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stniction  of  the  instrumeiitt  and  the  diminution,  as  far  aa  is  practicable,  oT 
the  eflfects  of  friction.  Were  all  friction  avoided,  it  wonld  l>e  a  matter  of 
absolute  indifference  bj  what  means  the  required  changes  of  motion  might 
be  produced;  it  would  then  be  of  no  moment  whether  we  employed  the  re- 
ciprocating or  the  rotary  steam-engine,—whelher  we  used  the  crank,  or  the 
sun-and-planet  wheel,— 'farther  than  the  mere  expense  of  workmanship  is 
concerned.  And  we  have  no  other  criterion  for  estimating  the  superiority 
of  one  contrivance  over  another  than  the  comparisons  of  the  amounts  of 
friction  in  the  two  cases. 

These  statements  will  be  startling  enough  to  persons  half  acquainted 
with  the  nature  of  machinery.  **  What,"  they  will  ask,  *♦  does  the  obli- 
quity of  the  crank  cause  no  loss  of  force  ?  Is  there  no  force  wasted  in 
producing  the  reciprocating  motion  of  the  beam  in  the  steam-engine?  And 
were  they  mere  dreams  that  we  entertained  of  immense  improvements  in 
machinery  r''  And  when  I  assert,  what  is  well  known  to  everyone  ac- 
quainted with  the  subject,  that  there  is  no  loss  of  force  from  the  oblique  ac- 
tion of  the  crank,  that  there  is  no  force  wasted  on  the  reciprocating  motion 
of  the  beam,  and  that  the  removal  of  friction  is  the  only  source  of  improve- 
ment in  machines  for  transferring  power, — I  oppose  the  prejudices  or 
multitudes  who  onght|to  be  better  acquainted  with  the  principles  of  mechanicrs* 

The  principles  which  regulate  the  balance  of  pressures,  and  the  move- 
ments of  bodies,  though  discovered  by  man,  are  not  of  human  invention  ; 
they  are  laws  impressed  by  the  Omnipotent  upon  the  material  world— lava 
to  which  matter  yields  an  implicit,  a  perfect  obedience.  Tliese  laws  are 
few  in  number,  and  the  simplest  language  in  which  they  can  be  eipresaed 
involves  the  very  statements  I  have  made.  To  exhibit,  then,  the  truth  of 
these  statements  would  be  to  examine  the  reality  of  the  fundamental  Iaw9 
of  mechanics.  To  this  examination  I  will  not  proceed, but  will  content  my- 
self with  founding  my  investigations  on  the  more  common  forms  in  whicb 
these  laws  are  recognised.  They  naturally  divide  themselves  into  two 
classes :  those  which  relate  to  the  pressures  of  the  acting  parts  durino;  any 
momentary  state  of  the  machine, and  those  which  relate  to  the  properties  of 
the  machine  considered  as  in  motion.  Those  of  the  first,  or  statical,  clas^^ 
though  at  first  sight  very  numerous,  are  summed  up  in  one  law,  called  the 
principle  of  virtual  veheiiies.  My  first  object  will  be  to  exhibit  this  princi- 
ple in  a  clear  light;  not,  indeed, as  I  would  do  in  a  scientific  treatise  on 
the  subject, but  in  such  a  manner  as  appears  to  me  to  be  best  fitted  for  re- 
moving those  prejudices,  the  existence  of  which  has  occasioned  this  paper. 

When  two  weights  balance  each  other  by  means  of  the  wheel  and  axle,  it 
is  well  known  that  they  are  to  each  other  inversely  as  the  diameters;  but 
if  the  machine  be  turned  a  IHtle  round,  the  distances  through  which  the 
weights  move  are  directly  as  the  same  diameters,-^so  that,  if  eacb  weight 
be  combined  with  the  distance  through  which  it  moves,  the  two  results 
are  exactly  equal  to  each  other*  The  descent  of  one  pound  through  terw 
inches  would,  for  example,  be  accompanied  by  an  ascent  of  ten  pounds 
through  one  inch,  and  thus  whatever  is  gained  or  lost  in  kitensity  of  pres- 
sure, as  much  is  lost  or  gained  in  distance.  It  will  be  readily  seen  that 
the  same  thing  is  true  of  the  straight  lever,  and  of  those  combinations 
of  pulleys  which  have  their  strings  parallel  :  but  in  the  case  of  the  in- 
cUnedptanej  of  the  &en/-/et;er,  and,  in  general,  of  all  machines  in  which  the 
relations  of  the  pressures  are  altered  by  a  change  in  the  position  of  the  in- 
strument, the  application  of  the  same  rule  is  not  so  easy^  and  the  slight  dif- 
culty  that  attends  it  has  elicited  the  assertion^that  the  principle  of  virtual 
velocities  ia  there  at  fault* 
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The  relative  motions  of  the  differeDt  parts  of  a  machine  can  easily  be 
deduced  from  its  geometric  properties.  The  principle  of  virtual  velocities 
enables  us,  from  these  motions,  to  compute  the  forces,  and  thus  connects 
the  geometric  with  the  mechanical  properties  of  machinery.  This  princi- 
ple, one  of  the  most  beautiful  and  most  pervading  in  naturOimajbe  thus 
expressed  : — 

If  the  position  of  any  machine  be  slightly  disturbed,  and  if  each  pressure 
^hich  has  yielded,  be  combined  with  the  distance  through  which  it  has  yield- 
ed, and  each  pressure  which  has  advanced,  with  the  distance  through  which 
it  has  advanced,  the  sum  of  the  one  set  of  results  will  be  exactly  equal  to 
the  sum  of  the  other  set. 

Now,  in  the  case  of  the  inclined  plane,  says  the  objector  to  the  reality  of 
this  law,  the  weight  raised  and  the  weight  which  raises  it  move  over  equal 
distances.  The  motion  of  the  weight  is  here  mistaken  for  the  distance 
through  which  its  gravitation  is  overcome;  its  absolute  motion,  for  its  mo- 
tion in  altitude:  now,  it  is  well  known  that  the  force  requisite  to  drag  a 
body  up  an  inclined  plane,  is  to  the  weight  of  that  body  as  the  height  of 
the  plane  is  to  its  length;  and  therefore  the  principle  of  virtual  velocity  is 
here  adhered  to.  This  misconception  is  palpable  and  easily  corrected;  the 
motion  of  the  machine  does  not  alter  the  proportions  of  the  forces.  Bur, 
in  the  case  of  the  bent  lever,  the  error  must  be  more  involved,  since  it  has 
crept  from  the  work-shop  to  the  lecture-room,  and  has  been  promulgated 
where  sound  knowledge  and  accurate  ideas  ought  to  have  rewarded  the  la- 
bours of  the  student.  The  arcs,  we  are  told,  which  the  ends  of  the  arms 
describe,  are  proportional  to  the  lengths  of  these  arms,  while  the  balancing 
forces  are  not  proportional, inversely,  to  the  same  lengths.  Here,  again,  the 
absolute  motion  of  the  point  of  attachment  is  mistaken  for  the  distance 
through  which  the  pressure  is  overcome.  If,  however,  the  objector's  capa- 
city be  not  entirely  exhausted  by  the  immense  profundity  of  this  remark,  he 
will  reply,  and  with  justice  too,  that  even  estimating  the  motions  in  the  di- 
rections in  which  the  pressures  act,  the  rule  does  not  hold  good. 

For  the  removal  of  this  mighty  difficulty  I  must  summon  all  my  strength. 
Accustomed  to  handle  tools  (I  speak  not  for  myself  only,  but  for  every  de- 
votee of  true  philosophy),  accustomed  to  handle  tools  admirably  adapted  for 
facilitating  researches  of  this  nature,  and  now  called  upon  by  the  circum- 
stances of  the  case  to  lay  these  tools  aside  and  to  venture  on  the  question 
with  unappareled  hands,  I  cannot  altogether  divest  myself  of  repugnance  to 
the  task.  To  render  it,  however,  more  inviting,  I  shall  make  the  question 
as  general  as^possible,  and  without  confining  myself  to  this^or  any  other,  in- 
dividual case,  apply  my  remarks  to  those  machines  generally,  in  which  the 
forces  vary  with  the  positions  of  the  parts. 

Conceive  that  for  a  given  position  of  such  a  machine,  the  pressures  are 
80  arranged  as  to  balance  each  other,  and  then  let  the  machine  suflfer  a  dis- 
placement. If  this  displacement  be  considerable,  the  equilibrium  will  be 
materially  disturbed, and  the  estimate  of  the  motions,  far  from  giving  infor- 
mation concerning  the  original  forces,  would  commingle  the  means  for  de- 
termining the  forces  in  all  positions  between  the  first  and  last,  and  would 
rather  be  the  basis  for  determining  the  conditions  of  the  mean  state,  than 
of  either  of  the  extreme  ones.  However  small  may  be  the  displacement, 
still  will  there  exist  an  error  in  the  estimate;  yet  the  more  minute  the  dis- 
placement, the  more  inconsiderable  will  be  the  error^  because  there  will  ex- 
ist the  less  difference  between  the  two  extreme  states  of  the  machine.  In 
order^  then^  to  compute  the  pressures  accurately,  we  must  determine  the 
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proportions  which  subsist  between  the  motions  of  the  parts,  supposing  that 
these  motions  are  infinitely  small.  I  know  of  no  other  method  for  effecting 
these  computations  than  that  contained  in  the  Differential  Calculus*  or  in 
the  more  abstruse  but  more  satisfactory  theory  of  Lagrange;  and,  although 
the  name  of  fluxions  be  a  bug-bear  to  thousands,  it  is  absolutely  impossible 
without  its  aid,  to  advance  beyond  the  threshold  of  mechanical  investiga- 
tion. The  advocates  for  mental  indolence  may  urge  that  the  statical  pro- 
perties of  many  machines  may  be  examined  without  the  aid  of  the  fluxional 
calculus.  Such  is,  indeed,  the  case,  and  these  machines  and  such  methods 
of  calculating  concerning  them  may  afford  lessons  to  the  beginner;  but 
from  such  processes  few,  if  any,  general  conclusions  can  be  drawn,  while 
the  instant  that  motion  is  contemplated,  all  these  resources  fail. 

The  principle  of  virtual  velocities,  such  as  I  have  defined  it,  holds  true  of 
all  machines,  even  though  subjected  to  the  retarding  influence  of  friction  ; 
and  is  applicable  not  merely  during  a  momentary  state,  but  also  to  the  mo- 
tions of  machines.  Denoting  by  the  word  force^  the  result  of  the  combi- 
nation of  a  pressure  with  the  distance  through  which  it  acts;  if  the  sum  of 
the  accelerating  forces  be  just  equal  to  that  of  the  retarding  ones,  the  quan- 
tity of  motion  in  the  machine  will  be  unaltered,  but  if  the  two  sums  be  un- 
equal, then  will  the  speed  be  changed.  Now,  in  almost  all  machines  the 
forces  and  velocities  are  subjected  to  periodic  variations;  the  method  then 
of  computing  the  change  in  velocity  consequent  upon  a  change  of  force  mast 
be  clearly  understood,  ere  we  obtain  any  information  as  to  the  general  pro- 
perties of  machines  in  motion. 

The  great  proposition  which  connects  the  statical  with  the  phoronomic 
properties  of  machines  is  this ;  that  the  change  in  the  entire  quantity  of 
motion  is  proportional  to  the  difference  between  the  separate  amounts  of 
the  accelerating  and  of  the  retarding  forces;  the  quantity  of  motion  being 
estimated  by  combining  each  moving  mass  with  the  second  power  of  the 
number  which  represents  its  velocity.  Now,  I  have  already  said,  that  what- 
ever be  the  nature  of  a  machine  for  communicating  force,  the  amount  of 
force  delivered  during  a  minute  instant  of  time  at  the  one  end,  is  exactly 
equal  (throwing  out  of  view  the  friction  and  the  weights  of  its  parts)  to  that 
communicated  during  the  same  instant  to  the  other  end;  so  that  the  same 
change  is  produced  in  the  entire  quantity  of  motion,  whether  the  force  be  ap- 
plied directly  to  the  moving  mass,  or  whether  it  act  upon  it  through  the  in- 
tervention of  machinery.  This  most  important  principle  I  shall  endeavour 
to  illustrate  by  example. 

Borrowing  my  illustration  from  the  steam-engine,  I  shall  suppose  one  in 
which  the  piston  acts  directly  upon  the  fly-wheel,  by  means,  say  of  a  double 
rack  working  alternately  on  each  side  of  a  toothed  wheel.  Here  it  will  not 
be  denied  that  the  accession  to  the  quantity  of  motion  in  the  machine  dur- 
ing a  half.stroke  will  be  exactly  what  is  due  to  the  agency  of  the  pressure 
of  the  steam  upon  the  piston  through  the  whole  length  of  the  cylinder,  less, 
of  course,  by  all  the  amount  of  all  the  letarding  forces  during  the  same  pe- 
riod. Contrast  this  with  what  happens  in  the  common  steam-engine.  Let 
the  connecting  rod  be  so  nearly  in  a  line  with  the  crank,  that  a  pressure  of 
one  hundred  pounds  on  the  piston  exerts  only  a  pressure  of  one  pound  ia 
the  direction  of  rotation;  then  does  it  follow,  from  the  principle  of  virtual 
velocities,  that  if  the  piston  advance  minutely  in  the  cylinder,  the  extremity 
of  the  crank  will  advance  one  hundred  times  as  far  along  its  path.  The 
quantity  of  motion  generated  in  the  machine  then  will  be  what  is  due  to  a 
pressure  of  one  pound  acting  through  one  hundred  times  the  advance  of 
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the  piston,  or,  what  is  the  same  thing,  f  o  the  pressure  of  one  hundred  pounds 
acting  through  that  advance  itself.  The  same  thing  is  true  for  every  other 
minute  motion  of  the  piston,  and,  therefore,  the  whole  amount  of  motion 
communicated  to  the  machine  through  the  crank  is  exactly  equal  to  that 
communicated  to  it  by  means  of  the  double  rack  and  toothed  wheel^or  by 
tneans  of  any  other  contrivance  whatever. 

In  the  two  arrangements,  however,  which  I  have  contrasted,  the  motion 
will  be  divided  among  the  parts  in  very  different  proportions.  The  manner 
of  that  distribution  vitally  affects  the  economy  of  the  machine.  The  entire 
quantity  of  motion  is  not  and  cannot  be  concentrated  in  the  fly-wheel;  the 
piston  and  all  the  other  moving  parts  must  have  their  share  of  it.  In  the 
engine  with  the  double  rack,  the  piston  and  its  appendages  possess,  from 
the  beginning  of  a  balf^troke  until  the  end  of  it,  their  full  velocity.  Dur- 
ing the  half-stroke,  therefore,  none  of  the  force  of  the  steam  is  expended 
JD  generating  the  motion  of  the  piston;  but  just  when  the  piston  has  reach- 
ed its  extreme  position,  its  whole  velocity  must  be  extinguished  and  gener- 
ated in  the  opposite  direction,  and  the  consequence  is,  that  the  extreme 
tooth  of  the  rack  will  receive  a  blow  as  if  from  a  hammer  as  heavy  as  the 
piston  and  all  its  appendages,  and  moving  with  twice  its  velocity;  and  al- 
though no  loss  of  force  would  arise  from  this  action,  its  continued  repetition 
would  tear  the  machine  to  pieces.  In  the  case  of  the  balanced  crank-en - 
gioe,  on  the  other  hand,  during  the  first  part  of  a  half-stroke,  the  velocity 
of  the  piston  and  beam  is  gradually  increasing;  at  the  middle  their  velocity 
is  the  greatest;  and  during  the  latter  part  it  gradually  decreases.  In  the 
first  quarter  revolution  of  the  crank,  the  force  of  the  steam  is  thus  partly 
expended  in  producing  the  motions  of  the  piston,  beam,  and  connecting  rod; 
but  in  the  second  quadrant,  when  these  motions  are  being  retarded,  the  force 
necessary  to  accomplish  this  retardation  communicates  an  equal  accession  of 
motion  to  the  fly-wheel.  Still,  then,  is  the  whole  force  of  the  steam  ex- 
pended in  overcoming  the  friction,  and  in  producing  the  particular  efTect 
which  may  be  wanted;  still  is  there  no  force  lost  on  account  of  the  obliqui* 
ty  of  the  actions, or  of  the  reciprocation  of  the  movements;  and  still  is  tb« 
iliminution  of  the  friction  the  only  source  whence  increased  efiectiyenesa 
can  be  obtained. 

I  do  not  expect  that  what  I  have  just  said  will  be  sufficient  to  eradicate 
misconceptions  so  prolific  of  crude  and  abortive  schemes.  The  failure  it- 
self of  the  contrivance  is  often  inadequate  to  convince  its  inventor  of  the 
fallacy  of  his  ideas.  Fortified  in  his  ignorance  by  the  fancy  that  theory  is  a 
different  thing  from  practice,  there  is  small  chance  of  his  yielding  to  the 
arguments  of  one  whom  he  considers  as  a  pure  theorist.  The  fashion  of 
the  day,  which  puts  difluse  and  indistinct  notions  in  the  place  of  true  learn- 
ing,  which  cries  for  science  leveled  to  the  meanest  capacity,  or  as  I  would 
translate  it,  to  the  most  confirmed  indolence,  fastens  these  prejudices  more 
firmly  on  the  minds  of  the  half  instructed.  Were  the  evils  of  this  fashion 
to  rest  with  those  who  turn  to  philosophy  for  relief  from  the  ennui  of  idle- 
ness, they  might  have  been  passed  over  in  silence;  but  when  they  reach  that 
class  to  whose  usefulness  extensive  information  is  essential,  their  removal 
becomes  an  object  of  the  highest  importance.  It  would  not  be  proper  for 
me,  in  the  present  paper,  to  venture  into  the  depths  of  this  subject;  but  the 
connexion  between  what  is  called  /?o;)t//(ir  science  and  many  of  those  mis- 
lakes  which  are  so  current,ts  too  immediate  to  permit  of  remarking  on  these 
without  casting  a  glance,  at  least,  to  their  fertile  source. 

Were  the  laws  which  regulate  the  phenomtena  of  the  aniverse,  laws  ^ 
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human  invention,  and  did  they  inyolve  contradictions  and  absarditiea,  then, 
indeed,  with  some  propriety  might  the  cry  be  raised,  <*Tbey  are  too  ab- 
struse, they  are  too  difficult;  let  us  have  them  simplified  and  leveled  to  the 
meanest  capacity."  Level  these  laws,  and  they  are  no  longer  the  laws  of 
nature;  the  true  method  of  seizing  them,  is  to  nerve  the  mind  with  higher 
powers;  to  infuse  into  it  an  exalted  ambition,  and  to  come  to  the  attempt  pre- 
pared for  long-continued  and  strenuous  exertion.  'Would  effeminacy  pave 
the  way  to  the  white  summit  of  the  Jungfrau?  or,  had  your  parlour  hearth- 
stones been  brought  from  the  summit  of  Ben-Lomond,  think  you  that  jour 
delighted  eyes  could  thence  have  wandered  over  lakes  and  mountains  f  ^o. 
He  who  would  scan  the  wonders  of  Nature,  who  would  contemplate  the  v^ii- 
dom,  the  beneficence  of  her  works,  and  would  use  his  acquirements  for  the 
advantage  of  his  race,  must  give  himself  enthusiastically  to  the  pursuit,  and 
must  scorn  to  turn  from  the  difficulties  in  his  path.  Perseverance  will  crown 
his  exertions  with  success;  and  the  elevation  of  his  mind,  the  calm  and  in- 
effable  delight  which  accompanies  the  acquisition  of  knowledge,  wLll^a  thou- 
sand times,  repay  all  his  exertions.  From  the  throne  of  science  be  will 
descry  connexions  and  arrangements  and  sympathies  among  the  passing 
eventF,-and  turning,  with  his  colleagues,  to  the  yet  unsealed  heights,  he  will 
emulously  pursue  the  career  of  discovery.  The  present  is  a  spirit-stirring 
time;  on  all  hands  have  discoverers  been  at  work;  from  north  and  south  has 
the  hitherto  unpnssed  barrier  been  assailed,  and  already  have  the  signals  of 
the  workmen  on  either  side  been  descried  by  their  fellow- labourers.  Elat- 
ed by  the  prospect  of  speedy  success,  they  now  redouble  their  exertions, 
and  expect  ere  long  to  reassemble  on  a  higher  platform.  The  science  of 
mechanics  has  long  reared  its  head  proudly  over  its  fellows.  Under  its  ef- 
ficient guidance,  its  indefatigable  votaries  have  estimated  the  weights  and 
motions  of  the  heavenly  bodies,  and  carried  into  the  highest  department  of 
the  science  an  exactness  almost  superhuman.  Now,  however,  the  sciences 
of  chemistry,  galvanism,  and  magnetism,  advance  rapidly  to  take  their  sta- 
tions by  its  side,  and  promise  to  rescue  from  the  charge  of  inconsistency  the 
great  laws  of  mechanics. 

The  precision  which  reason  assigns  to  mechanical  phenomena,  the  precis- 
ion.which  these  phenomena  exhibit  when  the  planets,  launched  in  unfilled 
space,  perform  their  mighty  evolutions,  fails  us,  when  we  lower  our  contem- 
plations to  terrestrial  objects.  Here  the  perfection  of  nature  seems  to  be 
matured,  the  traces  of  absolute  exactitude  to  be  effaced,  as  if  some  evil  ge- 
nius had  thwarted  the  Almighty  in  bis  design,  and  sowed  confusion  where 
order  was  intended.  All  motions  on  the'  surface  of  the  earth  are  soon  ex- 
tinguished, and  there  was  no  wonder  that  men,  in  the  infancy  of  science, 
drew  the  conclusion  that  matter  possessed  a  reluctancy  to  move.  It  requir- 
ed a  mind  of  no  common  energy  to  burst  the  shackles  which  education  and 
enrly  experience  had  combined  to  rivet,  and  to  oppose  its  solitary  strength 
to  the  bigotry  of  false  religion  and  false  philosophy.  Unaided,  Galileo  long 
maintained  the  contest,  and  although  at  last  the  man  fell,  his  doctrine  was 
victorious.  Since  that  time  friction  has  been  recognised  as  the  antagonist 
principle,  which  opposes,  and  invariably  succeeds  in  extinguishing,  motion^ 
which  creates  errors  in  the  results,  and  uncertainty  in  the  practice  of  me- 
chanical operations.  Far,  however,  from  being  the  cause  of  the  imperfec- 
tion of  machines,  friction  is  essential  to  their  very  existence.  Not  a  (aslen- 
iog  would  be  secure,  not  a  screw  would  hold  were  it  not  for  its  pervading 
agencv.  Without  friction  thi&  world  would  have  exhibited  a  scene  of  inde- 
scribable confusion.    Conceive  for  a  moment,  its  inAueoce  sospesded,  and 
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^here  would  be  progressive  motion  ?  how  would  we  dimb  the  steep«  how, 
eveo, would  we  walk  along  the  plain?  The  mountain  masses*  rushing  to 
the  plains,  and  not  arrested  even  there,  as  now,  bat  hastening  along  with 
undiminished  speed,  would  leave  no  spot  for  vegetable,  no  safety  for  animal 
life  :  though  dashed  to  powder  by  repeated  blows,  each  particle  would  yet 
move  onward,  and  chaos  would  be  realized.  Far,  then,  from  friction  mar* 
ring  the  general  design,  it,  itself,  is  one  of  the  most  admirable  and  most  ben- 
eficent provisions  which  nature's  God  has  made  for  the  felicity  of  his  crea- 
tures* 

When  we  glance  over  the  vast  fields  of  modern  science,  and  contemplate 
the  harmony  that  reigns  among  the  known  laws,  when  we  consider  the  ease 
with  which  geometry  is  engrafted  on  arithmetic,  the  perfect  acquaintance 
with  geometric  laws  which  is  exhibited  in  the  contrivance  of  the  mechani- 
cal ones,  we  cannot  imagine  that  the  law  of  friction  militates  against  or  an* 
nuls  one  really  existing  law  of  nature.  Chemistry  has  acquainted  us  with 
the  permanency  and  indestrudibility  of  matter;  mechanics  has  taught  us  that 
the  entire  amount  of  momentum  estimated  in  any  given  direction,  is  abso- 
lutely fixed,  and  has  indicated  that,  except  where  friction  and  chemical  chan- 
ges interfere,  the  total  amount  of  motion  in  the  universe  is  unchangeable. 
The  recent  discoveries  in  galvanism  and  electricity  shed  a  new  light  upon 
the  subject.  ^ 

The  combustion  of  the  coals,  the  chemical  union  of  the  carbon  with  the 
oxygen  in  the  furnace  of  the  steam-engine  generates  motion;  that  motion  is 
extinguished  partly  by  friction,  and  partly  in  effecting  the  disintegration  of 
bodies;  and  it  now  seems  more  than  probable  that  this  rubbing  and  this  sub- 
division of  matter  induces  a  state,  and  communicates  that  state  to  surround- 
ing objects,  which  afterwards  goes,  in  some  distant  quarter  perhaps,  to  re- 
produce chemical  changes  preparatory  to  a  new  evolution  of  the  like  forces. 
Small,  indeed,  as  that  change  must  be  when  absorbed  in  the  general  mass,  it 
is  not  on  that  account,  the  less  real.  The  mass  of  stone  that  has  been  torn 
from  the  quarry,  and  fashioned  into  this  splendid  town,  is  minute  indeed,yet^ 
undoubtedly,  that  transference  has  retarded  the  rotation  of  the  earth,  al- 
though our  sense?,  aided  by  every  contrivance  of  science  and  art,  be  utterly 
unable  to  discern  a  trace  of  the  change. 

While,  then,  we  zealously  strive  to  improve  our  machines,  and  to  remove 
the  friction  from  the  Inefficient  to  be  concentrated  on  the  working  parts,  let 
us  not  repine  that,  after  all  our  exertions,  we  are  still  compelled  to  resign  a 
tithe  of  our  labour  to  that  influence  under  which  alone  it  is  possible  for  us 
or  our  machines  to  exist,  and  let  us  console  ourselves  with  the  thought,  that,, 
though  our  exertions  be  lost  to  us,  nature  has  taken  care  that  they  conduce 
to  the  maintenance  and  well-being  of  the  general  system. 

Edin.  N.  PhUos.  Jonrn. 


Improvements  in  Steam  Boiiers  and  Saving  of  Fuel  in  Manvfacturea. 

Accounts  having  appeared  in  the  Scotsman  and  various  other  respectable 
journals,  on  the  authority  of  a  scientific  gentleman  of  great  eminence,  of  a 
discovery  in  heating  and  evaporating  fluids,  wbich^as  it  promises  to  lead  to 
important  results,  we  hasten  to  lay  before  our  readers,  referring  them  at 
the  same  time  to  the  advertisement  in  another  column.  They  are  In  Bu\h- 
stance  as  follows ;. 

The  discovery  consists  in  the  employment  of  air  highly  heated^  to  assist 
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in  generating  steam  in  boilers,  and  in  the  process  of  eyaporation  in  generaf 
in  manuractares.  The  air  is  heated  by  being  carried  throngh  iron  boxes,  or 
tronghs  placed  in  the  current  of  the  flame,  behind  the  bridge  of  the  lor- 
Dace.  The  current  of  the  air  through  the  trough  efiPectnally  protects  the 
metal  from  being  injured,  even  in  fires  so  fierce  as  to  yitrffy  brick  anrtspee- 
tlily  to  melt  cast-iron  in  jaxta-position  with  the  trough.  When  thus  heated, 
the  air  is  carried  in  straight  tubes  through  the  water  in  the  boiler,  entering 
at  the  back,  and  passing  o^  at  the  front.  Being  unmixed  with  the  smoke,  it 
does  not  soil  the  tubes,  which,  therefore,  rapidly  transmit  the  heat;  and  the 
air  in  its  passage  ia  effectually  cooled  down  to  the  heat  of  the  water.  In 
this  state  it  is  conducted  under  the  ashpit,  thus  feeding  the  fire  with  air  at 
the  heat  of  ?12  degrees,  from  which,  as  repeated  analyses  have  shown,  that 
it  has  parted  with  little  or  none  of  its  oxygen,  important  benefits  arise;  the 
fire  is  saved  the  necessity  of  heating  up  to  that  degree  the  whole  air  which 
passes  through  it;  and  the  procea«>  of  combustion  is  otherwise  beneficially 
promoted.  The  ashpit  is  closed  with  doors,  and  the  draught  of  the  chim- 
ney establishes  and  keeps  up  the  requisite  current  of  air  for  the  purposes  of 
combustion,  through  the  heating  trough,  the  cooling  tubes,  the  fire,  and  the 
flues.  The  additional  heating  surface  thus  gained  by  the  tubes  in  the  boil- 
er, exceeds  the  fire  surface,  or  bottom  of  the  boiler,  by  fully  one-half. 

This  process,  which  is  sufficiently  simple,  and  the  efficacy  of  which  is 
vouched  for  by  the  gentlemen  referred  to,  whose  Ihiowledge,  experience, 
and  skill,  are  of  the  highest  rank,  promises  to  be  productive  of  very  impor- 
tant results,  both  as  regards  steam-boilers,  and  manufactures  where  heating 
and  evaporating  fluids  is  required,  such  as  distilling,  brewing,  dying,  the  muk- 
ing  of  paper,  salt,  sugar,  and  many  others,  especially  in  those  in  which  the 
vessels  containing  the  fluids  are  not  placed  on  the  fire,  or  where  steam  is  now 
used  for  that  purpose. 

The  saving  of  fuel  was  upwards  of  33  per  cent,  in  steam  boilers,  whose 
ordinary  average  performance  is  about  6.22  pounds  of  water  to  the  pound 
of  Newcastle  coal,  not  deducting  the  ashes.  In  the  other  processes  it  must 
be  commensurate  with  the  quantity  of  the  steam  that  escapes  nncondensed; 
thus  dissipating  in  the  atmosphere  a  vast  amount  of  heat  derived  from  the 
fire,  because,  where  air  is  used,  no  part  wh»tever  of  its  beat  is  lost,  where- 
as, when  any  of  the  steam  escapes  nncondensed,  all  its  latent  heat  is  lost. 
Thus,  250  cubic  feet  of  low-pressure  steam  per  minute,  of  about  1200  de- 
grees (temperature  and  heal),  directed  through  tubes  in  seventeen  cubic 
feet  of  water  contained  in  a  wooden  trough  placed  on  the  ground,  scarcely 
raised  the  water  to  212  degrees,  and  could  not  make  it  boil,  nearly  the  tvhole 
steam  passing  ofl  in  vapour  when  the  water  attained  that  heat.  But  100 
feet  of  air  per  minute^  at  about  600  degrees,  caused  the  water  to  boil  vio- 
lently, and  the  same  was  the  result  when  the  quantity  of  air  was  successively 
reduced  to  one-half,  and  even  much  less. 

The  least  consideration  of  the  very  many  millions  of  tons  of  coal  consum- 
ed in  these  processes,  wilt  show  the  Importance  of  the  discovery  in  this 
point  of  view.  There  are  others,  especially  as  connected  with  steam  navi- 
gation, which,  in  other  lights,  are  equally  important.  The  free  tonnage  for 
goods  or  passengers  will  be  enlarged,  or  the  length  of  the  voyage  increas- 
ed, in  proportion  to  the  diminished  stowage  and  weight  of  coals  and  water 
in  the  boiler;  for  the  boiler,  as  well  as  the  fuel,  and  also  the  funnel,  may 
be  lessened  one-third.  The  diminution  of  the  boiler  also  tends  to  add  to 
its  strength;  and  the  increased  facility  in  transmitting  to  the  water,  the  heat 
derived  from  the  fire^ arising  from  the  greater  beating  surface  afforded  by 
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the  tabes,  most  still  farther  operate  to  prevent  the  imminent  hazard  arising 
in  marine  boilers,  from  the  exertions  of  the  engineman  to  generate  steam 
more  rapidly.  The  only  way  in  which  this  can  be  accomplished  at  present, 
is  by  forcing  the  fire  of  the  furnace.  By  the  intensity  of  the  heat  thus  pro- 
duced, many  parts  of  the  boiler  and  floes,  especially  those  where  incrusta- 
tions have  been  formed  on  the  bottom,  or  where  the  water  spaces  have  been 
too  much  contracted,  become  overheated  and  consequently  weakened,  and 
ultimately  destroyed.  Whatever  tends  safely  to  accelerate  and  facilitate 
the  transmission  of  the  heat  to  the  water,  obviously  diminishes  the  necessity 
to  contract  the  water  spaces,  and  the  temptation  to  force  the  fire,  ft  is  also 
important  that  the  heat  which  is  absorbed  by  the  air,  is  withdrawn  from  the 
fire  at  the  point  at  which  it  is  fiercest,  and  is,  by  a  proper  distribution  of  the 
tubes,  applied  to  the  portions  of  the  water  farthest  removed  from  the  direct 
influence  of  the  fire. 

If  it  shall  be  found,  as  we  have  reason  to  expect,  that  hot-air  nsed  in  the 
furnace  will  enable  anthracite  coal  to  be  burned,  it  is  not  easy  to  see  to  what 
extent  of  saving  this  discovery  may  lead  in  steam  navigation;  this  coal  being 
vastly  more  powerful  than  any  other. 

It  is  no  small  advantage  to  the  public,  and  no  slight  recommendation  of 
this  plan,  that  not  only  does  it  not  interfere  with  any  other  improvements 
for  economy  of  fuel  now  in  use,  but  it  is  rather  an  addition  to,  and  may  be 
used  in  conjunction  with  them,  but  also  that  it  may  be  easily  adapted  to  al- 
most any  existing  furnaces,  boilers,  and  processes  of  manufacture,  at  an  ex- 
pense  altogether  trifling,  contrasted  with  the  benefit  resulting  from  its  use. 

'With  regard  to  the  license  for  its  use,  the  patentee  has  wisely  adopted  the 
plan  so  successfully  followed  by  the  late  Mr.  Watt,  in  making  the  charge 
proportionate  to  the  saving  of  fuel.  We  observe  that  he  proposes  to  charge 
only  one-third  the  value  of  the  fuel  saved  in  all  cases. 

We  understand  that  a  company  is  about  to  be  formed,  by  which  the  bene- 
fits of  this  discovery  will  be  immediately  communicated  to  the  eastern  part 
of  Scotland,  by  the  sale  of  a  portion  of  the  income  of  the  patent,  and  de- 
volving on  the  company  the  management  and  control  of  the  patent;  and 
that  the  patentee  is  ready  to  treat  for  a  similar  arrangement  for  other  dis- 
tricts, on  terms  highly  advantageous  to  the  company.  It  were  well  that 
after  due  inquiry,  means  should  be  speedily  resorted  to  for  securing  the  ben- 
efit of  the  improvements  on  this  plan,  for  this  great  capital,  and  other  dis- 
tricts of  England.  Bfinlo^  Jour. 

This  application  of  hot  air  to  the  furnaces  of  steam  boilers  is  ascribed  by 
the  Editor  of  the  Mining  Journal  in  another  part  of  his  paper,  to  Mr.  Wil- 
liam Bell,  of  Edinburgh,  and  its  value  is  said  to  be  confirmed  on  the  author- 
ity of  experiments  by  Dr.  Fyfe.  G. 


Bell's  Improvemenls  in  heating  and  evaporating  Fluids, 

With  the  view  of  putting  the  principle  of  his  invention  to  the  test,  Mr. 
Bell  made  numerous  experiments  on  a  small  scale,  in  which  it  was  invaria- 
bly found  that  there  was  an  increase  of  evaporation  when  the  hot  air  was 
usedl  In  experiments  afterwards  conducted  byDr.  Fyfe,  at  the  request  of 
the  patentee,  on  a  larger  scale,  and  with  an  apparatus  of  a  tota1l3r  different 
construction,  viz.  a  small  wagon  boiler,  with  flues  through  the  centre — sim^i^ 
liar  results  were  obtained.    Many  long  trials  were  lately  conducted  under 
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the  superiotendaDce  of  the  same  chemist,  at  the  maaufactory  of  Mr.  Mor- 
ton, engineer,  Leith  Walk,  who  also  superintended,  on  an  eight  horse  eoinoe 
boiler,  with  a  fine  through  the  centre,  and  surrounded  also  by  flaes.  The 
ordinary  average  performance  of  this  boiler,  without  the  use  of  hot  air,  was 
6.22  pound  of  water  steamed  off,  to  each  pound  of  Newcastle  coal.  The^e. 
therefore,  may  be  considered  as  trials  applicable  in  practice,  and  in  them  the 
results  were  equally  satisfactory.  Of  coarse,  the^e  results  varied  according 
to  circumstances.  In  the  most  unfavorable,  there  was,  when  the  hot  air  was 
propelled  through  the  boiler,  a  saving  of  fuel  to  the  extent  of  17  per  cent; 
but  the  general  result  amounted  to  from  20  to  SO  per  cent.  Taking  the 
average  of  all  the  experiments,  the  saving  was  23  percent.  In  the  appar- 
atus last  used,  by  which  the  above  results  were  obtained,  there  is  an  iron 
box,  situated  immediately  behind  the  fire,  connected  in  front  with  a  circular 
blower,  by  which  air  is  propelled  into  the  box,  and  from  which  it  is  coovey- 
ed  by  tubes  through  the  boiler,  where  it  gives  off  its  heat  to  the  water,  fiy 
this  means  the  air  has  been  heated  to  600  and  upward<>,in  which  state  it  en- 
ters the  water,  and,  traversing  it,  comes  off  at  212,  or  thereabouts,  having 
communicated  the  heat,  necessary  for  raising  it  from  212  to  600  or  700,  to 
the  water, and  by  which  the  evaporation. was  increased. 

It  most,  however,  be  evident  that,  by  the  transmission  of  air  in  this  way, 
part  of  the  heat  must  be  lost;  because  it  is  given  off  from  the  boiler  at  the 
temperature  of  the  boiling  water.  With  the  view  of  saving  this,  the  paten- 
tee has  adopted  means  by  which  the  hot  air,  after  having  done  its  duty  in 
the  boiler,  may  be  returned  under  the  ash  pit,  so  as  to  serve  for  comhastioo; 
thus,  along  with  his  own  method,  also  applying  a  well-known  principle,  of 
aiding  combustion  by  a  hot-blast,  and  by  which  it  is  well  known,  there  is  a 
manifest  advantage.  When  the  hot  air  was  thus  returned  into  the  ash-pit^  it 
was  tbund  that  the  saving  of  fuel  was  greater  than  has  been  already  stated; 
on  an  average,  it  amounted  to  upwards  of  33  per  cent. 

In  trials  which  have  been  made,  also  under  the  superintendance  of  Dr. 
Fyfe  and  Mr.  Morton,  by  passing  the  hot  air  in  tubes  through  water,  but  with- 
out mixing  with  it,  and  under  which  there  was  no  fire,  it  was  found  that  the 
water  was  made  to  boil,  and  was  kept  boiling.  On  one  occasion,  the  eteam 
fro)n  a  low-pressure  engine  boiler,  passed  in  pipes  through  a  large  trough 
with  water,  did  not  act  so  powerfully  as  100  feet  of  air,  at  about  600  degrees 
of  heat,  propelled  through  the  fluid  per  minute.  Now,  from  this  boiler 
there  must  have  passed  about  250  feet  of  steam  in  the  same  time. 

We  are  aware  that  objections  may  be«  and  indeed  have  been,  urged  ag^ai&st 
this  plan.  It  is  supposed  that  the  box  in  which  the  air  is  heated  will  soon 
be  destroyed,  by  the  great  heat  to  which  it  is  exposed;  but  that  is  not  the 
case.  It  seems  to  be  protected  from  injury  by  the  constant  current  of  cold 
air  introduced  into  it;  (he  box  employed  in  the  trials  at  Mr.  Morton's,  though 
it  has  been  long  in  use,  is  not  in  the  least  injured.  Another  objection  brought 
against  the  plan  is,  the  power  required  for  propelling  the  hot  air  through 
the  system  of  tubes,  and  by  which  it  is  of  course  supposed  (hat  a  part,  or 
even  the  whole  of  the  saving  effected,  must  be  consumed,  and  consequeoUy 
that  there  can  ultimately  be  no  saving.  But  this  objection,  though  plausi- 
ble, does  not  hold  true.  Those  who  have  advanced  it  seem  to  have  had  ia 
their  minds,  at  the  time,  the  propulsion  of  the  hot  blast  in  furnaces  for  smelting 
iron;  but  the  cases  are  very  different  from  each  other.  In  the  latter,  the 
air  has  to  pass  through  a  mass  of  semi-fused  materials  in  the  furnace,  and 
consequently  requires  a  considerable  power  to  do  it;  but  in  the  latter  the  air 
has  merely  to  travel  through  tubes,  in  which  it  meets  little  or  no  resistance. 
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so  that  the  power  required  is  trifliog.  Bat  eveti  this  is  not  necessary ;  for^ 
in  those  cases  where  the  hot»air  is  to  be  returned  into  the  ash-pit  for  com- 
bu8tion»  the  ash-pit  is  closely  shut,  and  it  has  been  proved  that  the  draft  up 
the  chinoney  is  all  that  is  required  to  maintain  a  constant  and  adequate  cur- 
rent of  air  through  the  heating  box;  so  that,  by  this  mode  of  using  it,  no 
additional  power  whatever  is  required. 

It  may  also  perhaps  be  urged,  that,  as  the  air  has  to  pass  over  hot  iron, 
its  oxygen  may  be  abstracted,  and  that  thus  Its  utility  for  the  purposes  of 
combustion  may  be  expended  or  destroyed*  In  all  trials,  however,  that 
have  been  made,  it  was  found  that  this  was  not  the  case.  The  air  has  been 
analyzed  by  Dr.  Fyfe,  and  never  found  to  have  lost  more  than  three  or  four 
per  cent,  of  its  oxygen,  while  in  other  trials,  there  was  little  or  no  change 

in  its  composition.  Lond.  Mec  Mag . 


Chinese  mode  of  Pfinting. 

*'The  mode  of  printing  adopted  by  the  Chinese  is  of  the  simplest  charaC-* 
fer.  Without  expensive  machinery,  or  a  complicated  process,  they  manage 
to  throw  off  clear  impressions  of  their  books,  in  an  expeditious  manner. 
Stereotype,  or  block  printing*  seems  to  have  taken  the  precedence  of  move^ 
able  types  in  all  countries,  and  in  China  they  have  scarcely  yet  got  beyond 
the  original  method. 

^<The  use  of  wooden  blocks  has  not  been  without  its  advantages;  among 
which  we  may  enumerate  speed  and  cheapness.  The  first  part  of  the  pro- 
cess is^  to  get  the  page  written  out  in  the  square  or  printed  form  of  the 
character.  This  having  been  examined  and  corrected,  is  transferred  to  the 
wood  in  the  following  manner  2— 'The  block,  after  having  been  smoothly 
planed,  is  spread  over  with  a  glutinous  paste;  when  the  paper  is  applied  and 
frequently  rubbed,  till  it  becomes  dry.  The  paper  is  then  remo? ed,  (as 
much  of  it  as  can  be  got  away,)  and  the  writing  is  found  adhering  to  the 
board,  in  an  inverted  form.  The  whole  is  now  covered  with  oil,  to  make 
the  letters  appear  more  vivid  and  striking,  and  the  engraver  proceeds  to  his 
business.  The  first  operation  is,  to  cut  straight  down  by  the  sides  of  the 
letters,  from  top  to  bottom^  removing  the  vacant  spaces  between  the  lines- 
with  the  exception  of  the  stops.  The  workman  then  engraves  all  the  line, 
which  run  horizontally;  then^the  oblique;  and,  afterwards,  the  perpendic^ 
lar  ones,  throughout  the  whole  page  which  saves  the  trouble  of  turning  the 
block  round  for  every  letter.  Having  cut  round  the  letters,  he  proceeds  to 
the  central  parts;  and,  after  a  while,  the  page  is  completed.  A  workman 
generally  gets  through  one  hundred  characters  a  day,  for  which  he  will  get 
sixpence.  A  page  generally  contains  five  hundred  characters.  When  the 
engraver  has  completed  his  work,  it  is  passed  into  the  hands  of  the  printer, 
who  places  it  in  the  middle  of  a  table;  on  one  side  is  a  pot  of  liquid  ink, 
with  a  brush;  and  on  the  other  a  pile  of  paper;  while,  in  front,  there  is  a 
piece  of  wood,  bound  round  with  the  fibrous  parts  of  a  species  of  palm,  which 
is  to  serve  for  a  rubber.  The  workman  then  inks  his  block  with  the  brush: 
and  taking  a  sheet  of  dry  paper,  with  his  left  hand,  he  places  it  neatly  on 
the  block;  and  seizing  the  rubber  with  his  right  hand,  he  passes  it  once  01^ 
twice  quickly  over  the  back  of  the  paper,  when  the  impression  is  produced, 
the  printed  sheet  hastily  removed,  and  the  workman  proceeds  with  the  next 
impression^  till  the  whole  number  is  worked  off;  and  thus,  without  screw^ 
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lever,  wheel,  or  wedg^e,  a  ChiDese  pridter  tvill  manage  to  throwr  off  3000 
impressions  in  a  day.  Af^er  the  copies  are  struck  off,  the  next  bosiDesBt? 
to  fold  the  pages  exactly  in  the  middle;  to  collate,  adjust,  stitch*  cut  and  sew 
them;  for  all  of  which  work.  Including  the  printing,  the  labourer  does  not 
receive  more  than  ninepence  a  thousand.  The  whole  apparatos  of  a  prin- 
ter, in  that  country,  consists  of  his  graves,  blocks,  and  brushes;  these  he  may 
shoulder  and  travel  with,  from  place  to  place,  purchasing  paper  and  lamp- 
black as  he  needs  them;  and,  borrowing  a  table  anywhere,  he  may  throw 
off  his  editions  by  the  hundred  or  the  score,  as  he  Is  able  to  disposie  of  then. 
The  paper  is  thin,  but  cheap;  ten  sheets  of  demy  size,  costing  only  one  bait- 
penny.  This,  connected  with  the  low  price  of  labour,  enables  the  Chinese 
to  furnish  books  to  each  other  for  next  to  nothing.  The  works  of  Coofti- 
clus,  with  the  commentary  of  Choo-footsze,  comprising  six  volumes,  aod 
amounting  to  four  hundred  leaves,  octa?o,  can  be  purchased  for  nine-peace: 
and  the  historical  novel  of  the  three  kingdoms^  amounting  to  1500  leayei, 
in  twenty  volumes,  can  be  had  for  a  half-a-crown.  Of  course,  all  these 
prices  are  what  the  nalives  charge  to  each  other;  for  all  which  Europeaos 
must  expect  to  pay  double. 

<*Thus  books  are  multiplied,  at  a  cheap  rate,  to  an  almost  fadefiaite  ex- 
tent: and  every  peasant  and  pedlar  has  the  common  depositories  of  kooir)- 
edge  within  his  reach.  It  would  not  be  hazarding  too  much  to  say,  that  ia 
China  there  are  more  books,  and  more  people  to  read  them,  than  in  anj 
other  country  in  the  world." — p.  103. 

Many  of  the  praises  here  bestowed  by  Mr.  Medhurst  on  the  Chinese  prac- 
tice, most  be  taken  with  very  considerable  allowance.     We  cannot  very  irell 
see  why  the  attribute  of  **speed^'  as  well  as  ^^cheapness^'  is  to  be  ascribed  to 
ft.     From  his  statement  it  would  appear  that  a  workman  Is  occupied  fire 
days  in  producing  a  block  for  a  single  page  of  a  common  size.     What  fort 
of  **speed*'  is   this  compared  to  that  attained  by  the  use  of  single  types? 
And  by  what  miracle  could  the  Chinese,  with  their  *<speedy"  method,  maD- 
age  to  get  out  such  a  sheet  as  the  double  Timas^  in  the  course  of  a  few 
hours  ?    The  thing  is  clearly  impossible;  and  Mr.  Medhurst  would  therefore 
have  done  better  not  to  adduce  rapidity  as  one  recommendation  of  a  process, 
which,  in  itp  very  nature,  must  be  slow.     The  ^^cheapoess'^  is  also  rather 
problematical.     True,  the  expense  of  engraving  a  page  does  not  strike  the 
English  reader  as  any  way  alarming;  but  engravers  are  not  to  be  had  everj 
where  for  sixpence  a  day.     The  process  is  only  comparatively,  not  poBilire* 
]y,  cheap,— cheap,  not  from  its  inherent  simplicity,  but  merely  on  account  of 
the  cheapness  of  labour  in  China,  from  the  overstocked  state  of  the  iaboar 
market.     Did  the  Chinese  language  admit  of  the  introduction  of  moyM 
types,  (which  a  former  Emperor  once  attempted,)  and  were  the  Chioese 
acquainted  with  the  art  of  type-fonoding,  our  system  would  be  far  cheaper 
than  their  own,  it  being  recollected  that  where  wood  engravers  are  to  be 
had  for  a  sixpence  a  day,  type-founders  most  be  procurable  at  a  proportion- 
ate sum.     To  make  the  matter  clear,  let  us  only  imagine  the  reverse  to  (aU 
place, — the  introduction  of  the  Chinese  method  into  England.     Supposing 
our  artist  be  as  expert  as  his  Eastern  prototype,  and  to  be  satisfied  with  sii 
shillings  a  day,  (no  very  extravagant  wages  it  will  be  owned,)  here  are  at  ooce 
thirty  shillings  for  the  labour  alone  of  ^'setting  up"  a  single  page-^aod  that, 
too,  a  page  only  of  the  extent  ot  one  of  our  columns^  reckoning  everr 
^•character"  to  represent  a  word.    This,  indeed,  is  allowing  nothing  tor  (he 
casting  of  the  types,  but  this  may  be  set  against  the  value  of  the  Chinamao's 
block,  which|  it  should  be  borne  In  mind,  will  serve  for  only  one  page,iThi!e 
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the  more  expensve  type  may  be  dtstribated  and  §et  ap  again  tid  infi' 
niium, 

Ihe  mode  of  obtaining  Um  ianpregaion  ia-  »  different  aMiter  altogether; 
in  this  case  sometbing  is  likely  to  be  gained  from  an  observaiion  of  the  Chi- 
nese fashion.  Oor  ideas  are  so  bound  up  with  *^the  press/'  that  it  appears 
to  us  an  essential  o#  *Hbe  glorious  art;^'  and  we  are  so  of\en  in  the  habit  of 
toasting  **the  Liberty  of  the  Press, *^  that  it  seems  almost  sacrilegious  to 
compass  and  ima^iie  the  prmting.of  a  book  frl4lkettt  i|§  aid.  Yet  the  Chi- 
nese have  printed  for  ages  witbout  hftirjng  heard  ol' ^4he  Press'' at  all! 
The  great  simplidty  of  their  process  iaa  most  striking  feature*  while  even 
the  limited  experiBBce  H^bieli  Im»  been  bad  of  it  in  Eogland,  (wbere  a  simi- 
lar method  is  adopted  f^r  taking,  engravers'  proofs,  kc)  is  sufficient  to  de- 
monstrate  tbat  it  is  comrirtHjte  witii  the  highest  degree  of  typographical 
excellence.  WouM  it  not  be  worth  tfa^  while  of  some  of  our  ingenious 
mechanics  to  turo  their  thoiighu  io  this  direction  ?  Ingenuity  has  been 
lavishly  bestowed  on  the  improvement  of  the  printing  press,  unlit  the  max- 
imum of  power  in  that  engine  AMiy  be  presumed  to  be  attained.  Why  not 
try  invention  on  aiMlhec  tack,  and  apply  English  skill  in  machinery  to  the 
perfecting  of  a  mode  of  printing  on  the  Chinese  plan,  where  the  impression 
is  obtained  by  a  gentle  friction,  instead  of  a  tremendous  direct  impression? 
Could  this  be  achieved,  it  would  probably  be  one  of  its  not  least  important 
results,  that  type  might  be  made  of  a  much  less  valuable  material  than  at 
present,  and  by  a  much  less  expensive  and  elaborate  method.  At  any  rate 
the  attempt  is  worth  making,— -though  it  would  probably  be  necessary  to 
commence  by  introducing  a  much  softer  texture  of  paper  than  that  noi? 
used,  and,  perhaps,  to  print,  like  the  Chinese,  on  one  side  only. 

Mr.  Medhurst  is  again,  towards  the  conclusion  of  our  extract,  rather  too 
solicitous  to  exalt  the  cheapness  of  Chinese  literature.  The  number  of  vo- 
lumes to  be  had  for  a  few  pence  may  seem  rather  startling,  but  then  he 
should  have  stated,  that  the  volumes  of  Chinese  books  are  by  no  means  of 
such  substantial  dimensions  as  our  own.  For  instance,  the  six  volumes  of 
Confucius,  it  appears,  contained  altogether  only  four  hundred  leaves,  (that 
is,  four  hundred  pagea^  being  printed  oo  one  side  only,)  containing  only  about 
half  as  much  as  a  common  English  volume  of  the  octavo  size.  Nine-pence 
certainly  seems  low  enough  for  this  quantity  of  matter,  but  then  this  sum  of 
nine-pence  in  China,  be  it  remembered,  forms  the  whole  earnings  of  an  ar- 
tist for  a  day  and  a  half;  so  that,  all  things  considered,  it  is  evident  that  oar 
own  standard  works  are  sold  at  a  much  lower  rate  than  this  much-vaunted 
and  inconceivably  cheap  edition  of  the  great  Chinese  classic.  If  books, 
therefore,  are  sold  in  China  for  ^^next  to  nothing,"  what  are  we  to  think  of 
the  price  of  such  commodities  at  home  ?  It  would  be  as  well  for  Mr.  Med- 
hurst to  avoid  such  mystification  for  the  future.  ibid. 


Notice  of  an  improvement  of  a  common  Fireplace;  by  M.  Saul. 

I  herewith  send  you  a  plan  of  a  common  fire-place,  which  is  found  to 
have  several  great  advantages  over  the  old  plan*  From  an  inspection  ot 
the  drawing,  1  presume  it  will  be  understood  that  on  the  grate  is  fixed  a 
cast-iron  plate  with  a  circular  aperture  in  the  centre  at  a.  It  is  8^  In.  in 
diameter,  which  just  takes  a  common  tea-kettle,  and  answers  well  for  other 
sized  pans,  as  1  find  it  is- of  no  moment,  the  pan  being  larger  than  the  aper- 
ture.    By  this  plan  the  heat  is  confined  in  the  grates  and  by  several  exper- 
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iments,  I  bare  proved  that  aDytbing  will  macb  sooner  boH  in  this  closed 
grate  than  in  an  open  one;  and  it  also  throws  out  a  greater  beat  in  tbe 


room,  and  prevents  smoke;  and,  when  tbe  fire  is  not  wanted  for  cookiogf 
there  is  a  plate  to  cover  tbe  aperture.  It  also  consumes  less  fuel,  and  is  a 
sure  remedy  for  a  smoky  cbimoey.  When  an  oven  is  also  made  in  the  same 
fireplace,  as  seen  at  6,  the  whole  heat  is  made  to  pass  upon  the  oven  by 
turning  the  damper  in  the  fiue,  c,  which  is  behind  the  iron  plate,  when  the 
smoke  is  carried  up  the  oven  fiue  (d).  When  the  oven  is  not  wanted,  tbe 
due  </,  is  closed  with  the  damper,  and  then  the  smoke  rises  through  the  floe, 
c.  'A  small  aperture  is  made  on  the  top  of  the  iron  plate  ate,  to  admit  aoy 
smoke  that  may  arise  when  putting  on  the  fuel,  or  changing  the  kettles  or 
pans. 

This  plan  may  be  adapted  to  aoy  grate  now  in  use.  It  is  only  necessary 
to  get  a  cast-iron  plate  the  size  of  the  grate.  It  is  to  rest  on  the  top  bar 
of  the  grate,  and  on  the  brickwork  on  the  back;  and  a  small  aperture  is  to 
be  made  for  the  smoke  to  escape,  and  an  iron  plate  fixed  in  front,  to  prevent 
the  smoke  from  entering  tbe  room.  Atcb.  Mag. 


Action  of  Sulphate  oj  Ammonia  upon  Glass;  by  R.  F.  Manhand. 

A  mixture  of  muriate  and  nitrate  of  ammonia  strongly  corrodes  glass, 
particularly  glass  containing  lead.  Sulphate  of  ammonia  has  precisely  a 
similar  action.  As  this  salt  upon  being  heated  parts  with  a  portion  of  its 
base,  it  may  be  considered  as  a  salt  with  excess  of  acid.  When  heated  ia  a 
{tUss  vessel  to  the  temperature  of  316^  Fahrenheit,  it  begins  to  melt:  up  to 
600°  Fahrenheit,  it  does  not  suffer  any  further  changes;  at  this  temperature 
ammonia  is  driven  off,  sulphate  and  sulphite  of  aromoQia  sublime  and  the 
glass  vessel  is  much  corroded.  The  whole  inner  surface  of  the  glass  be* 
comes  dim,  while  the  sulphuric  acid  combines  with  the  potash,  and  probably 
the  ammonia  as  it  is  driven  off  combines  with  the  silicic  acid.  The  glass  gen- 
erally flies  to  pieces  and  in  tbe  centre  is  much  acted  upon;  the  fragments 
are  fused  with  difficulty,  and  are  recognised  by  the  blowpipe  as  sulphate  of 
potash. 

I  have  often  further  remarked  that  the  watch  glasses  (contaroioglead)  which 
I  am  in  the  habit  of  using,  to  dry  substances  in  vacuo  over  sulphuric  acid,  , 
after  from  two  to  four  weeks  become  covered  with  numerous  flaws,  and  small 
i^plinters  may  be  easily  separated  from  them.     I  have  not  been  able  to  de- 
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tectaoy  loss  of  weighty  therefore  the  appearance  cannot  be  doe  to  the  ab- 
straction of  any  air  contaioed  in  the  glass,  as  Bischof,  who  observed  something 
similar,  surmises.  I  ha?e  never  observed  the  same  action  to  take  place  upon 
the  glass  of  the  air-pump,  or  upon  other  glass.— -Poggendor^«  Annakn^ 

1837,   No.  12.  Lond.  and  Bdln.Philoa.  Mag. 

On  a  fossil  stem  of  a  Tree  recently  discovered  near  Bolton-le-Moor^  by  Dr. 

Black,  F.  G.  S. 
Commanicated  to  the  Geological  Society,  May  9,  1838. 
The  rock  in  which  this  fossil  was  found,  occurs  in  the  middle  of  the  coal- 
measures,  about  50  yards  beneath  a  six-feet  bed  of  coal,  and  it  rests  upon 
another  bed  four  feet  thick.  It  consists  of  three  strata  of  argillaceous  sand- 
stone dipping  from  15^  to  18^  to  the  south-west,  and  amounting  in  all  to 
about  40  feet  in  thickness.  The  upper  portion  of  the  fossil  stem  was  dis- 
covered about  thirty  feet  beneath  the  surface  of  the  rock,  and  the  lower  end 
extended  to  within  5  or  10  feet  of  the  adjacent  bed  of  coal.  It  was  inclin- 
ed 18°  to  north-east,  or  in  an  opposite  direction  to  the  sandstone  strata; 
and,  when  first  laid  open,  it  appears  to  have  been  about  30  feet  in  length, 
but  at  the  time  it  was  examined  by  Dr.  Black  only  \2  feet  remained  in  situ. 
The  upper  end  of  this  portion  was  15  inches  in  diameter,  and  the  lower  9 
inches.  The  whole  of  the  exterior  of  the  stem  was  singularly  striated,  and 
irregularly  furrowed,  as  if  by  compression;  and  it  was  coated  with  a  layer 
of  coal,  which  evidently  occupied  the  place  of  the  bark.  The  interior  of 
the  stem  is  stated  to  be  composed  of  a  dark,  hard,  argillo-ferruginous  sand- 
stone, having  a  specific  gravity  of  2.9.  A  Sternbcrgia,  about  an  inch  in 
diameter,  extended  along  the  whole  length  of  the  stem,  and  in  some  parts 
appeared  to  be  half  imbedded  in  a  groove  in  it.  This  connexion  of  the 
two  plants  was  Dr.  Black's  principal  object  in  making  the  communication 
to  the  Society,  not  having  previously  observed  a  similar  occurrence,  nor 
having  heard  that  it  had  been  noticed  elsewhere  by  other  collectors.  He  is 
of  opinion  that  the  Sternbergia  was  not  accidentally  allocated  with  the  lar- 
ger stem,  but  that  it  was,  while  living,  a  parasite,  and  in  this  respect  resem- 
bled the  mighty  creepers  of  the  existing  tropical  regions.  ibid. 


Progress  of  Physical  Science. 

South  SlaffbrdsMre  Coal  Fields;  by  Frederick  Burr. 

This  remarkable  district,  ^Hhe  present  ascertained  area  of  which  is  scarce- 
ly equal  to  a  hundred  square  miles,"  is  chiefly  situated  in  **a  small  isolated 
patch  of  Worcestershire  which  lies  within  the  county  of  Stafford  and  some 
distance  to  the  north  of  the  general  boundary  of  the  former  county."  Its 
principal  town  is  Dudley,  which  is  built  mostly  of  brick,  and  contains  about 
23,000  inhabitants  who  are  in  a  great  measure  supported  by  the  adjacent 
mines  and  mineral  works. 

This  coal  field  possesses  one  very  striking  peculiikrity  in  a  geological  point 
of  view,  the  millstone  grit  and  carboniferous  limestone  are  entirely  wanting, 
and  the. coal,  in  the  absence  of  its  usual  substrata,  rests  upon  a  more  ancient 
formation  of  limestone.  It  differs  also  from  our  more  northern  coal  fields 
in  containing  comparatively  few  beds  of  sandstone,  and  those  generally  thin 
and  of  but  small  importance,  the  great  mass  of  the  formation  being  made 
ttp  of  shale  beds,  in  which  many  seams  of  coal  and  ironstone  occur,  several 
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of  (be  former  beia^  of  grett  thickness  and  Tftliie,  while  some  of  the  irsi- 
stone  measures  are  eqnallj  productive. 

The  general  dip  of  thU  coal  field  is  towards  the  soeth^or  rather  the  sostti- 
east,  bat  it  exhibits  several  remarkable  curvatares  and  fractures  of  tkc 
strata,  which  are  not  only  of  much  geological  interest,  bt^t  of  great  lecal 
importance,  as  bringing  the  beds  of  coal  nearer  to  the  surface,  and  allowing 
the  underlying  formation  of  limestone  to  be  easily  worked,  aUhoogh  in  its 
natural  position  so  deeply  seated  as  to  be  scarcely  accessible  for  those  par- 
poses  to  which  it  is  so  largely  applied.  The  main  or  ten-yard  coal  is  situ- 
ated about  the  middle  of  the  series,  ^^hich  presents  in  ail  eleven  seams  of 
coal,  five  being  above,  and  five  below  the  main  bed. 

The  principal  curvatures  and  contortions  of  the  strata  will  be  readily  an- 
derstood  on  reference  to  the  accompanying  sketch,  representing  a  section 
of  the  Staffordshire  coal  field  from  north-east  to  south  west,  of  which  it  will 
convey  a  good  general  idea,  although  not  pretending;  to  local  accuracy  or 
detail.  It  will  be  seen  that  the  general  continuity  of  the  coal  measures  to 
the  southward,  is  interrupted  by  two  lines  of  elevation,  one  occurring  near 
Walsall,  the  other  near  Dudley,  and  the  underlying  limestone  is  in  both 
cases  brought  to  the  surface.  Two  anticlinal  axes  are  thus  formed,  the  most 
prominent  and  decided  is  however  that  at  Dudley,  which  extends  complete- 
ly across  the  coal  field,  separating  it  into  two  great  troughs  or  basins.  Each  of 
these  lines  of  elevation  is  marked  by  an  eruption  of  basalt,  but  that  to  the 
south  of  Dudley  is  by  far  the  most  extensive  and  important.  The  numer- 
ous faults  occurring  in  the  district,  are  of  course  not  attempted  to  be  shown 
in  this  little  diagram. 

In  proceeding  briefly  to  describe  in  a  descending  order  the  various  strafi 
existing  in  the  vicinity  of  Dudley  and  the  surrounding  coal  field,  they  mar 
be  enumerated  as  follows  : — recent  or  diluvial  deposits — new  red  sand- 
stone— coal  measures — Dudley  limestone,  and  basalt. 

The  diluvial  deposits  consist  of  beds  of  sand  and  gravel,  the  former 
loose  and  incoherent,  the  latter  often  much  indurated.  These  deposits  ap- 
pear to  be  indifferently  spread  over  both  the  coal  strata,  and  the  surround* 
ing  new  red  sandstone,  and  are  too  general  in  their  occurrence  to  require  an/ 
particular  notice.  At  Moseley  and  Edgbaston,  near  Birmingham,  they  cov- 
er the  new  red  sandstone,  between  Oldbury  and  Wednesbury  they  are  spread 
over  the  coal  strata,  and  to  the  north  of  the  coal-field  extensive  deposits  of  this 
kind  may  be  seen  between  Lichfield  and  Rugely.  The  diluvial  deposit  near 
Oldbury,  is  of  a  very  remarkable  character,  it  consists  of  loose  sandy  soil* 
containing  besides  the  pebbles  usually  found  in  such  situations, ro//eef  ma9^ 
68  or  boiMera  of  coal.  This  deposit  is  with  much  justice  considered  in  the 
neighbourhood  as  indicating  the  site  of  an  ancient  river.  It  may  probablj 
be  referred  to  some  ancient  rush  of  water,  occasioned  by  the  altered  drain- 
age of  the  neighbouring  country,  at  one  of  the  great  periods  of  elevatiaa 
marked  by  the  basaltic  eruptions  of  Dudley  and  Walsall. 

The  most  striking  feature  which  this  coal  field  presents,  is  the  extraordi* 
nary  bed,  or  rather  assemblage  of  beds,  called  the  *<ten-yard  coal,"  which, 
as  before  observed,  is  confined  to  the  southern  half  of  the  coal-field,  and 
there  forms  the  principal  object  of  mining  operations.  The  ten-*yard  coil 
is  most  extensively  worked  in  the  neighborhood  of  Dudley,  which  lies  near- 
ly in  the  centre  of  it,  and  where  it  is  found  on  both  sides  of  the  anticlinal 
axis  formed  by  the  limestone  range,  the  depth  from  the  surface  being  gen- 
erally about  120  yards. 

The  depth  of  this  bed  of  coal  varies  much,  howeTer,  in  different  sitiia- 
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tions,  being  inflaenced  both  bj  its  general  dip,  and  the  interrention  of  faolts 
It  may  be  stated  as  usnallj  occarring  at  from  one  to  two  hundred  jards  be- 
low the  surface,  which  is  the  general 
limit  of  the  depth  of  the  collieries.  In 
some  of  the  older  mines  it  was  found, 
however,  at  a  much  less  depth  toward  its 
outcrop,  but  these  are  now  nearly  ex- 
hausted. It  may  be  mentioned,  as  a  re- 
markabfe  fact,  that  coal  is  stated  to 
have  been  obtained  near  Wolverhamp- 
ton, by  open  culling^  probably  the  only 
instance  of  the  kind  which  has  e?er 
occurred  in  the  kingdom.  The  ten-yard 
coal  presents  the  very  singular  phenom- 
enon of  the  successive  deposition  of 
carbonaceous  matter,  with  scarcely  a 
trace  of  the  intervening  earthy  deposits 
which  usually  form  such  thick  masses 
between  the  seams  of  coal.  We  have 
here,  therefore,  a  striking  contrast  to 
the  usual  circumstances  attending  the 
deposition  of  coal,  the  carbonaceous 
matter  having  been  (if  the  expression 
may  be  allowed)  in  excess,  while  the 
earthy  matter  usually  so  abundant  ap- 
pears to  have  been  almost  entirely  want- 
ed. 

The  ten-yard  coal  is  made  up  of 
twelve  or  thirteen  seams  of  various 
qualities,  each  having  its  distinct  local 
appellation  among  the  miners,  and  sep- 
arated from  the  others  by  a  thin  parting 
of  shale.  The  structure  of  this  re- 
markable bed  will,  however,  best  be  un- 
derstood by  reference  to  the  annexed 
sketch  taken  from  Mr.  Thomas  Smith's 
valuable  Chart  of  Sections  of  the  Staf- 
fordshire  and  other  coal  fields.  As  re- 
gards the  quality  of  the  coal,  it  is  de- 
serving of  notice,  that  the  best  is  found 
occupying  the  middle  of  the  bed  and 
about  half  its  entire  thickness,  while 
the  seams  both  above  and  below  are 
very  inferior,  although  extensively  used 
in  the  neighbouring  iron  furnaces.  The 
variety  of  circumstances  under  which 
the  deposition  of  coal  was  carried  on 
even  within  a  very  limited  area,  receives 
an  admirable  illustration  from]  the  sin- 
gular phenomenon  which  characterises 
the  crop  of  the  ten-yard  cdal  towards 
Bilston,  and  which  is  provincially  term- 
ed, the  **flying  reed."    The  two  upper  seams  of  the  bed  become  gradually 
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septniteil  both  from  the  lower  seams,  and  from  each  other,  bj  the  g;radi»l 
ioterpositioD  of  thin,  w«dge-l ike  masses  of  rock,  which  at  first  forin  merelj 
narrow  partings  between  them,  but  increasing  in  size  to  the  northward,  at 
length  present  several  beds  of  shale  and  sandstone,  interpolated  between 
the  three  beds  of  coal  into  which  the  ten-jard  coal  is  then  divided.  The  two 
upper  beds,  termed  the  ^'flying  reed,"  rise  quicklj  to  the  surface,  bat  the 
principal  mass  of  coal  lying  beneath  tliem,  crops  out  still  further  to  the 
northward.  Large  portions  of  this  rich  bed  of  coal  are  now  exhausted;  and 
great  subsidences  of  the  surface  have  consequently  taken  place  above  the 
excavations,  as  is  often  apparent  from  the  cracked  and  inclined  positioa  of 
the  houses  and  other  buildings. 

The  beds  lying  above  the  ten-yard  coal  are  but  little  worked,  both  from 
being  thin,  and  from  their  proximity  to  a  much  more  abundant  deposit.  The 
beds  lying  below  it,  are,  however,  worked  very  extensively  in  the  northern 
part  of  the  district,  and  have  an  average  thickness  equal  to  that  which  is 
ffenecally  observed  in  the  north  part  of  England.  The  Staffordshire  coal 
differs  considerably  from  that  of  Newcastle,  being  of  a  less  bituminous  na- 
ture; it  burns  very  readily,  making  an  excellent  fire,  and  leaving  a  residoum 
of  white  ashes.  When  used  fur  the  purpose  of  making  gas  it  is  found  to 
afford  from  thirty  to  thirty-five  per  cent,  less  from  a  given  quantity  than  the 
Newcastle  coal;  and  its  heating  power  is  considered  to  be  inferior  in  nearly 
the  same  proportion.  From  the  peculiar  nature  of  this  coal  the  loss  of 
weight  sustained  in  coking  is  very  great;  it  is  generally,  indeed,  estimated 
to  amount  to  full  one-half. 

The  ironstone,  although  found  in  many  of  the  strata,  is  chiefly  worked  in 
two  thick  beds  lying  below  the  main  or  ten-yard  coal,  and  is  the  connon 
clay  ironstone  of  the  coal  measures.  It  generally  occurs  in  septaria-Iike 
noduies,  imbedded  in  soft  clay,  forming  seams  from  one  to  four  yards  or  more 
in  thickness.  Iron  pyrites  occurs  very  abundantly  in  some  of  the  beds  of 
coal, and  good  specimens  of  columnar  clay-ironstone  are  found  near  Wed- 
nesbury.  About  three  tons  of  ironstone  are  used  on  an  average  in  the  fcr- 
nace  to  obtain  one  ton  of  pig-iron. 

The  shale  and  argillaceous  beds,  provincially  termed  **clunch,"  as  previ- 
ously observed,  constitute  the  principal  mass  of  the  Staffordshire  coal  for- 
mation; the  former  exhibit  the  usual  characters  of  coal  shale,  but  are  fre- 
quently more  compact  and  indurated,  assuming  the  appearance  of  some  of 
the  older  shales — a  circumstance,  no  doubt,  attributable  to  the  proximity  of 
the  basaltic  mass,  which  may  be  presumed  to  underlie  the  greater  part  of 
this  coal-field,  since  in  addition  to  the  erupted  masses  already  noticed,  it  is 
foand  at  a  great  depth  in  dykes  and  wedge-form  masses  in  many  of  the  coal 
mines.  Someof  the  argillaceous  beds  of  the  coal  measures  afford  excellent 
fire-clay,  and  are  extensively  worked  for  this  purpose,  but  the  most  valuable 
is  that  found  near  Stourbridge,  from  which  the  celebrated  Stourbridge  fire- 
bricks are  made. 

The  sandstone  is  usually  argillaceous,  and  is  provincially  termed  ^^binds,'' 
or  when  much  indurated,  *Vock  binds."  The  small  development  of  this 
rock  appears  to  indicate  a  more  quiet  disposition  than  that  which  took  place 
in  the  northern  coal  fields,  although  occasional  intervals  of  disturbance, 
probably  contemporaneous  with  the  eruptive  movement,  of  the  underlying 
basalt,  are  clearly  indicated  by  some  of  the  sandstone  beds,  and  a  coarse 
conglomerate,  expressly  called  by  the  miners  *^rough  spoil. "  The  sandstone 
beds  afford  in  some  situations  excellent  fire-stone,  as  at  Gomal  near  Dud- 
ley, at  Tipton,  and  other  places.    This  material  is  exteastvely  used  in  the 
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construction  of  the  iron  furnaces^  the  hearths  of  which  are  rormed  of  it,  the 
upper  part  being  built  of  fire-bricks.  The  entire  thickness  of  the  Tarious 
beds  constituting  this  coal  formation  is  generally  considered  as  somewhat 
exceeding  three  hundred  yards. 

The  faults  which  traverse  the  Staffordshire  coal  field  are,  as  before  notic- 
ed, very  numerous;  the  strata  are,  indeed,  so  much  shattered  and  dislocated, 
that  in  any  new  trial  much  uncertainty  exists  as  to  the  depth  at  which  the 
seams  of  coal  will  be  found.  Many  of  the  faults  occasion  a  throw  of  more 
than  fifty  yards,  and  one  near  Bilston  amounts  to  ninety  or  a  hundred.  Sa-* 
line  springs  rise  in  some  places  from  the  coal  measures,  and  their  situation, 
I  have  been  informed,  coincides  withMhat  of  the  faults,  a  circumstance  cal- 
culated to  throw  much  light  on  the  origin  of  the  rock  salt  deposits  of  the 
adjoining  county  of  Worcester. 

The  highly  interesting  formation  of  limestone,  which  underlies  the  Staf- 
fordshire coal  field,  and  which  from  its  prominent  appearance  at  Dudley  has 
received  the  name  of  the  ^^Dudley  limestone,"  althuugh  here  placed  in  im- 
mediate contact  with  the  coal  strata,  is  well-known  to  be  of  much  higher 
antiquity,  its  true  place  in  the  order  of  stratification  being  below  the  uld  red 
sandstonei  where  it  forms  one  of  the  members  of  the  series  of  ancient  shales 
and  limestones,  formerly  vaguely  grouped  together  in  the  class  of  transition 
rocks. 

The  Dudley  limestone  is  the  oldest  stratified  rock  which  is  known  in  the 
Staffordshire  coal  field,  and  is  so  deeply  seated  below  the  coal,  that  had  it 
not  been  raised  to  the  surface  by  powerfol  volcanic  agency,  bat  little  would 
now  have  been  known  of  its  existence,  while  the  surrounding  mineral  diS" 
trict,  in  the  absence  of  this  limestone  as  a  flux  for  smelting  the  ironstone, 
could  hardly  have  attained  its  present  wealth  and  importance.  This  forma- 
tion appears  at  the  surface  in  two  places  only,  though  seen  in  the  coal  mines 
in  other  spots  also. 

There  is  a  considerable  variety  both  in  the  texture  and  appearance  of  the 
limestone  under  consideration,  some  of  the  beds  being  compact  and  sub- 
crystalline,  while  others  are  loose  and  earthy.  At  Dudley  the  colour  is 
whitish  or  greyish,  and  the  two  strata  of  hard,  pure  limestone  which  have 
been  so  extensively  worked  for  supplying  the  iron  furnaces,  are  separated 
by  softer  thin  argillaceous  beds,  of  a  marly  nature,  termed  by  the  quarry- 
men  *^bavin.''  It  is  chiefly  in  these  beds  that  the  well-known/ossils  which 
characterise  the  series  are  found.  The  limestone  beds  which  are  exposed 
at  Sedgeley,  are  of  a  blackish  colour;  and  similar  characters  are  exhibited 
to  the  east  of  Walsall.  The  fossils  contained  in  the  Dudley  limestone  are 
remarkable  for  the  beauty  and  the  delicacy  of  their  preservation;  thev  con- 
sist of  trilobiies  (especially  the  Calymene  Blumenbachii^ )  terebratiua^  cO' 
faUinei^  enerinites,  cVc.  converted  into  limestone,  and  projecting  in  fine  re- 
lief from  the  upper  surface  of  the  strata.  A  single  specimen  will  not  un- 
frequently  present  a  perfect  series  of  the  most  characteristic  fossils,  so  thickly 
are  they  studded  on  the  surface  of  the  rock.  It  is  therefore  evident  that  at 
the  time  the  limestone  strata  were  deposited,  the  superincumbent  oeean 
teemed  with  animal  life  to  a  most  extraordinary  degree,  while  from  the  ap- 
pearance of  the  strata,  and  the  fossils  they  contain,  it  is  certain  that  their 
deposition  was  slow  and  uninterrupted,  and  that  the  period  of  volcanic  erup- 
tion which  subsequently  prevailed  had  not  then  commenced  its  action. 
During  this  period  of  tranquility  it  would  not,  however,  seem  improbable 
that  a  quiet,  but  copious  deposition  of  calcareous  matter  from  themud 
springs  may  have  had  a  considerable  influence  in  producing  a  formation  of 
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limestone  so  prolific  in  animal  life,  and  this  may  have  been  the  first  efiec 
of  that  powerful  volcanic  energy,  which  at  a  subsequent  period  broke  forth 
with  such  violence  as  to  convulse  and  shatter  the  surrounding  coal  field  in 
the  manner  we  now  find  it. 

The  limestone  is  very  extensively  worked  both  in  the  neighbourhood  ol 
Dudley  and  Walsall,  especially  the  former,  where  its  Inclined  position  at 
the  surface  renders  it  more  easily  accessible  than  in  most  other  places. 
The  outcrop  of  the  beds  having  been  long  ago  ex)iau8ted  by  open  cutting, 
recourse  has  been  had  to  subterranean  working,  and  excavations  of  vast 
magnitude  have  been  formed  upon  the  two  strata,  which  furnish  limestooe 
of  sufficient  purity  for  use.  They  are  about  twelve  yards  each  in  thickness, 
and  separated  by  a  considerable  mass  of  the  thin  marly  strata  before  notic- 
ed; the  two  workable  beds  are  geneially  termed  by  the  miners  the ''blue 
lime."  The  excavations  somewhat  resemble  the  workings  of  a  coal  miae, 
but  from  the  great  thickness  and  indurations  of  the  beds,  they  are  far  more 
lofty  and  spacious,  presenting  immense  vaults  or  chambers,  with  massive 
pillars  to  support  the  roof.  They  may  be  seen  to  great  advantage  below  the 
Castle  Hill  at  Dudley,  where  an  underground  canal  of  rather  more  than  a 
mile  in  length  has  laid  open  all  the  limestone  beds  in  succession;  norcao 
a  more  striking  scene  be  well  imagined  than  is  presented  by  this  remarka- 
ble spot,  which  is  so  readily  accessible  as  to  be  examined  without  difficultj 
even  by  those  who  are  least  accustomed  to  subterranean  explorations.  At 
the  Deepfield  mines  near  Bilston,  the  upper  bed  of  limestone  has  been  reach- 
ed by  sinking  completely  through  the  coal  measures,  and  is  there  ten  yards 
in  thickness. 

Although  of  little  value  compared  with  the  formations  previously  noticed^ 
the  basaltic  masses  which  protrude  through  th«  Staffordshire  coal  field  afford 
objects  of  equal  interest  to  the  geological  traveller.  Commencing  a  little 
south  of  Dudley,  the  principal  mass  of  basalt  extends  in  a  south*easterlj 
direction  to  the  village  of  Rowley,  a  distance  of  about  three  miles,  forming 
a  range  of  hills,  which,  although  elevated  eight  or  nine  hundred  feet  above 
the  sea  level,  is  not  very  prominent  or  abrupt.  The  basalt  itself  is  gener- 
ally concealed  by  the  soil,  but  is  well  exhibited  in  several  quarries  which 
have  been  opened  upon  it.  In  one  or  two  of  these  quarries  the  columnar 
.structure  of  the  rock,  although  not  perfectly  developed,  is  distinctly  (nark- 
ed, but  in  others  it  is  hardly  discernible.  The  mass  of  basalt  forming  the 
eminence  called  Pouck  Hill,  about  two  miles  from  Walsall,  appears,  how- 
ever, to  have  been  formed  under  circumstances  much  more  favourable  to 
the  development  of  the  columnar  structure,  than  that  of  Rowley  Hillstasic 
forms  a  series  of  very  perfect  prisms,  which  are  arranged  with  considerable 
regularity,  either  in  a  horizontal  or  slightly  inclined  position.  The  ran^ 
of  basaltic  hills  to  the  south  of  Dudley  is  considered  to  form  a  vast  over- 
lying mass,  connected  with  some  great  eruptive  dyke,  which  probably  also 
extends,  although  at  a  considerable  depth,  below  the  limestone  hills.  I  have 
been  informed  that  the  coal  has  in  some  places  been  worked  underneath 
the  basalt,  but  never  to  the  point  of  junction. 

The  basalt  of  Staffordshire  presents  the  usual  characters  of  this  rock,  it 
is  of  a  deep, black  colour,  hard,  compact,  and  slightly  crystalline,  affbrdin*; 
a  plane  and  tolerably  even  fracture.  Several  specimens  which  I  have  tried 
affect  the  needle  very  perceptibly,  showing  that  a  portion  of  the  iron  con- 
tained is  in  the  state  of  the  protoxide — a  circumstance  which  appears  rather 
singular  in  a  rock  which  must  have  been  exposed  to  a  degree  of  heat  so 
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loiense  and  long  continued.*  The  basalt,  as  far  as  I  have  been  able  to  ob- 
senre  it,  appears  to  be  tolerably  homogeneous,  the  joints  or  separations  of  the 
rock  presenting  the  usual  ochrj  appearance.  The  purposes  for  which  the 
quarries  have  been  opened  are  chiefly  paving  and  mending  the  roads,  and 
the  basalt  is  familiarly  termed  by  the  quarrymen,  **Rowly  rag,"  a  name  de- 
rived frotn  its  principal  locality.  I  believe  some  attempts  have  also  been 
made  to  use  the  basalt  in  making  the  common  green  bottle  glass,  a  purpose 
for  which  this  material  does  not  appear  by  any  means  inapplicable. 

The  quantity  of  iron  made  in  StafTordshire  in  the  year  18£r,  has  been  sta- 
ted  from  official  documents,  at  £16,000  tons,  the  produce  of  ninety-five  blast 
furnaces.  In  thefollowingyear  (1828),  the  quantity  of  iron  is  stated  in  Mar- 
shall's Statistics,  at  219,492  tons,  also  the  produce  of  ninety-five  furnaces, 
twenty-five  being  then  out  of  blast.  For  the  ten  years  which  have  since 
elapsed,  I  am  not  aware  that  similar  statements  have  been  made,  and  from 
the  well-known  fluctuations  in  the  iron  trade,  the  quantity  must  have  been 
varied  much.  It  is  generally  considered,  however,  that  about  a  hundred 
furnaces  are  now  in  blast  in  Staiford shire,  a^id  if  we  take  the  weekly  pro- 
duce of  each  as  being,  on  an  average,  forty -five  tons,  which  will  probably  be 
near  the  truth,  it  will  give  a  total  yearly  produce  of  234,000  tons  of  ptg 
iron.  During  the  great  demand  for  railway  and  other  iron,  which  prevailed 
two  or  three  years  ago,  it  is  probable  that  the  quantity  may  even  have  ex- 
ceeded this  arot)unt,  while,  in  the  intermediate  period  of  depression,  it  must 
doubtless  have  fallen  much  short  of  it. 

As  regards  the  quantity  of  coal  produced  in  Staffordshire,  our  means  of 
information  are  less  perfect,  no  statement  of  the  amount  having,  I  believe, 
ever  been  published.  From  the  quantity  consumed  in  the  iron  furnaces,  ft 
vrill, however,  be  possible  to  form  at  least  an  approximate  idea  of  the  total 
amount.  If  we  assume  that,  on  an  average,  six  tons  of  coal  are  consumed 
in  producing  one  ton  of  pig  iron,  and  this  certainly  does  not  exceed  the  fact, 
we  shall  have  a  consumption  of  1,404,000  tons  of  coal  annually  in  the 
smelting  of  iron  alone.  Of  the  234,000  tons  of  pig  iron  yearljr  produced, 
probably  about  two-thirds  are  converted  into  bar  iron,  thus  requiring  a  vast 
additional  consumption  of  coal.  Every  colliery  has  one  or  more  steam-en- 
gines for  winding  th\s  coal;  roost  of  them  an  engine  for  drawing  water  also, 
and  in  these  engines  the  coal  is  most  profusely,  or,  rather,  indeed,  extrava<* 
gantly  used.  When  we  add  to  these  demands  the  consumption  of  the  dense 
population  of  the  neighbouring  district,  of  the  manufactories  of  fiirming* 
ham  and  other  places  in  the  vicinity,  the  quantity  employed  for  burning 
lime,  and  other  minor  uses,  it  will  not,  perhaps,  be  an  exaggeration  to  dou- 
ble the  quantity  used  for  the  iron  furnaces  alone,  and  to  state  the  quantity 
of  coal  produced  by  the  South  Staffordshire  coal  field,  at  little  short  of 
3,000,000  tons  per  annum. 

The  quantity  of  limestone  quarried  annually  by  processes  more  laborious 
and  expensive  than  are  generally  required  in  obtaining  this  mineral,  is  not 
undeserving  of  notice.  It  is  generally  considered  that  about  one  ton  of 
limestone  is  required  in  smelting  a  ton  of  iron,  thus  giving  a  consumption 
of  limestone  in  the  iron-works  alone  of  more  than  330,000  tons  per  annum. 
If  to  this  we  add  the  quantity  used  for  mortar  and  cetneat,  for  manure  and 
other  purposes,  it  will  be  evident  that  the  produce  of  limestone  must  equal, 
if  not  exceed  300,000  tons  per  annum. 

The  fire-clay  obtained  at  Stourbridge  and  other  places,  and  the  gritltont 

'  This  property  is  not,  however,  ptcallar  to  the  Stsfforddiire  basalt. 


Digitized  byVjOOQlC 


182  Progress  of  Physical  Sdenee. 

quarried  for  makiog  the  bottoms  of  farnaces,  would  form  another  item  in 
the  subterranean  produce  of  the  mineral  district  under  consideration,  bvt 
of  the  annual  quantity  of  these  no  estimate  can  be  formed.  Enough  has, 
however,  been  stated  to  show  the  extraordinary  wealth  of  the  South  Stafford- 
shire coal  field,  the  present  ascertained  area  of  which,  it  may  be  further  ob- 
served, is  scarcely  equal  to  a  hundred  square  miles. 

The  number  and  condition  of  the  population  concentrated  upon  this  small 
but  important  mineral  district,  and  deriving  their  support  entirely  from  its 
subterranean  produce,  is  a  subject  fully  as  interesting  as  any  which  have 
been  touched  upon  in  the  present  sketch,  but  which  can  only  be  briefly  and 
imperfectly  noticed  here.  Stourbridge,  Hales  Owen,  Dudley,  Wolverhamp- 
ton, Wednesbury,  and  Walsall,  rank  as  towns,  and  with  the  important  neig;fa- 
bouring  villages  of  Bilston,  West  Bromwich,  Oldbury,  Tipton,  Sedgelej, 
King's  Swinford,  Rowley  Regis*  Darlaston,  and  Willenhall  (scarcely  infe- 
rior to  them  in  size),  possess  an  aggregate  population  considerably  exceed- 
ing 200,000  persons.  Places  of  minor  importance  are,  of  course,  very  na- 
merous,  and,  together  with  the  scattered  houses,  must  contain  a  large  popu- 
lation. Even  Birmingham,  with  its  150,000  inhabitants,  might  fairly  be 
reckoned  as  forming  part  of  the  population  of  the  South  Staflfordshire  miner- 
al district,  for,  although  not  located  upon  it,  the  prosperity,  almost  indeed 
the  existence  of  the  town,  has  been  dependent  on  its  proximity. 

It  would  occupy  a  far  greater  space  than  can  be  here  devoted,  even  to 
glance  at  the  varied  and  ingenious  species  of  industry  by  which  this  vast 
population  is  supported,  all  taking  their  rise  from  the  subterranean  produce 
of  the  district  under  consideration.  At  Dudley,  nails  and  various  articles 
of  hardware  are  manufactured;  at  Wolverhampton  locks  and  articles  as 
steel;  at  Walsall,  bits,  stirrups,  spurs,  and  articles  of  hardware;  while  at 
Birmingham,  the  emporium  of  the  neighbourhood,  the  manufacture  of  trin- 
kets, jewelery,  fire  armS)  and  every  species  of  hardware,  whether  delicate 
or  massive,  ornamental  or  useful,  is  carried  on  to  an  extent  unparalleled  in 
any  olber  part  of  the  world,  and  justifying  the  expressive  epithet  of  Burke, 
who  called  it  the  ^'toy-shop  of  Europe."  In  addition  to  the  characteristic 
manufacture  of  every  town  within  the  district,  the  universal  occupation  of 
making  nails  should  not  be  forgotten.  The  business  of  the  nailor  Is  almost 
peculiar  to  Staffordshire,  and  unlike  most  other  manufactures,  is  carried  on 
with  patriarchal  simplicity  in  almost  every  cottage  throughout  the  southern 
part  of  the  county. 

The  progress  of  this  active  scene  of  universal  industry  is  greatly  facili- 
tated by  the  numerous  canals  which  traverse  the  country  in  all  directions, 
conversing  to  Birmingham  as  their  common  centre,  and  by  means  of  the 
Grand  Junction  Canal,  communicating  even  with  the  Metropolis.  The  ope- 
rations of  the  mines  and  furnaces  are,  of  course,  facilitated  by  the  innum- 
erable local  train-ways,  thus  reducing,  by  all  the  powers  of  art,  the  cost  of 
transporting  the  bulky  produce  of  the  soil  to  the  spots  where  it  is  required. 
Staffordshire,  however,  unlike  most  other  mineral  districts,  exports  but  little 
of  her  raw  produce,  nearly  the  whole  being  finally  worked  up  on  the  spot, 
and  exported  in  a  manufactured  state. 

It  will  be  seen  that  the  vast  industrial  fabric  at  which  we  have  now  so 
briefly  glanced,  is  entirely  dependent  for  its  existence  on  the  enormous  sup- 
ply of  coal  produced  by  the  neighbouring  district;  and  the  richest  deposit  of 
this  mineral,  the  <Uen-^ard  coal/'  has  already  been  spoken  ot  as  partially 
exhausted.  The  question  naturally  arises,  then,  how  long  will  the  present 
supply  continuei  and  the  district  be  maintained  in  its  present  flourishing 
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condition  P  To  this  important  (^aerj  a  general  answer  only  can  be  giveo« 
It  is  certain  that  the  quantity  ot  coal  contained  in  the  district  has  been 
greatly  reduced,  both  by  actual  consumption,  by  unnecessary  wasteland  by 
unfortunate  subterranean  combustion:  on  the  other  hand,  however,  it  is  pro- 
bable that  the  beds  below  the  main  coal  may  yet  contain  a  large  reserve  in 
the  northern  portion  of  the  coal  field,  and  even  that  they  may  hereafter  in 
some  cases  be  worked  with  advantage  in  places  where  the  upper  coal  is  now 
nearly  exhausted;  while  (which  is  far  more  important)  the  peculiar  geologi- 
cal features  of  the  country  indicate  the  probability  of  a  great  extension  of 
the  coal  measures  beyond  their  present  known  limits.  It  will  be  seen  that 
this  coal  field,  unlike  many  others,  is  not  bounded  by  more  ancient  rocks 
which  crop  out  from  below,  and  positively  circumscribe  its  limits.  It  is,  on 
the  contrary,  surrounded  by  the  new  red  sandstone,  below  which  a  large 
portion  of  it  dips,  extending  for  an  unknown  distance,  and  existing  at  an 
uncertain  depth.  To  this  great  extension  of  the  coal  field,  we  may  look, 
then,  for  a  supply  for  future  ages,  when  the  present  known  l>eds  shall  have 
become  exhausted^  and  the  trials  which  have  been  made  within  the  last  few 
years  show  that  we  shall  not  look  in  vain.  It  is  understood  that  this  inter- 
esting subject  has  been  very  ably  investigated  by  Mr.  Morchison,  and  will  be 
fully  treated  on  in  his  forthcoming  work  on  the  ^'Silurian  Region;''  any  fur- 
ther notice  of  it  here  would,  therefore,  be  superfluous. 

Much  greater  economy  in  the  working  of  coal  has,  fortunately,  of  late 
years  been  introduced  in  Staflfordshire,  and  even  the  satisfactory  prospect 
just  noticed  does  not  diminish  its  necessity;  for,  although  there  is  every 
probability  that  the  district  itself  may  continue  to  be  productive  of  miner* 
als,  long  after  the  present  working  tract  is  exhausted,  still  the  deterioration 
of  existing  property  of  every  kind  must  be  immense,  whenever  the  popula- 
tion and  the  seats  of  manufacturing  industry  shall  gradually  be  obliged  to 
settle  in  new  localities,  in  consequence  of  the  opening  of  new  mines,  and 
the  exhaustion  of  the  old  ones.  It  must  also  be  remembered  that  the  pre- 
sent mineral  tract  can  never  return  back  to  its  primitive  condition  of  an 
agricultural  district— -encumbered  with  mouldering  piles  of  masonry,  with 
enormous  masses  of  slag  and  cinder,  the  produce  w  the  iron  furnaces,  and 
with  heaps  of  refuse  from  the  mines,  its  aspect,  when  abandoned,  will  re- 
semble that  of  an  extinct  volcano,  and  its  value  will  be  literally  reduced  to 
nothing.  Without  wishing  to  lay  an  undue  stress  upon  the  future,  it  would, 
perhaps,  be  well  were  considerations  like  the  foregoing  to  have  some  little 
weight  in  our  coal  districts,  at  least  so  far  as  to  prevent  unnecessary  waste 
of  that  valuable  substance,  which,  however  abunaant  in  this  country,  is  still 
positively  limited  in  its  quantity,  and  absolutely  incapable  of  reproduttion. 

Mining  Rev. 


On  the  Composition  of  certain  Mineral  Substancee  of  Organic  Origin,'  by 
James  F.  W.  Johnston,  A.M.,  F.R.SS.  Lond.  and  Ed.,  F.G.S.,  Profes- 
sor of  Chemistry  and  Mineralogy,  Durham. 

Ozecerite  from  Urpeth  Colliery^  near  Newcaatle-vpon-Tyne. 
The  attention  of  chemists  and  mineralogists  has  for  several  jrears  past 
been  drawn  to  a  species  of  fossil  wax^  found  in  Moldavia,  in  sufficient  quan- 
tity to  be  employed  for  economical  purposes,  and  to  which  the  name  of 
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'  Qzercerite  has  been  given.*  This  substanee  is  of  a  browa  colour,  of  vuiw 
abftdes,  has  the  consistence  and  translucency  of  wax,  a  weak,  bitominoo 
odour,  somelimes  a  foliated  structure  and  conchoidal  fracture,  and  can  be 
reduced  to  powder  in  a  mortar.  In  burning,  it  emits  considerable  light, 
and  is  said  to  be  used  for  the  manufacture  of  a  species  of  candles. 

The  chemical  and  physical  proporties  of  this  substance  %vere  first  exam- 
ined bj  Magnus  {^nn.  de  Chem,  el  de  Phys,  lv.,p.  £18)  more  lateljbr 
Schrotter  {Bibliothique  JJniv,^  May,  1838}$  and  most  recently  by  Malaguii 
{Arm*  de  Chem.  Ixiii.  p.  390);  who  agree  in  representing  it  as  a  mixture  of 
several  substances,  differing  in  their  physical  properties,  yet  possessing  the 
same  ultimate  chemical  constitution. 

The  occurrence  of  a  fossil  body,  possessing  many  of  the  characters  of 
Hatchetine,  and  having  much  resemblance  to  the  fossil  wax  of  Moldafia^io 
a  coal  mine  in  this  neighbourhood,  where  no  doubt  could  exist  as  toitsori* 
gin,  has  afforded  me  an  opportunity  of  adding  to  our  knowledge  of  tlitsclais 
of  mineral  compounds,  while  it  seems  to  indicate  pretty  clearly  their  cos- 
mon  organic  origin  wherever  they  may  occur. 

In  driving  through  a  trouble  in  Urpeth  Colliery,  at  a  depth  of  aboat  fiO 
fathoms  from  the  surface,  this  substance  was  found  in  cavities  near  (he 
sides  of  the  trouble,  and  sometimes  in  the  solid  sandstone  rock;  it  occurred 
in  considerable  quantity,  and  was  sufficiently  soft  to  be  made  up  into  balls 
by  the  workmen. 

The  specimen  sent  to  me  by  my  friend  Mr.  Hutton,  of  Newcastle,  is  soft, 
unctuous,  sticking  to  the  fingers,  and  giving  a  greasy  brown  stain  to 
paper;  semi-transparent;  by  transmitted  light,  of  a  brownish  yellow  coloor; 
by  reflected  light,  yellowish  green  and  opalescent;  having  a  slight  fattr 
oiiour,  more  perceptible  when  the  substance  is  melted.  It  fuses  at  140^ 
Fahr.,  attains  its  greatest  fluidity  at  about  160<^,  and  begins  to  boil  at  250°. 
It  distils  without  apparent  decomposition,  the  colourless  oil  which  passes 
over  concreting  as  it  cools  into  a  colourless  unctuous  mass.  As  it  distils, 
however,  the  boiling  point  of  the  residue  rises  very  considerably,  and  it  be- 
comes darker  coloured.  Boiled  in  a  retort  with  water^  it  is  also  volatilized 
in  small  quantity,  and  floats  like  wax  on  the  water  which  collects  in  the  re- 
ceiver. Heated  over  a  lamp  in  a  platinum  spoon,  it  takes  fire,  and  burns 
with  a  pale  blue,  surmounted  by  a  white  flame,  having  little  8mQke,aod 
leaving  no  residue. 

It  undergoes  no  apparent  change  when  boiled  in  concentrated  nitric,  ma- 
riatic  or  sulphuric  acid.  Alcohol,  even  absolute  and  boiling,  dissolves  it 
very  sparingly.  The  solution  is  rendered  milky  by  water;  and  by  sponta- 
neous evaporation,  deposits  the  dissolved  portion  in  white  flocks.  Ether, 
in  the  cold,  dissolves  about  four  fifths  of  the  whole,  giving  a  solution  which, 
like  the  (substance  itself,  is  brown  by  transmitted  light,  and  by  reflected 
light  exhibits  the  greenish  opalescence,  observable  in  the  ozocerite  of  Molda- 
via. The  solution,  by  spontaneous  evaporation,  deposits  the  dissolved  por- 
tion in  brown  flocks,  which^at  lOS"*  Fahr.,  melt  into  a  yellow  brown  liquid. 
The  mass,  on  cooling,  presents  the  external  charffctets  of  the  original  sub- 
stance, but  has  less  consistence  and  density.  Its  specific  gravity  is  0885, 
and  it  melts  at  102°  Fahr.  A  further  small  portion  of  the  brown  undis- 
solved  matter  is  taken  up  by  boiling  ether  and  alcohol.     Obtained  byevap. 

*  It  is  found,  according  to  Dr.  M^yer,  at  the  foot  of  the  Carpathians  near  Slaoik> 
beneath  a  bed  of  bituminous  slate  clay,  in  masses  sometimes  from  80  to  100  poaods 
weight.  Not  far  from  the  locality  are  several  layers  of  browu  amber.  It  is  associtied 
with  the  gres  bigarr^,  with  rock  aalt,  and  with  beds  of  coal. 
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f>rati<Mi  rrom  these  solutions, this  second  portien  is  coleurless,  or  of  a.pele 
▼etlow;  has  the  appearance  and  consistencj  of  wax,  and  melts  at  136° 
^alir.,«— «bout  16  degrees  lower  than  the  fysing  point  of  bees'  wax.  The 
remaining  portion,  which  is  almost  insoluble  in  boiling  alcohol  and  ether, 
has  a  dark  brown  colour,  and  the  consistence  of  soft  was;  its  density  is 
0.965;  it  melts  at  163°  Fahr.,  and  boils  at  a  temperature  above  500°  Fahr. 
The  vapour  has  a  peculiar  and  slightly  bituminous  odour.  It  constitutes 
about  one-sixth  of  the  mineral  mass. 

As  it  occurs  in  nature,  therefore,  this  substance  contains  at  least  three 
several  compounds,  agreeing  in  their  difference  to  acids,  but  differing  in 
physical  properties  and  in  their  relations,  especially  to  ether.  The  folTow- 
ing  table  exhibits  a  comparative  view  of  the  properties  of  the  mixed  miner- 
al— of  its  three  constituent  parts — of  the  specimens  of  fossil  wax  from  Moi- 
davia^  examined  by  Schrotter  and  Malaguti — and  of  the  substance  obtained 
from  it  by  the  latter  on  distillation. 


Eiow  obuined»  or 
where. 

Colour. 

Consistence. 

Density. 

I.  Ozocerite 

Found  nati?e  in 

Brown. 

Hard,  brittle. 

0.953  at  15*»  C. 

(Schrotter). 

Moldavia. 

II.  Ditto  A. 

Ditto. 

D.tto. 

Ditto. 

0.946  at  30.50. 

(MaUguti). 

B. 

By  dUtilling  A. 

0. 

Of  wax. 

0.904  at  ir»  C. 

III.    Do.  irom 

Urpetb.    A. 

Urpeth  Colliery. 

Brown. 

Of  tallow. 

B. 

From  A.  by  cold 

ether. 
From  retidue,   by 

Dito. 

Ditto. 

0.885 

C. 

Yellow. 

Of  soft  wax. 

f 

boiling  ether. 

D. 

Residue  after  boil- 
infif  A  in  ether. 

Dark  brown. 

Of  wax. 

0.955 

The  fossil  wax  examined  by  Magnus,  seems  to  have  been  identical  with 
that  of  Malaguti,  only  it  melted  at  82^  C. 

The  inspection  of  this  table  shows  that  these  mineral  products  contain  at 
least  four  substances,  possessed  of  different  properties,  chemical  and  phy- 
sical, of  which  three  are  present  in  that  from  Urpeth  Colliery. 

1.  One  charged  by  sulphuric  acid  and  insoluble  in  ether. — (//.  Malaguti,) 
Q,  One  soluble  in  cold  ether. — (7.  and  IL  B.) 

3.  One  soluble  in  boilins  ether,  and  sparinaly  in  boilins:  alcohol.— C/A  B. 

inc.) 

4.  A  residual  portion  of  greater  density  scarcely  acted  on  by  either  of  these 

menstrua.— (7/7.  D.) 

The  different  substances  composins  the  ozocerite  appear,  as  1  have  alrea- 
dy stated,  to  be  identical  in  chemical  constitution,  being  entirely  composed 
ot  qarbon  and  hydrogen,  in  the  same  proportions  as  in  olefiantgas.  That 
the  substance  from  Urpeth  Colliery  contains  no  oxygen,  is  proved  by  its  not 
affecting  the  lustre  of  potassium,  when  melted  along  with  it.  The  carbon 
and  hydrogen  were  ascertained  by  burning  with  oxide  of  copper. 

1.  8.43  grs.  of  the  crude  mass,  freed  by  fusion  from  adhering  earthy  matter , 
gave  10.69  grs,  of  water,  or  1.187  grs.  of  hydrogen. 

2«  5.47  grs.  of  the  matter  taken  up  by  ether,  gave  6.92  grs.  of  water  or 
0.77  grs.  of  hydrogen. 
Vol.  XXil^No.  6.— Dbobmbxr,  1838.  33 
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3.  B.Z4  grs.  of  tl^e  same  gate  7.39  gra.  of  water  and  18.32  grs.  of  carbonic 

acid. 

4.  5A7  era.  of  the  aaine  gave  6.72  gra.  of  water  and  16.58  gra.  of  cariMMiic 
;id. 


acic 


Melts  At 


62<»  C.s=141.6«  F. 

84<>  C.«182«  F. 

56«to57<»C.  = 
133<»  to  134^  F. 
60<>  C.=140''  F. 
39oc.=102«r. 

580  C.=1360  F. 

73®  C.=163<»  F. 


Boils  At 


210<»  C.s=410<>  F. 
300®  C.=572<>  F. 
3000C.=572<>F. 
121<»C.a=250«F. 


Above  260<>  C. 
«500<>F. 


In  Ether. 


Dissolves. 

Almost  insoluble. 

In  boilinfr  ether» 

very  soluble. 
Lsrgely  soluble. 
Wholly  soluble. 

Soluble  in  boiling 

ether. 

Very  spsringlyso 

luble  in  boiling 

ether. 


Action  of  hoc  ml-' 
phuric  acid. 


Chars  a  portioD 
•fit. 


These  results  give  for  the  crude  mixed  mineral,  and  for  the  portion  solo- 
ble  in  ether,  the  same  composition. 


Hydrogen, 
Carbon, 

1. 

2. 

o. 

4. 

14.09 
86  81 

14.07 
85.83 

14.06 
86.80 

13.649 
83.812 

100 

100 

100.86 

97.461 

The  ratio  of  the  elements  of  the  fourth  analysis  is  that  of  atom  to  atom; 
the  loss  1  attribute  to  the  pumping  out  of  a  portion  of  the  substance  from 
the  tube  along  with  the  moisture  contained  in  the  oxide  of  copper,  the  santi 
with  which  the  tube  was  warmed  in  this  experiment  having  been  too  hot  for 
a  substance  boiling  so  low  as  250°  Fah. 

The  small  portion  of  matter  at  my  disposal  prevented  me  from  subjecting 
to  analysis  either  of  the  other  compounds  contained  in  the  crude  mass;  the 
composition  of  this  mass,  however,  as  exhibited  in  No.  1,  shows  that  these 
also  must  contain  the  elements  in  the  same  proportion  as  the  matter  actu- 
ally analysed. 

The  following  table  shows  also  the  identity,  in  chemical  constitution,  of 
these  several  substances,  with  the  difierent  varieties  of  Ozocerite  from  Mol- 
davia. 


Hydroge 
Carbon, 

.^ 

Atoms. 

Equiv- 
alenU. 

Per  cent. 
Calculated. 

Ozocerite.                               } 

Magnus. 

Schrotter. 

Malaguti. 

Fm.  Urpelh. 

1 
1 

12.479 
76.437 

14.0349 
85.9651 

13.15 
85.75 

13.787 
86.204 

13.95 
86.07 

14.06      1 
86.80       ' 

88.961 

100. 

98.86 

99.991 

100.02 

100.86 

The  elementary  composition  of  these  different  substances,  therefore,  is 
identical,  and  is  the  same  as  that  of  defiant  gas.  The  ozocerite  found 
in  Urpeth  Colliery  must  have  had  its  origin  in  the  cosl  strata.  Emitted,  in 
the  form  of  vapour,  and  carried  along  by  the  lighter  gas  (fire  damp,)  given 
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^X  at  the  tame  time,  it  woald  ptM  through  the  trouble,  on  its  waj  to  the 
svirfece,  and  be  partly  condenaed  in  the  cavities,  and  other  cool  places  it 
tsame  in  contact  with.  It  is  high!  j  probable  that  the  other  Tarieties  of  fossil 
wax  may  have  been  derived  from  a  similar  source. 

in  eoosiderinff  the  infiammable  and  explosive  substances  existing  in  coal 
tnines  it  is  usvaf  to  limit  the  attention  solely  to  the  permanent  gas  given  off*, 
without  adverting  to  the  possibility  of  other  substances  of  a.  volatile  nature, 
being  also  emitted  in  the  state  of  vapour.  The  occurrence  of  this  variety 
of  Ozocerite,  in  Urpeth  Colliery,  shows  us  that  the  light  carboretted  hydro* 
gen  sometimes  carries  along  with  it  other  volatile  substances,  and  there  is 
«trong  reason  for  believing  that  the  combustible  portion  of  the  atmosphere 
of  our  coal  mines  rarely,  if  ever,  consists  wholly  of  this  light  gas.  To 
show  the  Proteus-like  character  of  the  compounds  of  carbon  and  hydrozen, 
•a  the  ratio  of  atom  to  atom,  and  how  little  chemical  analysis  can  avaif  di- 
rectly in  determining  the  total  absence  of  these  substances,!  subjoin  a 
table,  exhibiting  the  characteristic  properties  of  the  numerous  bodies  we  are 
already  acquainted  with,  in  which  the  elements  exist  in  this  proportion. 
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A  gitiwe  at  the  Mcondi  column  of  thto  table  shows  that  several  of  theie 
subsMKes  are  obtained  from  the  products  of  the  distHlatton  of  coal;  aad 
thoogh  it  has  not  been  demwatraittl  that  any  of  (hem  actoallj  exist  reidj 
formed  in  the  mass  of  the  coal  itself,  jet  the  very  low  temperature  at  which 
some  of  them  are  ({tven  off  lends  to  this  opinion  a  considerable  degree  of 
probability.  Richeobach  states  that  bituminoas  coal  by  distillation  with 
water,  yields  1.3£0,000lh  of  an  aethereai  oiU  which  is  identical  with  natire 
naphtha^  and  he  concludes  that  the  naphtha  and  petroleum  springs  of  Per- 
sia, India,  Italy,  and  Sooth  America,  have  their  origin  in  the  slow  distilla- 
tion of  large  beds  of  coal,  by  the  ordinary  heat  of  the  earth.  The  foiiil 
wax  of  Moldavia,  and  the  hatchetine  of  England,  are  probably  derived  fron 
vegetable  matter  by  a  like  agency. 

Naphtha  is  a  comparatively  dense  ftuid,  requiring  a  temperature  of  op- 
wards  of  173^  Fahr.  to  boil  it;  and,  therefore,  unless  present  in  large  qoan- 
tity,  it  will  rarely  escape  from  the  coal  so  rapidly  as  alone  to  render  the 
atmosphere  combustible;  but,  suppose  the  very  light  liquid  discovered  is  oil 
gas  to  exist  in  the  coal,  it  will  at  once  escape  as  a  highly  iiiflauMnaMe  gas,  and 
materially  injure  the  atmosphere.  Because  such  substances  have  not  hith- 
erto been  observed  in  the  air  of  mines,  we  ought  not  hastily  to  conclode 
that  they  do  not  exist,  ready  formed,  in  the  great  laboratory  of  nature. 
The  difficulty  of  detecting  them  in  a  limited  portion  of  gaseoos  matter  will, 
probably,  long  present  insuperable  obstacles  to  the  analytical  chemist,  while 
the  more  we  learn  of  the  car  bo-hydrogens  the  more  fikely  it  appears  that 
several  of  them  should  be  occasionally  present  in  the  air  which  circulates 
through  mines  of  bituminous  coal. 

The  common  fire  damp  requires,  for  its  perfect  combustion,  ten  times  ill 
bulk,  the  vapour  of  Faraday's  light  liquid  thirty  times,  and  that  of  naphtha 
forty-five  times  its  bulk  of  common  air.  A  very  small  portion  of  either  of 
the  latter,  therefore,  would  render  an  atmosphere  dangerous.  The  sudden 
outburst  of  a  small  reservoir  would  pollute  a  working  previously  considered 
safe,  and  give  rise  to  an  explosion  where  none  was  considered  possible.  Is 
a  district  of  country  like  the  north  of  England,  where  rich  bit umi nous  coa! 
is  so  abundant,  where  mines  are  worked  at  the  very  verge  of  the  inflamma- 
ble state,  and  where  the  most  serious  accidents  from  explosions  occasiona/Zj 
occur, it  is  of  importance,  I  think,  that  the  probable  presence  of  such  sub- 
stances, in  the  state  of  vapour,  should  be  taken  into  account.  Where  the 
coal  is  richer  than  usual,  and  where  troubles  occur  in  which  these  com- 
pounds, as  at  Urpeth,  may  exist  in  a  liquid  or  solid  state,  the  rapid  escape 
of  combustible  matter  maybe  anticipated;  while  the  probability  of  such  es- 
cape affords  a  rational  explanation  of  those  sudden  and  unexpected  emis- 
sions of  gaseous  matter  which  have  occasionally  been  followed  by  consequen- 
ces so  disastrous.* 

An  observation  familiar  to  practical  men  in  the  English  coal  fields  leads 
to  the  same  conclusion.  In  mines  where  candles  or  open  lamps  are  used, 
it  is  by  the  appearance  of  the  flame  that  the  miner  judges  of  the  purity  of 
the  atmosphere,  and  the  presence  of  combustible  matter.  When  little  in- 
flammable gas  is  mixed  with  the  air,  the  flame  carries  over  it  a  very  short 
pale  blue  Aea(/,  which  increases  in  length  as  the  quantity  of  the  cai]bo-hj- 
drogen  increases,  until  the  whole  atmosphere  becomes  one  explosive  niixtore. 

*  Another  explanation  bad  previously  been  given  by  Mr.  Hutton,  in  followiog  op  in 
idea  oririnallj  suggested  wo  believe  by  Dr.  Paris;  see  L.  and  £.  Phil«  Ibg.  vol.  i>*  P* 
303|  and  Parr's  LIto  of  Davy,  p.  395.    Both  aro  probably  true.— Esit. 
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But  ill  dilTereiit  coal  fieldi,  the  length  of  head,  at  it  is  called,  which  indicates  aa 
approach  to  the  explosive  state,  is  ver j  different.  In  the  Newcastle  and  Leeds 
coal  fields  1|  inches  indicate  danger;  in  S.  Wales  4  or  5  in.  are  not  onusu- 
a1.  l*he  colour  of  the  head  is  also  a  criterion  by  which  the  miner  judges; 
v^hen  blue, combustible  matter  is  present,  and  an  explosion  is  to  be  feared; 
if  brown  and  rouddj,  carbonic  acid  is  suspected,  and  the  danger  is  less. 

Tliough  Qopartiemar  conclusions  can  be  drawn  from  these  observations, 
jet  the  general  result  does  force  itself  apon  us,  that  the  yarious  compounds  of 
carbon  are  at  different  times  present  in  the  atmosphere  of  coal  mines  in  va- 
rious quantities;  and  that  sudden  explosions  maj  often  be  caused  bj  the 
escape  from  cavities  in  the  coal  strata  of  other  compounds  than  that  usually 
called  the  fire  damp,  and  to  which  all  the  mischief  is  usually  attributed. 

Durham,  March,  1838. 

Alfte. — I  hftve  jtwt  seen  in  the  possession  of  Prof«  Graham,  of  University  College,  a  can- 
dle formed  of  a  sabstance  said  to  be  found  in  considerable  quantities  in  the  coal  mines 
near  Linlithgow  in  Scotland.  It  resembles  in  every  respect  the  Ozocerite  candles  of 
Moldavia.  The  substance  is  dull  brown,  and  after  fusion  almost  black,  reflected  and 
reddish  brown  by  transmitted  light;  mass  opake  but  translucent  at  the  edges  and  in  thin 
layers;  is  greasy  to  the  touch  (like  Haichetine,)  easily  scratched  by  the  nail,  has  a  con- 
choidal  fracture,  and  when  cold  has  no  perceptible  siriell. 

I  msy  here  mention  also  that  the  Middletonite  described  in  a  former  paper,  has  since 
been  met  with  in  the  mass  of  the  coal  in  the  I^ewca&tle  coul  field.  May  not  this  sub- 
atanee  be  the  resin  of  the  trees  of  the  carboniferous  xra  more  or  less  changed. — April  16. 

Load.  *  Edu.  Phllos.  Mag. 


Electrical  Induction. 


Dr.  Faraday  in  his  last  series  of  **eiperimental  researches  in  Electricity,*' 
(eleventh  series)  thus  expresses  his  opinion  of  the  actual  condition  and  im- 
portance of  this  department  of  science. 

^*The  science  of  electricity  is  in  that  state  in  which  every  part  of  it  re- 
quires experimental  investigation;  not  merely  for  the  discovery  of  new  ef- 
fects, but,  what  is  just  now  of  far  more  importance,  the  development  of  the 
means  by  which  the  old  effects  are  proiluced,  and  the  consequent  more  ac- 
curate determination  of  the  first  principles  of  action  of  this  most  extraor- 
dinary and  universal  power  in  nature  :— *and  to  those  philosophers  who  pur- 
sue the  inquiry  zealously  yet  cautiously,  combining  experiment  with  analogy, 
suspicious  of  their  pre-conceived  notions,  paying  more  respect  to  a  fact  than 
a  theory,  not  too  hasty  to  generalize,  and,  above  all  things,  willing  at  every 
step  to  cross-examine  their  own  opinions,  both  by  reasoning  and  experiment, 
no  branch  of  knowledge  can  afford  so  fine  and  ready  a  field  for  discovery 
as  this.  Such  is  most  abundantly  shown  to  be  the  case  by  the  progress 
which  electricity  has  made  in  the  last  thirty  years  :  Chemistry  and  Magne- 
tism have  successively  acknowledged  its  overruling  influence;  and  it  is  pro- 
bable tjtat  every  effect  depending  upon  the  powers  of  inorganic  matter*  and 
perhaps  most  of  those  related  to  vegetable  and  animal  life,  will  ultimately 
be  found  subordinate  to  it" 

The  true  theory  of  electrical  action  appears  to  be  absolutely  dependent 
on  a  knowledge  of  the  nature  of  Induction.  To  this,  therefore,  he  has  di« 
rectedy  almost  exclnsively^his  recent  experimental  researches. 

''Amongst  the  actions  of  different  kinds  into  which  electricity  has  con- 
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▼entionallylieeo  suMivided,  there  is,  I  thiok*  nvDe  which  excels*  or  ctco 
equals  in  laportuice  that  called  Induciion.  It  is  of  th^  meat  general  ia- 
flucDce  10  electrical  phenomena,  appearing  to  be  concerned  In  everjr  one  of 
them,  and  has  in  reality  the  character  of  a  flrst^  esseotiaU  and  feoitonieotaJ 
principle.  Its  comprehension  is  so  important^  that  1  think  we  caoBot  pro- 
ceed much  further  in  the  investigation  of  the  laws  of  electricity  willioet  a 
more  thorough  understanding  of  its  nature;  how  otherwise  can  we  bepe  to 
comprehend  the  harmony  and  even  unity  of  action  which  doubtleas  gevens 
electrical  excitement  by  friction,  by  chemical  means,  by  heat,  bjr  magoetie 
influence,  by  evaporation,  and  even  by  the  living  being  ? 

In  the  long-continued  course  of  experimental  inquiry  in  which  I  bave  bees 
engaged,  this  general  result  has  pressed  upon  me  constantly,  namely,  the 
necessity  of  admitting  two  forces,  or  two  forms,  or  directions  of  a  force, 
(516.  517.),  combined  with  the  impossibility  of  separating  these  two  forces 
(or  electricities^  from  each  other,  either  in  the  phenomena  of  statical  elec- 
tricity, or  those  of  the  current.  In  association  with  this,  the  impossibility 
under  any  circumstances,  as  yet,  of  absolutely  charging  matter  of  any  kiud 
with  one  or  the  other  electricity,  dwelt  on  my  mind,  and  made  me  wish  ami 
search  for  a  clearer  view  than  any  I  was  acquainted  with,  of  the  way  in 
which  electrical  powers  and  the  particles  of  matter  are  related;  especially 
in  indvctrve  actions,  upon  which  almost  all  others  appeared  to  rest. 

When  I  discovered  the  general  fact  that  electrolytes  refused   to  yiehl 
their  elements  to  a  current  when  in  the  solid  state,  though  they  gave  then 
forth  freely  if  in  the  liquid  condition  (380.  394.  402.)  I  thought  I  saw  an 
opening  to  the  elucidation  of  inductive  action,  and  the  possible  subjugation 
of  many  dissimilar  phenomena  to  one  law.     For  let  the  electrolyte  be  wa- 
ter, a  plate  of  ice  being  coated  with  platina  foil  on  its  two  surfaces,  and 
these  coatings  connected  with  any  continued  source  of  the  two  electrical 
powers,  the  ice  will  charge  like  a  Leyden  arrangement,  presenting  a  case 
of  common  induction,  but  no  current  will  pass.     If  the  ice  be  liquefied,  the 
induction  will  fall  to  a  certain  degree,  because  a  current  can  now  pass;  bat 
its  passing  is^  dependent  upon  a  peculiar  molecular  artangement  of  the  par- 
ticles consistent  with  the  transfer  of  the  elements  of  the  electrolyte  in  op- 
posite directions,  the  degree  of  discharge   and    the  quantity  of  elements 
evolved  being  exactly  proportioned  to  each  other  (377.783.)     Whether 
the  charging  of  the  metallic  coating  be  effected  by  a  powerful  electrical  ma- 
chine, a  strong  and  large  vohaic  battery,  or  a  single  pair  of  plates,  makes  no 
difference  in  the  principle,  but  only  in  the  degree  of  action  (360.)      Com- 
mon induction  takes  place  in  each  case  if  the  electrolyte  be  solid,  or  if  fluid, 
chemical  action  and  decomposition  ensue,  providing  opposiie  actions  do  not 
interfere;  and  it  is  of  high  importance  occasionally  thus  to  compare  effects 
in  their  extreme  degrees,  for  the  purpos>e  of  enabling  us  to  comprehend  the 
nature  of  an  action  in  its  weak  state,  which  may  be  only  sufficiently  evident 
to  us  in  its  stronger  condition.     As,  therefore,  in  the  electrolyte,  induction 
appeared  to  be  the  first  step,  and  decomposition  the  second  (the  power  of 
separating  these  steps  from  each  other  by  giving  the  solid  or  fluid  condition 
being  in  our  hands);  as  the  induction  was  the  same  in  its  nature  as  that 
Uiruugh  air,  glass,  wax,  &c.,  produced  by  any  of  the  ordinary  means;  and  an 
the  whole  effect  in  the  electrolyte  appeared  to  be  an  action  of  the  particles 
thrown  into  a  peculiar  or  polarized  state,  I  was  led  to  suspect  that  common 
induction  itself  was  in  all  cases  an  action  of  contigvous particles^  and  that 
electrical  action  at  a  distance  (i.  e.  ordinary  inductive  action)  never  occur- 
red except  through  the  intermediate  influence  of  the  intervening  matter. 
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Tht  respect  which  I  eDterliui  4owftrdi  the  mmesior  Spiavi,  CavendMH 
Poiseeiit  and  other  moat  eieranit  men,  all  nf  wbeae  theories  I  believe  consi* 
der  iodsctjen  as  an  actioo  at  a.  distance  and  in  straight  lines,  long  indispeei- 
«d  me  to  the  YJew  I  have  jest  stated;  and  thoegh  I  always  walched  For  op> 
portunities  (o  prove  the  opposite  opinion,  and  made  such  experiments  occa- 
aionail  J  as  seemed  to  bear  directly  on  the  point,  as,  for  instance,  the  esami- 
nation  ef  electrolytes,  solid  and  floid,  whilst  under  induction  by  polarized 
light  (951.  955.),  it  is  only  of  late,  and  by  degrees,  that  the  extreme  gener- 
ality of  the  subject  has  urged  me  still  farther  to  extend  my  experiments  and 
publish  my  view.  At  present  I  believe  ordinary  induction  in  ail  cases  to  be 
an  action  of  contiguous  particles,  consisltng  in  a  species  of  polarity,  instead 
of  being  an  action  of  either  particles  or  masses  at  sensible  distances :  and 
if  this  be  true,  the  distinction  and  establishment  of  such  a  truth  must  be  of 
the  greatest  consequence  to  our  further  progress  in  the  investigation  of  the 
nature  of  electric  forces.  The  linked  condition  of  electrical  induction  with 
chemical  decomposition,  of  voltaic  excitement  with  chemical  action ;  the 
iransfer  of  elements  in  an  electrolyte;  the  original  cause  of  excitement 
in  all  cases;  the  nature  and  relation  of  conduction  and  isulationi  of  the 
direct  and  lateral,  or  transverse,  action  constituting  electricity  and  magne- 
tism;  with  many  other  things  more  or  less  incomprehensible  at  present, 
would  all  be  affected  by  if,  and  perhaps  receive  a  full  explication  in  their 
reduction  under  one  general  law. 

I  searched  for  an  unexceptionable  test  of  my  view,  not  merely  in  the  ac- 
cordance of  known  facts  with  it,  but  in  the  consequences  which  would  flow 
from  it  if  true;  especially  in  those  which  would  not  be  consistent  with  the 
theory  of  action  at  a  distance.  Such  a  consequence  seemed  to  me  to  pre- 
sent itself  in  the  direction  in  which  inductive  action  could  be  exerted.  If 
in  strai^t  lines  only,  though  not  perhaps  decisive,  it  would  be  against  my 
view,  it  in  curved  lines  also,  that  would  be  a  natural  result  of  the  action 
of  contiguous  particles,  but  1  think  utterly  incompatible  with  action  at  a 
distance,  as  assumed  by  the  received  theories,  which,  according  to  every 
fact  and  analogy  we  are  acquainted  with,  is  always  in  straight  lines. 

Again,  if  induction  be  an  action  of  contiguou<t  particles,  and  also  the  first 
step  in  the  processor  electroljzation  (1164.949.),  there  seemed  reason  to 
expect  some  particular  relation  of  it  to  the  different  kindsof  matter  through 
which  it  would  be  exerted,  or  something  equivalent  to  a  specific  electric 
induction  for  different  bodies,  which,  if  it  existed,  would  unequivocally 
prove  the  dependence  of  induction  on  the  particles;  and  though  this,  in  the 
theory  of  Poisson  and  others,  has  never  been  supposed  to  be  the  cose,  1  was 
soon  led  to  doubt  the  received  opinion,  and  have  taken  great  pains  in  sub- 
jectins;  this  matter  to  close  experimental  examination. 

Another  ever-present  question  on  my  mind  has  been,  whether  electricity 
has  an  actual  and  independent  existence  as  a  fluid,  or  fluids,  or  was  a  mere 
power  of  matter,  like  what  ive  conceive  of  the  attraction  of  gravitation.  If 
determined  either  way  it  would  be  an  enormous  advance  in  our  knowleilge; 
and  as  having  the  most  direct  and  influential  bearing  on  my  notions,  1  have 
always  sought  for  experiments  which  would  in  any  way  tend  to  eluci^late 
that  great  question,  it  was  in  attempts  to  prove  the  existence  of  electri- 
city separate  from  matter,  by  giving  an  independent  charge  of  either  posi- 
tive or  negative  power  to  some  substance,  and  the  utter  failure  of  all  such 
attempts,  whatever  substance  was  used  or  whatever  means  of  exciting  or 
evoiving  electricity  were  employed,  that  first  drove  me  to  look  upon  induc- 
tion as  ah  action  of  the  particles  oif  matter,  each  having  both  forces  devel- 
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oped  ID  it  in  cxacti j  equal  amount.  It  is  this  circnnislance«  in 
with  otherst,  which  makes  me  desirous  of  placing  the  remarks  oo  alwolate 
charge  first,  in  the  order  of  proof  and  argument,  which  I  am  about  to  ad- 
dace  in  favour  of  my  view,  that  electric  induction  is  an  action  of  tlie  con* 
tiguous  particles  of  the  insulating  medium  or  di-electric 

Can  matter,  either  conducting  or  non-conducting,  be  charged  with  one 
tiectric  force  independently  of  the  other,  in  the  least  degree,  either  in  a 
sensible*  or  a  latent  state  ? 

The  beautiful  experiments  of  Coulomb  upon  the  equality  of  actioii  of 
conductors^  whatever  their  substance,  and  the  residence  of  all  the  electri- 
city upon  their  surfaces,*^  are  sufiicient,  if  properly  viewed,  to  prove  that 
conduciore  cannot  be  bodily  charged;  and  as  yet  no  means  of  communicat- 
ing electricity  to  a  conductor  so  as  to  relate  its  particles  to  one  electricitj, 
and  not  at  the  same  time  to  the  other  in  exactly  equal  amount,  has  been  dis- 
covered. 

With  regard  to  electrics  or  non-conductors,  the  conclusion  does  not  at 
first  seem  so  clear.  They  may  easily  be  electrified  bodily,  either  bj  com- 
munication (1247.)  or  excitement;  but  being  so  charged,  every  case  in  suc- 
cession, when  examined,  came  out  to  be  a  case  of  induction,  and  not  of 
absolute  charge.  Thus,  glass  within  conductors  could  easily  have  parts  not 
in  contact  with  the  conductor  brought  into  an  excited  state;  but  it  was  al- 
ways found  that  a  portion  of  the  inner. surface  of  the  conductor  was  in  an 
opposite  and  equivalent  state,  or  that  another  part  of  the  glass  itself  was  in 
an  equally  opposite  state,  an  inductive  charge  and  not  an  abeolute  charge  hav- 
ing been  acquired. 

Well  purified  oil  of  turpentine,  which  I  find  to  be  an  excellent  liquid 
insulator  for  most  purposes,  was  put  into  a  metallic  vessel,  and,  being  insulat- 
ed, was  charged,  sometimes  by  contact  of  the  metal  with  the  electrical  ma- 
chine, and  at  others  by  a  wire  dipping  into  the  fluid  within;  but  whatever  the 
mode. of  communication,  no  electricity  of  one  kind  was  retained  by  the  ar- 
rangement, except  what  appeared  on  the  exterior  surface  of  the  metal,  that 
portion  being  there  only  by  an  inductive  action  through  the  air  around. 
When  the  oil  of  turpentine  was  confined  in  glass  vessels,  there  were  at  first 
some  appearances  as  if  the  fluid  diil  not  receive  an  absolute  charge  of  elec- 
tricity from  tho  charging  wire,  but  these  were  quickly  reduced  to  cases  of 
common  induction  jointly  through  the  fluid,  the  glass,  and  the  surrounding 
air. 

I  carried  these  experiments  on  with  air  to  a  very  great  extent.  I  had  a 
chamber  built,  being  a  cube  of  twelve  feet  in  the  side.  A  slight  cubical 
wooden  frame  was  constructed,  and  copper  wire  passed  along  and  across  it 
in  various  directions,  so  as  to  make  the  sides  a  large  net-work,  and  then  all 
was  covered  in  with  paper,  placed  In  close  connexion  with  the  wires,  and 
supplied  in  every  direction  with  bands  of  tinfcil,  that  the  whole  might  be 
brought  into  good  metallic  communication,  and  rendered  a  free  conductor 
in  every  part.  This  chamber  was  insulated  in  the  lecture-room  of  the  Roy- 
al Institution;  a  glass  tube  above  six  feet  in  length  was  passed  through  its 
side,  leaving  about  four  feet  within  and  two  feet  on  the  outside,  and  through 
this  a  wire  pasted  from  (he  large  electrical  machine  (290.) 'o  the  air  within. 
By  woiking  the  machine,  the  air  within  this  chamber  could  be  brought  into 
what  is  considered  a  highly  electrified  state  (being,  in  fact,  the  same  state 
as  that  of  the  air  of  a  room  in  which  a  powerful  machine  is  in  operation,} 

•  Memoirei  de  !'AcadeBd^  1786,  pp.  67,  69»  7'2i  1787,  p.  453. 
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ami  at  tht  taiM  time  tbe  owtsida  df  Ihe  innilatad  ctfbe  wm  evtrjwhere 
strongi J  char|;ed«  But  putting  tbe  dianber  in  cornimiAicatios  with  the  per- 
fect ditchargifig  train  described  in  a  fermer  scriea  (292*),  and  worknig  the 
machine  so  as  to  bring  the  air  within  to  its  ntmost  degree  ol  charge,  if  I 
qukklj  cut  off  the  connexion  with  the  machine,  and  at  the  same  moment,  or 
instantly  after,  insulated  the  cube,  the  air  within  had  not  the  least  power  to 
communicate  a  further  charge  to  it.  If  anj  portion  of  the  air  was  electri- 
fied, as  glass  or  other  insulators  roaj  be  charged  (L171.)  it  was  accompanied 
by  a  corresponding  opposite  action  within  the  cube,  the  whole  effect  being 
merely  a  case  of  induction.  Every  attempt  to  charge  air  bodily  and  inde- 
pendently with  the  least  portion  of  either  electricity  Tailed. 

I  pot  a  delicate  gold-leaf  electrometer  within  the  cobe,  and  then  charged 
the  whole  by  an  outside  communication,  very  strongly,  for  some  time  toge- 
getber;  but  neither  daring  the  charge  or  after  tbe  discharge  did  tbe  elec- 
trometer, or  tbe  air  within,  9how  tbe  least  signs  of  electricity.  I  charged  and 
discharged  the  whole  ariaogement  in  various  ways,  but  in  no  case  could  I 
obtain  the  least  indication  of  an  absolute  cbargex  or  of  one  byindnction  in 
which  tbe  electricity  of  one  kind  bad  tbe  smallest  superiority  in  quantity 
over  the  other.  I  went  into  tbe  cube  and  lived  in  it,  and  using  lighted  can- 
dles, electrometers,  and  all  other  tests  of  electrical  states,  I  could  not  find 
the  least  influence  upon  them,  or  indication  of  anything  particular  given  by 
them,  though  all  the  time  the  outside  of  the  cube  was  powerfully  charged, 
and  large  sparks  and  brushes  were  darting  off  from  every  part  of  its  outer 
surface.  The  conclusion  I  have  come  to  is,  that  non-conductors,  as  well  as 
conductors,  have  never  yet  had  an  absolute  and  independent  charge  of  one 
electricity  communicated  to  them,  and  that  to  all  appearance  such  a  state 
of  matter  is  impossible. 

There  is  another  view  of  this  question  which  may  be  taken  under  the  sup- 
position of  tbe  existence  of  an  electric  fluid,  or  fluids.  It  may  be  impossi- 
ble to  have  the  one  fluid,  or  state,  in  a  free  condilion  without  its  producing 
by  induction  the  other,  and  yet  possible  to  have  cases  in  which  an  isolated 
portion  of  matter  in  one  condition  being  uncharged,  shall,  by  a  change  of 
state,  evolve  one  electricity  or  the  other;  and  thongh  such  evolved  electri- 
city might  immediately  induce  the  opposite  state  in  its  neighbourhood,  yet 
tbe  mere  evolution  of  one  electricity  without  the  other  in  the  Jirst  instance^ 
would  be  a  very  important  fact  in  the  theory  which  assumes  a  fluid  or  flu- 
ids; these  theories,  as  I  understand  them,  not  assigning  the  slightest  reason 
why  such  an  effect  should  not  occur. 

But  on  searching  for  such  cases  1  cannot  find  one.  Evolution  by  friction, 
as  is  well  known,  gives  both  powers  in  equal  proportion.  9o  does  evolution 
by  chemical  action,  notwithstanding  the  great  diversity  of  bodies  which  may 
be  employed,  and  tbe  enormons  quantity  of  electricity  which  can  in  this 
manner  be  evolved  (371.  376.  861.868.)  Tbe  more  promising  cases  of 
change  of  state,  whether  by  evaporation,  fusion,  or  the  reverse  processes, 
still  give  both  forms  of  the  power  in  equal  proportion;  and  tbe  cases  of 
splitting  of  mica  and  other  crystals,  the  breaking  of  sulphur,  &c.  &c.,  are 
subject  to  tbe  same  limitation. 

As  far  as  experiment  has  proceeded,  it  appears,  therefore,  impossible  ei- 
ther  to  evolve,  or  make  disappear,  one  electric  force  without  equal  and  cor- 
responding change  in  the  other.  It  is  also  equally  impossible  experimen- 
tally to  chaise  a  portion  of  matter  with  one  electric  force  independently  of 
the  other.  Charge  always  implies  induction^  for  It  can  in  no  instance  be 
effected  without;  and  also  the  presence  of  the  two  forms  of  power,  equally 
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at  the  moment  of  development  and  anerwnrds.  There  is  oo  absolute 
charge  of  matter  with  one  fluid;  no  latency  of  a  single  electricity.  This 
though  a  negative  result,  is  an  exceedingly  important  one,  being  probably 
the  consequence  of  a  natural  impossibility,  which  will  become  clear  to  ns 
when  we  understand  the  true  condition  and  theory  of  the  electric  power. 

The  preceding  considerations  already  point  to  the  following  conclnrions : 
bodies  cannot  be  charged  absolutely,  but  only  relatively,  and  bj  a  prin^^ple 
which  is  the  same  with  that  of  induction.  All  charge  is  sustained  by  iodnc- 
tion.  All  phenomena  of  inttnsiiy  include  the  principle  of  induction.  All 
excitation  is  dependent  on,  or  directly  related  to,  induction.  All  currents  in- 
volve previous  intensity  and  therefore  previous  induction.  Inouctioh  ap- 
pears to  be  the  essential  functioh  both  in  the  first  development,  and  the  con- 
sequent phenomenal  ofelectricity. 

The  electrometer  and  inductive  apparatus  employed  will  be  found  de- 
scribed in  the  (R.  S.)  Philosophical  Transactions  for  1838,  part  I,  and  io 
4he  Lond.  &  £d.  Phil.  Mag.  for  October,  1838. 


Meteorology. — Meeting  of  the  British  Association* 

Dr.  Daobeny  read  a  paper  ^^On  the  Climate  of  North  America." 
The  Doctor  began  by  obser?ing,  that  although  the  general  fact  was  ad- 
mitted that  the  eastern  portion  of  the  New  World  possessed  a  lower  tem- 
perature than  the  western  portion  of  the  Old,  yet  that  much  remains  to  be 
done  before  the  relative  climate  of  these  two  portions  of  the  globe  can  be 
regarded  as  in  any  degree  determined.  In  proof  of  this,  he  eihibited  a  ta- 
ble, in  which  he  had  entered  a  series  of  all  the  mean  temperatures  of  dif- 
ferent places  in  North  America,  which  he  had  been  able  from  various  soor- 
ce3  to  collect,  and  showed  that  the  greater  part  of  them  were  very  little  to 
be  relied  upon  as  to  accuracy.  In  Canada,  the  best  observations  yet  made 
were  those  by  McCord,  of  Montreal;  and,  in  the  United  States,  those  con»- 
municated  by  the  Regents  of  the  University  of  the  State  of  New  York,  with 
respect  to  the  mean  temperature  of  no  less  than  thirty -three  places  within 
the  state,  where  academies  supported  at  the  public  eipense  are  established. 
But  the  observations  are  likewise  defective,  in  not  taking  any  account  of  the 
intensity  of  solar  radiation,  which  probably  affects  the  distribution  of  plants 
and  animals  in  a  manner  which  is  quite  distinct  from  its  accompanying  tem- 
perature. Hence,  though  many  plants  which  grow  io  this  country  are  killed 
by  the  winters  of  comparatively  southern  latitudes  in  America;  yet  others, 
which  require  the  warmth  of  a  wall  or  of  a  southern  aspect  here,  are  found 
in  comparatively  high  latitudes  in  the  New  World.  But  though  the  obser* 
vations  yet  made  are  so  imperfect,  there  seems  no  want  of  disposition  either 
in  Canada  or  in  the  United  States  to  contribute  to  the  advancement  of  mete- 
orology, and  to  adopt  the  suggestions  of  European  philosophers  on  this 
subject,  as  is  evidenced  by  the  promptitude  with  which  Sir  John  Herschel^ 
suggestions,  with  respect  to  hourly  observations  on  certain  days,  have  been 
acted  on  in  both  countries;  and,  hence,  Dr.  Daubeny  suggested  that  It  would 
be  likely  to  contribute  much  to  the  advancement  of  this  science,  if  the 
Association  were  to  circulate  extensively  in  the  United  States  instructions 
both  as  to  the  use  of  meteorological  instruments,  and  as  to  the  proper  hours 
for  observing;  and  if  they  were  to  present  to  three  or  four  public  institutions 
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ill  Upper  ftod  Lower  Canada  sett  of  the  instmineDts  deemed  most  importaDt^ 
carefallj  compared  with  each  other«  or  with  a  aniform  standard. 

Sir  John  Herwhel  said,  that  of  all  the  sciences  which  now  engross  the  at* 
tention  of  the  thinking  part  of  man1cind«  none  required  a  greater  onion  of 
exertion  than  meteorology;  in  fact,  from  want  of  attention  to  this,  there  was 
no  science  in  the  pursuit  of  which  so  much  time  and  labour  had  been  thrown 
away.     In  it,  union  might  emphatically  be  said  to  be  strength,  while  mere 
individual  exertion  was  little  better  than  inaction.     With  this  conviction,  he 
had  some  time  since  ventured  to  propose  that  meteorological  observations, 
continued  through  the  twenty-four  hours,  should  be  made  simultaneously  in 
all  parts  of  the  globe.     He  was  happy  to  say,  that,  in  conformity  with  this 
suggestion,  he  had  received  numerous  communication9,  giving  the  observa- 
tions made  at  widely  distant  stations  on  the  appointed  days;  and  to  none  had 
he  to  express  his  obligations  in  stronger  terms  than  to  the  philosophers  of 
the  United  States  of  America.     In  some,  however,  of  the  most  valuable 
meteorological  registers,  he  found  the  hours  of  observation  selected  were 
those  only  of  the  day.    Now,  he  was  aware  of  the  great  additional  labour 
required  for  night  observations,  and  that  nothing  but  zeal  of  a  high-philoso« 
pher-power  could  enable  observers,  for  any  length  of  time,  to  pursue  such 
observations;  but  when  he  considered  the  importance  of  these  registers  to 
the  science,  he  could  not  but  press  the  practice  anxiously  on  public  atten- 
tion.    The  results  of  these  night  observations  would  foe  found  to  differ  very 
widely,  and  often  most  materially,  from  those  of  day;  the  fluctuations  of  the 
barometer  were  different,  the  formation  and  dispersion  of  clouds  and  the 
falling  of  rain,  all  followed  different  laws  by  night  from  those  which  by  day 
controlled  their  courses. — Sir  David  Brewster  called  attention  to  the  impor- 
tant fact,  clearly  established  by  the  meteorological  observations  recorded  in 
the  neighbourhood  of  New  York,  and  those  of  Hansteen  and  Erman  in  Si- 
beria, that  two  points  of  maximum  cold  existed  in  these  regions,  very  gen- 
erally agreeing  in  position  with  the  centres  of  maximum  magnetic  intensities; 
and  like  them,  too,  the  maximum  of  N.  America  indicated  a  decidedly  high- 
er degree  of  cold  than  that  which  characterized  the  Siberian  pole.  Also,  that 
the  lines  of  equal  mean  temperature,  as  they  surround  these  poles,  had  such 
a  relation  to  the  lines  of  equal  magnetic  intensity,  as  to  point  out  clearly 
some  yet  unknown  connexion  between  these  two  classes  of  phenomena. 
The  saoae  gentleman  who  addressed  the  Section  at  the  close  of  Mr.  Whe- 
well's  paper,  said,  that  he  could  not  agree  to  some  of  the  conclusions  at  which 
Dr.  Daubeny  had  arrived.    As  to  the  connexion  between  animal  and  vege- 
table life  and  climate,  something  more  would  be  found  necessary  than  mere 
mean  temperature.  He  had  often  ridden  violently  and  used  much  bodily  exer- 
tion  in  New  Sooth  Wales,  with  the  thermometer  at  llO*'  in  the  shade,  when 
the  same  temperature  in  England  would  be  insupportable;  and  in  the  East 
Indies  all  Europeans  were  so  enervated  when  the  thermometer  stood  at  this 
height,  as  to  be  nearly  incapable  of  active  exertion.     As  to  vegetation,  we 
had  on  the  one  side  of  the  Himalayan  range,  at  an  elevation  of  little  more 
than  10,000  feej,  lichens,  and  all  the  stunted  vegetation  of  the  polar  regions; 
while,  on  the  other  side,  at  an  elevation  of  nearly  16,000  feet,  we  had  corn 
fields  and  large  forest  trees,  and  all  the  productions  of  temperate  regions 
of  the  earth.     Nor  could  he  agree  in  Dr.  Daubeny's  conclusion,  that  the 
mean  temperature  to  the  west  of  the  Alleghany  mountains  was  much  lower 
in  North  America  than  to  the  east.    In  his  opinion,  the  contrary  was  the 
fact  In  many  parts  west  of  the  Rocky  mountains.     In  California,  and  along 
the  Colombia  rivers  were  found  large  cedars  and  other  productions  of  coun- 


Digitized  byVjOOQlC 


Progress  ofPhj/Mitml  Science. 

tries  borderio;  eo  ttopical;  while  (o  theeaati  is  the  verj  tame  lafitndas,  eoald 
only  be  found  HchcoB,  asd  almost  all  other  polar  vegetablea.  lo  his  opiniea, 
th«  conrses  of  rivers  and  of  eztenstve  forests,  as  well  as  the  falgii  raof^s  oif 
moantainons  tracts,  were  to  be  taken  into  account,  as  inflaencing,  meet  mate* 
rially  the  climate  of  the  circumjacent  territories.  Dr.  Dauheoy  ezplahiei] 
that  he  had  been  nrieunderstood,  it  supposed  to  say  that  all  places  to  the 
west  of  the  Alleghany  mountains  were  colder  in  their  climate  than  those  to 
the  east,  his  observations  bad  reference  to  the  space  Included  between  the 
Alleghany  and  the  Rocky  ranges  of  mountains,  or  what  is  in  part  called  the 
▼alley  of  the  Mississippi,  compared  with  the  more  eastwardly  portion  of 
North  America.  With  many  of  the  other  observations  of  the  gentlemaD 
he  concurred,  nor  was  he  aware  that  they  were  opposed  to  any  of  the  state- 
ments comprised  in  his  very  brief  notice  of  the  climate  of  North  Aanerica. 
Prof.  Bache,  of  Philadelphia,  made  some  remarks  on  the  importance  of 
connecting  the  observations  making  in  the  United  States,  with  any  which 
the  British  Association  might  institute  in  the  colonies  of  Britain  in  North 
America.  Considerable  progress,  he  said,  had,  within  a  few  years,  been 
made  in  America  in  the  science  of  meteorology.  The  abstracts  of  the  re- 
ports of  meteorological  observations  from  the  academies  of  the  state  of 
New  York,  and  the  deductions  made  from  them  by  Sir  David  Brewster,  had 
been  a  great  stimulus  to  increased  activity  in  that  department.  The  re- 
commendations of  Sir  John  Herschel  had  not  only  been  adopted  by  Individ- 
uals, but  had  led  to  the  formation  of  societies  for  the  cultivation  of  meteor- 
ology. These,  independently  o{  other  facts,  convinced  him  that  be  hazard- 
ed nothing  in  promising  the  hearty  concurrence  of  meteorologists  in  the 
United  States  in  any  eitensive  plan  which  the  British  Association  should 

sanction.  Brit.  Amoc.— Athensmn. 


On  Professor  Ehhembbro  and  "Hausmank's  Discoveries  regarding  ttoo  va- 
rieties of  SUieeous  Earth  found  near  Oberohe  in  the  Hanoverain  Province 
ofLuneberg. 

On  the  8th  January  1838,  Professor  Hausmann  communicated  to  the 
Royal  Society  of  Sciences  of  Gottingen,  a  preliminary  notice,  on  a  dis- 
covery connected  with  our  own  country,  which  is  undoubtedly  among;  the 
most  remarkable  facts  lately  added  to  the  science  of  geognosy. 

In  the  month  of  November  this  year,  Colonel  von  Hammeratein, 
President  of  the  Provincial  Agricultural  Society  at  Uelzen,  in  the  terri- 
tory of  Lfineberg,  the  able  author  of  several  prize  essays,  and  the  zealous 
promoter  of  the  agriculture  of  his  native  country,  had  the  goodness  to 
send  to  Professor  Hausmann  two  specimens  of  varieties  of  earth,  which 
were  dug  out  near  Oberohe  during  an  excavation  made  by  the  above- 
mentibned  society  in  the  district  of  Ebstorf.  The  extreme  lightness  of 
these  varieties  of  earth  rendered  it  improbable  that  they  were  of  an  ar- 
gillaceous nature;  but  their  state  of  aggregation  did  not. permit  us  to 
conclude  that  they  consisted  of  pure  silica,  although,  notwithstanding 
this,  they  really  have  such  a  composition,  according  to  the  chemical  ex- 
amination kindly  instituted  by  Dr.  Wigners  in  the  academical  laboratory. 
The  specimen  No.  1,  according  to  this  investigation,  is  chemically /»ttine 
silica.  It  has,  at  the  same  time,  a  fine,  extremely  loose,  earthy,  flaky 
consistence,  and  a  chalk  white  colour.  It  has  a  soft  and  meagre  feeling, 
aomewhat  like  starch,  and  doea  not  grate  between  the  teeth.    On  water 
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it  swims  For  a  moment*  then^sinks  down,  and  gradually  swells  up.  Mixed 
vrith  a  little  water,  it  acquires  a  pasty  consistence,  without  being  adhe- 
sive. The  specimen  No.  2.  is  also  silica,  but  contains  likewise  a  very 
insignificant  quantity  of  a  matter  destructible  by  fire.  Its  fracture  is  fine« 
earthy;  the  colour  brownish-grey,  slightly  inclining  to  green,  becoming 
darker  by  the  addition  of  moisture.  It  is  friable,  meagre,  but  soft  to  the 
iouch,and  adheres  to  the  tongue.  It  swims  on  waterfor  some  minutes,  but 
it  afterwards  sinks,  absorbing  water  with  a  noise,  giving  out  many  air- 
bubbles,  &nd  then  expands  gradually  by  irregular  splitting  of  the  laminae, 
without  being  altogether  separated.  When  exposed  to  heat,  it  rapidly 
assumed  a  white  colour.  Here  and  there  it  is  traversed  by  veins  of  pure, 
chalk- white,  fine-earthy,  silica,  filled  with  smaller  or  larger  cavities. 

According  to  the  information  communicated  by  Colonel  von  Hammer*  • 
stein  to  Professor  Hausmann,  this  silica  has  been  found  in  astonishing 
quantity  in  six  different  places  of  the  above-mentioned  district,  on  the 
edge  and  first  acclivity  of  the  great  plateau  of  the  LUneburger  Haide^ 
covered  to  the  depth  of  only  one  foot  and  a  half  by  the  soil.  The  pure 
white  silica  forms  the  upper  bed,  and  has  a  thickness  of  10  feet  to  18 
feet.  The  coloured  portion  is  beneath,  and  has  been  already  penetrated 
tu  a  depth  of  10  feet,  without  the  lower  boundary  having  been  reached. 

The  peculiar  sjiate  of  aggregation  of  this  silica  led  Professor  Haus- 
mann to  conjecture  that  it  might  be  analogous  to  the  Kteselguhr  found  in 
the  turfatFranzensbad  in  Bohemia,  and  that  like  that  substance,  it  might 
be  composed  of  the  siliceous  shields  of  infusory  animals.  A  preliminary 
-microscopic  examination  seemed  to  confirm  this  notion.  In  order  to 
attain  certainty  on  this  subject,  Professor  Hausmann  sent  specimens 
to  the  distinguished  investigator  of  the  infusory  world,  Professor  Ehren- 
berg  of  Berlin,  who,  by  his  extraordinary  discoveries  regarding  the  oc- 
currence of  fossil  infusoria,  has  opened  an  entirely  new  field  of  the  most 
interesting  investigations.  He  requested  that  naturalist  to  examine 
these  specimens  of  earth  more  minutely,  with  a  special  view  to  these  ob- 
jects, and  he  received,  through  his  kindness,  the  intelligence,  that  both 
earths  are  entirely  composed  of  beautiful  and  perfectly  preserved  infusory 
coverings;  that  these  are  very  various,  but  still  belong  only  to  known 
species,  and  to  such  as  are  found  in  a  living  state  in  fresh  water  at  the 
present  day.  In  the  earth  No.  1  they  are  free  from  foreign  admixture  ; 
hut  in  No.  2  they  are  mixed  with  organic  slime,  and  with  the  pollen  of 
pines.  During  even  his  first  examination.  Professor  Ehrenberg  succeed- 
ed in  determining  several  species  of  infusoria,  whose  coverings  form  this 
silica,  and  in  ascertaining  that  there  occurs,  in  the  lower  bed,  a  species 
of  infusoria  found  in  the  polishing  slate  of  Habichtswald  and  Hungary  | 
and  another  peculiar  to  the  Kieselguhr  of  Bohemia  ;  both  of  which  seem 
to  be  entirely  wanting  in  the  upper  bed  :  but  upon  these  points  we  shall 
defer  further  remarks,  in  order  that  we  may  not  anticipate  the  publication 
of  the  completed  investigation  of  Professor  Ehrcnberg. 

That  a  mass  more  than  twent-y  feet  in  thickness  should  consist  almost 
entirely  of  the  coverings  of  animals  which  are  invisible  to  the  naked  eye 
and  which  can  only  be  recognised  with  the  assistance  of  a  high  magni- 
fying power,  is  an  extraordinary  fact,  and  one  which  the  mind  cannot 
fully  comprehend  without  some  difficulty.  The  farther  we  attempt  to 
pursue  the  subject  the  more  we  are  astonished.  That  which  occurs  in 
an  invisible  condition  in  the  fluid  element,  and  which  cannot  be  recog* 
nised  by  the  human  senses  without  the  assistance  of  art,  becomes,  by 
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immense  accumulation  and  solidification,  one  of  the  circle  of  phenomena 
which  are  i;vitnessed  by  us  in  the  ordinary  way ;  a  compact  mass  is 
formed,  which  can  be  weighed,  felt,  and  seen ;  and  this  mass  is  present- 
ed to  us  in  such  quantity,  that,  when  regarded  only  in  one  direction,  it 
surpasses  by  three  times  the  height  of  the  human  figure.     Who  could 
venture  to  calculate  the  number  of  infusory  animals  which  would  be  re- 
quired to  produce  even  one  cubic  inch  of  this  mass?     And  who  could 
venture  to  determine  the  number  of  centuries  during  which  the  accumu- 
lation of  a  bed  of  twenty  feet  in  thickness  was  taking  place?     And  yet 
this  mass  is  only  the  product  of  yesterday  compared  with  the  other  more 
compact  siliceous  masses  for  which  the  infusoria  of  a  destroyed  creation 
afibrded  materials.     But  what  would  have  become  of  that  loose,  light 
silica, — which,  by  its  great  porosity  and  its  power  of  absorbing  water 
in  quantity,  in  some  measure  indicates  its  origin, — if,  instead  of  being 
covered  by  soil  one  foot  and  a  half  in  thickness,  it  had  been  covered  by 
a  great  mass  of  earth  or  rock  ;  or  if  another  power,  such  as  the  action  of 
fire,  had  caused  its  solidification?     In  that  case,  we  should  have  had  no 
bed  twenty  feet  in  thickness,  but  should  perhaps  have  found  a  compa^ct 
stony  mass,  capable  of  scratching  glass,  affording  sparks  with  steel,  and 
polishable, — a  substance,  which,  were  it  not  for  the  abundant  evidence 
furnished  by  the  discoveries  of  Ehrenberg,  it  would  be  still  more  difficult 
to  suppose  had  resulted  from  the  coverings  of  invisible  animals.     Such 
a  consolidation  and  hardening  of  this  loose  silica,  might  perhaps  be 
partly  accomplished  in  another  way,  by  making  the  experiment  of  em- 
ploying it  for  the  manufacture  of  glass,  or  as  one  of  the  ingredients  in 
porcelain  ;  by  which  means  a  discovery  so  very  remarkable  in  a  natural 
historical  point  of  view  might  at  the  same  time  become  of  practical  im- 
portance.    Glass  formed  from  the  coverings  of  infusory  animals!     Who 
would  a  few  years  ago  have  believed  in  the  possibility  of  this  substance, 
by  whose   assistance  invisible  life  in  water  is  revealed  to  us,  being  pre- 
pared from  a  material  derived  from  the  same  world  of  extremely  minute 
animated  beings;  or  that  we  should  be  enabled,  by  means  of  a  substance 
furnished  by  an  invisible  creature,  to  investigate  the  smallest  and  most 
obscure,  as  well  as  the  largest  and  most  remote,  bodies  in  creation? — 
(Communicated  to  us  by  Professor  Hausmann  from  the  *'  Gottingische 
gelehrte  anzeigen^"  35th  January,  18S8.)  £d.Pbiioa.  JoumaL 

An  additional  interest  is  given  to  the  foregoing  statement  by  the  fact 
that  a  deposit  of  these  infusorial  coverings,  analogous  to  that  above 
described,  has  been  discovered  by  Professor  J.  \V.  Bailey  of  West 
Point,  N.  Y.;  and  they  doubtless  will  be  found  in  no  inconsidera1>le  ex- 
tent in  other  parts  of  this  country.  Professor  Bailey  says  the  deposit 
he  discovered  is  •*  8  or  10  inches  thick  and  probably  several  hundred 
yards  in  extent,  which  is  wholly  made  up  of  the  siliceous  shells  of  the 
Bacillaria,  &c.,  in  a  fossil  state;"  v.  his  paper  with  figured  descriptions 
in  Silliman^s  Journal,  October,  1838.  We  have  examined  a  portion  of 
this  ^clay  coloured  mass"  from  West  Point,  under  the  microscope,  and 
witnessed  the  organic  forms  as  described  by  the  discoverer.  G. 


Relations  of  Light  Heatf  and  Electrieity^^^Bj  M.  BEoquBREL. 
If  we  inquire  concerning  the  relations  which  exist  between  the  pro- 
dttction  of  heat  and  the  production  of  electricity,  in  the  mutual  friction 
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oT  two  bodiest  the  foUowifig^  are  the  consequences  which  result  from  the 
experiments  which  have  been  recently  made.  The  displacement  of  parts 
of  the  rubbed  surfaces  always  occasions  a  disengagement  of  heat  and  a 
disengagement  of  electricity, — two  effects  which  exert  a  mutual  depen- 
dence. This  dependence,  however,  is  so  much  obscured,  that  it  is  still 
impossible  to  affirm  if  the  one  precedes  the  other,  or  vice  vena.  We 
can  only  make  conjectures  on  this  point, — conjectures  which  go  to  shew 
that  the  heat  is  derived  from  the  electricity,  when  the  bodies  are  of  the 
9ame  nature, — are  bad  conductors  of  caloric, — and  only  differ  as  to  the 
condition  of  their  surfaces.  The  surface  which  is  most  heated  becomes 
negatively  electrified  ;  and  that  which  is  least  heated  positively.  When 
the  bodies  are  different,  the  effects  become  more  complex,  and  can  be 
interpreted  only  when   the  results  are  immediately  under  observation. 

Some  facts  recently  brought  under  review  permit  us  to  group  together 
the  relations  discovered  between  heat  and  electricity,  and  of  which 
phosphorescence  supplies  an  example.  It  is  known  that  this  phenomenon 
shews  itself  wherever  particles  of  bodies  which  are  bad  conductors  of 
electricity  are  disturbed  by  percussion,  friction,  heat,  light,  a  shock  of 
electricity,  or  when  they  are  decomposed  by  chemical  action.  These 
causes  are  precisely  those  which  likewise  disengage  electricity ;  andthf 
phenomena  being  atomic,  must  produce  an  infinite  number  of  minute 
sparks,  which  together  produce  a  faint  light  similar  to  phosphorescence. 
Hence  we  may  suppose  that  phosphorescence  has  an  electrical  origin. 

In  glow-worms  ^Zampyru^  and  the  infusoria,  we  are  ignorant  whence 
the  phosphorescence  proceeds,and  whether  it  be  owing  to  electricity.  The 
important  experiments,  however,  of  M.  Ehrenberg  are  about  to  instruct 
us.  This  able  physiologist  has  lately  been  studying  with  peculiar  care 
(he  light  which  is  emitted  in  darkness  by  the  infusoria  and  theannelides 
which  make  the  ocean  luminous  in  certain  countries,  especially  when  its 
surface  is  agitated  by  a  gentle  breeze.  Having  placed  on  the  object- 
glass  of  his  microscope,  water  containing  these  animalcula,  he  was  ex- 
ceedingly astonished  to  perceive,  that  the  diffused  glimmer  which  sur- 
rounded them  was  nothing  else  than  a  collection  of  a  vast  number  of 
small  sparks  which  came  from  every  part  of  their  bodies,  and  particu- 
larly from  the  bodies  of  the  annelides.  These  sparks,  which  succeeded 
each  other  with  great  rapidity,  had  such  a  resemblance  with  those  we 
observe  in  common  electrical  discharges,  that  M.  Ehrenberg  does  not 
hesitate  to  conclude  that  they  are  identical.  He  has  also  satisfied  him- 
self that  the  light  emitted  is  not  owing  to  a  particular  secretion,  but 
solely  to  a  voluntary  act  of  the  animalcule,  and  that  it  shews  itself  as 
often  as  it  is  irritated  by  mechanical  or  chemical  means,  that  is  to  say, 
by  agitating  the  water,  or  throwing  either  alcohol  or  acid  into  it.  This 
is  an  .additional  analogy  with  the  torpedo,  which  only  gives  a  discharge 
when  irritated.  In  the  animalcula,  as  in  the  torpedo,  it  is  also  observed 
that  the  discharge  recommences  after  a  certain  time  of  repose.  From 
this  similarity  of  effects,  in  the  same  circumstances,  may  we  not  infer  an 
identity  as  to  the  causes?  Now,  in  the  torpedo,  it  is  already  known, 
and  no  one  longer  doubts  it  is  electricity;  and,  hence,  we  must  admit 
that  electricity  is  also  the  cause  which  produces  the  phosphorescence 
of  the  infusoria  and  the  annelides.  It  is  sufficiently  remarkable  that  the 
luminous  or  other  phenomena  which  depend  upon  electricity  are  so  much 
^be  stronger  in  proportion  as  the  animals  are  smaller;  and  it  would  ap<* 
pear  that  this  profusion  of  the  electrical  Quid^  which  is  emitted  on)/  by 
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beings  of  an  inferior  order,  is  destined  to  discharge  other  functions  in 
beings  of  a  higher  order. 

Is  it  not«  after  this,  allowable  to  imagine,  as  M.  Berzelius  and  other 
philosophers  have  advanced,  that  the  light  which  is  disengaged  by  com- 
bustion, and  which  occasions  so  great  a  disengagement  of  electricity,  is, 
also,  nothing  more  than  the  result  of  the  discharge  of  an  infinite  num- 
ber of  small  sparks  produced  in  the  combination  of  combustible  with 
other  burning  bodies? 

We  perceive,  therefore,  that  the  relations  which  associate  together 
light,  heat,  and  electricity,  acquire  from  day  to  day  additional  exten- 
sion, and  demonstrate  that  these  three  agents  which  rule  in  the  atomic 
constitution  of  bodies,  are  derived,  according  to  all  appearances,  from  a 
single  principle  of  an  ethereal  nature,  spread  throughout  space  and 
through  all  bodies.  Ed.Phiios.  JoumL 


Mechanics^  Reffister. 


List  of  American  Patents  which  issued  in  Febbuart,  1838. 
WUh  Remarkt  and  Exemplifications  by  the  Editor* 


43.  For  an  improvement  in  Propelling  Steam  Vessels;  John  Erics- 
son, a  subject  of  the  kingdom  of  Sweden,  now  residing  in  Great  Britain, 
February  i. 

*'This  invention  consists  of  two  broad,  metallic  hoops,  or  short  cylinders, 
supported  by  spiral  arms,  or  spokes,  and  made  to  revolve  in  contrary  direc- 
tions, but  at  different  velocities- from  each  other,  round  a  common  centre; 
such  hoops,  or  cylinders,  being  also  placed  entirely  under  the  water  at  the 
stern  of  the  boat,  and  furnished  each  with  a  short  spiral  plate;  the  plates 
of  each  series  standing  in  at  an  angle  the  exact  converse  of  the  angle  given 
to  those  in  the  other  series, and  kept  revolving  by  the  power  of  a  steam  en- 
gine, whereby  a  steam-boat  maybe  propelled  etfe<2tually, notwithstanding 
any  variation  in  the  draught  of  water." 

Such  is  the  announcement  of  the  nature  of  the  invention;  after  describ- 
ing which,  by  references  to  drawings,  the  patentee  says,  <*Now,  whereas  the 
use  of  spiral  wheels  acting  obliquely  against  the  water,  and  moving  in  con- 
trary directions  for  propelling  steam -boats  is  not  new,  I  do  not  claim  as  my 
invention  the  use  of  such  spiral  planes,  or  their  contrary  motion;  but  I  claim 
as  my  invention  the  metallic  hoops,  or  cylinders,  and  the  spiral  arms,  or 
spokes,  hereinbefore  described,  together  with  the  entire  immersion  of  the 
propeller,  by  which  means  1  am  enabled  to  employ  all  the  spiral  plates  at 
one  time,  and  thereby  the  beneficial  result  of  a  great  propelling  force  will 
be  obtained  by  a  propeller  of  much  less  dimensions  than  heretofore.  And, 
I  also  claim  as  my  invention,  the  giving  a  greater  speed  to  the  outer  series 
of  spiral  plates,  which  move  in  the  current  produced  by  the  motion  of  the 
other  series,  and  by  which  greater  speed  the  beneficial  result  of  saving  of 
power,  and  increased  propelling  force  will  be  obtained. 

^And  I  further  claim  as  my  invention,  the  application  of  the  propeller, as 
described  in  drawing  No.£,  that  is  to  say.  First.  I  claim  the  upright  hollow 
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stern,  with  its  arms,  or  hollow  braaches  fur  carrying  the  propeller,  by  meaiia 
of  which  stern  the  propeller  maj  be  either  suspended,  and  immersed  under 
the  water  when  required  to  be  used,  or,  on  other  occasions,  lifted  out  of  the 
wafer,  so  as  not  to  interfere  with  the  sailing  of  the  vessel.  Secondly,  I 
claim  the  drum,  or  conical  casing  for  protecting  the  beril  wheels,  and  for 
diminishing  the  resistance  in  passing  through  the  water.  Thirdly.  I  claim 
the  attaching  the  propeller  to,  or  detaching  it  from,  the  engine,  or  other 
power  employed  on  board  the  vessel,  by  means  of  a  coupling  box  at  the  up- 
per end  of  the  upright  shaft  of  the  bevil  wheels." 

The  foregoing  will  afford  a  good  general  idea  of  the  nature  of  the  thing 
patented;  its  actual  utility  is,  of  course,  to  be  decided  by  experience ;  the 
accounts  of  its  trial  abroad,  so  far  as  they  have  been  carried,  have  been 
satisfactory;  this,  however,  proves  but  little,  as  the  same  might  be  said 
of  numerous  inventions  of  which  we  never  hear  again  ;  appearances,  nev« 
ertheless,are  certainly  in  its  favour.  It  may  be  doubted  whether  the  claim 
made  to  *Mhe  entire  immersion  of  the  propeller,"  can  be  sustained;  spiral 
wheels,  and  segments,  and  also  some  revolving  paddles,  have  been  entirely 
immersed;  but  if  this  claim  be  considered  as  limited  to  the  entire  immer- 
sion of  the  wheels  attached  as  described,  the  objection  might  be  removed. 

Wheels  of  this  kind,  entirely  submerged,  were  probably  first  essayed  in 
this  country.  The  late  Col.  Stevens  of  Hoboken,  New  York,  in  the  year 
1805,  informed  the  writer  that  he  had  tried  such  wheels  in  the  stern  of  a 
boat,  first  using  a  single  wheel  in  the  centre.  The  tendency  of  the  boat  so 
tried,  was  to  move  in  a  circle;  a  result  due  to  the  lessened  resistance,  as  the 
vanes  rose  towards  the  surface,  in  consequence  of  the  greater  ease  with 
which  the  water  was  removed  out  of  the  way.  Subsequently,  two  anch 
wheels  were  tri«d,  side  by  side,  revolving  in  reversed  directions;  but  the 
effect  not  being  deemed  equal  to  that  which  had  been  hoped  for,  the  thing 
was  abandoned.  In  the  present  instance,  the  shaft  of  one  wheel  is  a  tube, 
through  which  that  of  the  other  wheel  passes,  one  of  the  two  wheels,  there- 
fore, revolving  immediately  in  front  of  the  other;  an  arrangement  which  ap- 
pears likely  to  be  productive  of  much  advantage. 


44.  For  an  improvement  in  Pumps;  Joseph  Smart,  £aston,  North- 
ampton county,  Pennsylvania,  February  3. 

This  is  a  double-acting,  forcing  pump«  in  which  the  improvement  claimed 
consists  in  the  inserting  of  the  lower  valves  in  such  a  manner  as  that  they 
may  be  readily  removed  for  repair,  without  disturbing  the  ^ther  parts  of  the 
pump,  and  without  the  necessity  of  working  down  in  the  well.  One  of  the 
lower  valve  seats  is  covered  with  a  cap,  which  may  be  removed  to  get  at 
the-valve;  the  other  lower  valve  seat  is  immediately  under  the  main  cylin^p 
der,  and  we  do  not  see  in  what  way  this  is  to  be  come  at  more  handily  than  in 
many  other  pumps;  the  claim,  however,  is  confined  to  the  one  with  the  cap. 


45.  For  an  improvement  in  the  Saw  for  sawing  he;  John  Barker, 
Cambridge,  Middlesex  county,  Massachusetts,  February  3. 

The  claim  under  this  patent  is  to  '*tbe  peculiar  formation  and  construc- 
tion of  the  teeth  of  the  saw,"  which  is  made  with  a  handle  fixed  in  the  up- 
per end,  in  the  manner  of  the  ordinary  pit  saw.  The  teeth  are  cut  in  with 
their  upper  and  lower  sides  parallel  to  each  other,  and  sloping  towards  the 
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front  edge  it  in  ingte  of  iboat  45«.  The  tpice  between  two  contipmi 
teeth  is  then  sloped  kMck,  ibout  in  eiehth  of  in  inch,  in  a  straight  lint, 
which  regalites  the  depth  of  the  cot  of  eich  tooth.  The  front  edge  u  t» 
be  thickened,  so  is  to  ciuse  the  siw  to  rnn  freel j. 


46.  For  an  improved  Mill  for  Breaking  and  crumbling  lumps  of 
Sugar;  William  Bent,  city  of  Philadelphia,  February  3. 

The  sugar  is  to  be  pat  into  a  hopper  beneath  which  there  is  a  cylinder  set 
round  with  i  number  of  rows  of  iron  teeth,  which  cylinder  is  to  be  tamed 
by  a  winch,  and  the  teeth  thereon  are  to  pass  through  slats,  or  openings,  io 
an  iron  plate;  as  the  sugar  descends,  it  is  operated  upon  in  its  passage  be- 
tween the  cylinder  and  plate,  and  thus  pulverixed.  The  claim  is  to  the 
^•reducing  of  sugar  by  means  of  the  aforesaid  teeth,  crushing  it  against  the 
grating;  whereas  in  the  method  heretofore  used  the  machine  for  ssid  par* 
pose  consists  of  two  cylinders,  of  wood,  or  iron,  set  in  frame  work,  and  neir- 
ly  in  contact  with  each  other,  between  which  cylinders  the  sugar  is  passed 
by  turning  them  with  a  crank,  at  great  cost  of  labour." 


47.  For  an  improved  process  of  Bating  Hides  and  Skins;  Wm. 
Zollickoffer,  M iddlebury,  Carroll  County,  Maryland,  February  3. 

(See  Specification.) 

48.  For  improvements  in  the  Arrangement  €f  Gearing  for  drivif^ 
Machinery;  Jesse  Urmy,  Wilmington,  Delaware,  February  3. 

The  claim  is  to  **the  arrangement  of  an  open  mortise  wheel  for  lumiDg 
the  two  pinions  placed  inside  of  the  same,  in  one  direction,  both  acting  on 
the  centre  pinion  on  the  centre  shaft,  by  means  of  the  cog  wheels  oo  the 
pinion  shafts,  as  described."  The  machine  represented  is  that  called  a  horse 
power.  The  '^mortise  wheel"  is  merely  a  wheel  within  the  periphery  of 
which  two  pinions  revolve,  on  opposite  points,  for  the  purpose  of  eqail- 
zing  the  bearing  of  the  main  vertical  shaft,  on  which  the  sweep  is  affixed. 
This,  and  a  similar  provision  for  equalizing  the  bearings,  constitute  the  dif- 
ference between  this  and  some  other  horse  powers. 


49.  For  an  improvement  in  the  method  of  Constructing  the  Screw 
Arms  of  all  kinds  of  planes  regulated  by  Screw  Arms;  Emanuel  W. 
Carpenter,  Lancaster,  county  of  Lancaster,  Pennsylvania,  February  6. 

Ploughs,  fillisters,  match  planes,  and  others  regulated  by  screw  armsaod 
nuts,  are  the  subjects  of  this  patent.  The  particular  difference  between 
this  and  similar  instruments  cannot  be  made  known  without  a  much  longer 
description  than  the  matter  seems  to  merit.  The  claim  is  to  the  method  ts 
described  in  the  specification.  A  plough  has  been  depsited  in  theofficeu 
a  model,  exhibiting  good  workmanship  on  the  part  of  the  patentee. 


50.  For  an  improvement  in  the  Power  Loom;  Elijah  Fairman,  Staf- 
ford, Tolland  county,  Connecticut,  February  6. 
This  is  a  kind  of  contrivance  not  to  be  made  known  in  words  alone,  and 
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we  can  afford  no.  other  information  therefore,  than  that  general  one  which  the 
claim  will  sopplj.  v 

C/otm.— ^^I  claim  the  improvement  of  the  application  of  an  additional 
cam  and  a  set  of  treadles;  one  cam  operating  on  the  harness  in  the  nsaal 
manner,  by  moving  it  in  one  direction;  my  improvement  of  adding  another  set 
of  treadles  is  for  moving  it  in  another  situation,  and  for  confining  the  har- 
ness by  cords  from  the  treadles,  attached  to  both  the  upper  and  under  side 
of  the  harness,  instead  of  the  upper  side  only,  in  the  usual  method.  I  also 
claim  as  my  improvement  the  application  of  the  additional  cam  to  the  long 
upright  double  treadles,  and  also  the  additional  cords  extending  from  the 
bottom  or  lower  ends  of  said  long  treadles,  to  the  ufder  side  of  each  har- 
ness." 


51.  For  improvements  in  the  machine  for  Making  and  twisting 
Strands  in  the  process  for  making  Rope;  Moses  Day,  Roxbury,  Nor- 
folk county,  Massachusetts,  February  7. 

This  patent  is  obtained  for  an  improvement  on  a  machine  patented  by 
the  same  person  on  the  2d  day  of  June,  1836,  of  which  we  have  not  yet 
given  an  account,  the  records  having  been  destroyed  prior  to  our  examina- 
tion of  that  date.  In  the  machine  now  patented,  the  apparatus  is  so  ar- 
ranged that  the  strands  maybe  twisted,  and  the  rope  wound  upon  a  bob- 
bin, in  an  apartment  no  larger  than  is  necessary  to  contain  the  machine. 
The  flyer,  containing  the  bobbin,  revolves  horizontally  in  a  frame  of  wood, 
upon  two  centres  which  are  hollow  tubes.  The  strands  pass  from  a  bobbin 
frame  opposite  to  one  end  of  the  machine,  through  a  gauge  plate,  and  thence 
through  the  hollow  tube  upon  which  that  end  of  the  flyer  rests,  and  are  twist- 
ed on  their  passage  by  the  revolution  of  the  flyer.  On  the  end  of  the  tube 
within  the  flyer,  there  is  a  bevil  wheel,which  gears  into  a  bevil  wheel  on  a 
shaft  which  crosses  the  flyer,  and  has  its  gudgeons  in  its  two  opposite 
sides.  The  rope  passes  two  or  three  times  round  the  shaft  of  this  wheel, 
and  thence  to  two  guide  pullies  on  one  side  of  the  shaft,  which  conduct  it 
on  to  the  bobbin. 

The  bobbin  is  placed  upon  a  sliding  shaft  which  passes  through  the  tube 
that  forms  the  back  centre  of  the  flyer,  there  being  a  suitable  apparatus  for 
giving  it  the  reverse  motion  necessary  to  the  winding  of  the  rope,  and  the 
bobbin  having  the  requisite  friction  on  the  shaft  to  cause  the  rope  to  be 
wound  correctly.  The  claim  made  is  to  *Hhe  combination  of  the  gauge 
plate  with  the  flyer,  constructed  and  operating  substantially  as  described." 


52.  For  a  Remedy  Jor  Salt  Rheum,  fyc;  William  B.  Trufant,  Bath, 
Lincoln  county,  Maine,  February  10. 

Since  the  new  organization  of  the  Patent  Office  the  number  of  patents 
for  medicines  has  Been  much  diminished,  as  it  is  now  considered  to  be  the 
duty  of  the  office  to  reject  all  applications  where  the  composition  proposed 
to  be  patented,  is  substantially  the  same  with  those  known  in  the  regular 
practice,  or  where  the  compound  is  of  a  kind  which  would  render  it  one  of 
special  danger,  if  placed  at  the  disposal  of  those  who  are  unacquainted  with  its 
nature;  and  through  this  ordeal  there  are  but  few  of  the  proposed  remedies  that 
can  pass,  and  live.  The  demand  of  novelty^  is  one  which  the  law  makes  in  eve- 
ry case;  this,  tLerefore,  is  the  ground  upon  which  the  first  rule  rests.  The  law 
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alto  requires  uiiUty^  and  although  applications  are  not  rejected  becaasethe 
utility  is  not  apparent|  as  this  might  lead  to  unjust  decisions,  founded  opooa 
mere  matter  of  opinion,  jet  it  has  been  decided  in  court,  that  the  term  oscfol 
is  to  t>e  taken  as  contradistinguished  from  hurtful,  or  injurious,  and  that  a  roaa 
cannot,  therefore,  have  a  patent  that  would  poison  people,  or  voald  t>e  oth- 
erwise injurious  to  the  community;  this,  therefore,  is  the  ground  of  the  se- 
cond rule,  the  propriety  of  which  must  be  perfectly  obvious,  except  by  him 
to  whom  a  patent  is  refused.  The  law  is  for  *'the  promotion  of  the  nsefal 
arts;"  and  that  which  does  mischief  cannot  well  come  under  this  category. 
It  will  be  seen  that  notwithstanding  all  the  care  that  the  office  can  exer- 
cise, some  despicable  and  worthless  things  must  obtain  the  sanction  of  its 
seal^  and  it  is  believed  that  the  medicines  patented  will  be  pre-einiaentlyof 
this  description;  of  this  the  public  will  have  an  opportunity  of  judj^og, as 
they  will  all  be  published,  at  full  length,  in  this  journal.  The  specification 
of  the  patent  which  has  given  rise  to  the  foregoing  remarks,  will  be  fovod 
in  the  present  number* 

53.  For  improvements  in  the  machine  for  Spreading  litnej  marl, 
and  ashes  on  land,  and  exchanging  soils;  Daniel  T.  Hill,  Plainfield, 
Essex  county,  New  Jersey,  February  10. 

This  machine  consists,  mainly,  of  two  cylinders,  each  formed  of  slats 
running  longitudinally  from  one  head  of  the  cylinders  to  the  other;  these 
cylinders  pass  into  each  other,  the  inner  being  of  a  size  to  slide  freely  with- 
in the  outer  one;  the  number  of  slats  in  each  is  equal,  and  they  have  space 
between  them  about  equal  to  the  width  of  the  slats.  The  outer  cylinder 
may  be  turned  upon  the  inner,  and  the  spaces  between  the  respective  slats 
will  thus  be  perfectly  regulated.  An  axle  passes  through  the  inner  cylin- 
der, and  has  a  wheel  on  each  end,  similar  to  a  cart  wheel,  the  axle  runniog 
in  bearings  on  a  frame  to  which  the  horse  is  to  be  attached.  There  are  open- 
ings for  the  purpose  of  admitting  the  manure,  or  other  article,  to  be  spread 
over  the  ground,  and  the  operation  of  the  whole  must  be  perfectly  appi- 
rent.  The  claim  is  to  ^'the  combination  of  two  cylinders  of  slats,  or  round*, 
and  the  mode  of  connecting  them  with  the  wheels,  in  the  manner  above  de* 
scribed." 


54.  For  a  mode  of  Preserving  Grass  for  Hay^  Slc;  A.  D.  Dit- 
mars,  Chester  county,  Pennsylvania,  February  15. 

This  patent  is  taken  for  fornsing  air-tight  bins,  or  boxes,  in  barns,  &c., 
which  are  to  be  lined  with  sheet  lead.  The  grass  when  cut,  in  dry  weather, 
and  free  from  dew,  is  to  be  placed  in  these  receptacles,  the  lids  fastened 
down,  and  the  whole  kept  close  until  wanted  in  winter,  when  they  are  to  be 
opened,  and  the  grass  used  as  i^fti\.  The  claim  is  to  'Uhe  preservation  of 
grass  for  hay,  by  excluding  it  from  the  air  in  sheet  lead,  in  the  manner  set 
lorth.'^ 

55.  For  an  improvement  in  the  Slraw  Culler;  Jonathan  S.  East- 
man, city  of  Baltimore,  February  15. 

,  In  this  machine  the  straw  is  to  be  fed  from  a  trough  made  in  the  usual 
manner,  and  the  cutting  is  to  be  effected  by  means  of  a  revulving  knife,  or 
knives,  extending  between  two  circular  heads,  the  axis  of  which  trusses  the 
mouth  of  the  trough.    The  claims  made  are  to  a  particular  mode  of  attach- 
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ing  and  detaching  the  hinder  part  of  the  box,  for  convenience  of  packing ; 
to  a  double  eccentric  feeding  apparatus,  as  combined  with  the  other  parts; 
and  to  an  iron  frame,  described  in  the  specification.  These  peculiarities, 
on  which  the  claims  rest,  do  not  present  any  thing  which  changes  the  gener- 
al character  of  the  apparatus,  or  which  requires  particular  notice.  They 
are  intended  as  improvements  upon  a  machine  of  the  same  general  charac- 
ter, for  which  a  patent  was  obtained  in  the  year  1822,  and  which  is  now,  of 
course,  public  property. 

66.  For  an  improvement  in  the  Machine  for  making  Bricks;  J. 
Recder,  Cincinnati,  Ohio,  February  15. 

A  permanent,  circular  foundation  of  stone,  or  of  wood,  forty  feet  in  diame- 
ter, is  to  be  laid  on  the  ground,  and  upon  this  a  strong  circular  frame  is  to  be 
fixed,  on  the  face  of  which,  and  near  to  its  periphery,  the  moulds  are  to  be 
placed  which  are  to  receive  the  clay;  these  moulds  are  to  be  of  iron,  and 
the  clay  2i%  it  is  dug  from  the  bank  is  to  be  shoveled  into  them.  A  wheel, 
eight  or  ten  feet  in  diameter,  and  weighing  about  three  tons,  is  made  to  re- 
volve over  the  moulds,  it  being  connected  by  a  horizontal  shaft,  to  a  verti- 
cal shaft  rising  from  the  centre  of  the  platform;  two  or  three  passages  of 
this  wheel,  will,  it  is  said,  press  the  brick  sufficiently.  Followers,  raised  by 
treadles,  are  emplojed  to  elevate  the  brick  from  the  mould.  The  claim 
is  to  ^Hhe  combination  of  the  circle  of  moulds,  and  their  appendages,  with 
the  wheel,  for  pressing  the  clay  into  the  moulds,  as  above  described." 

57.  For  an  inclined  Excavating  Box  Wheels  Jor  excavating  Earth; 
James  Rowe,  Triana,  Madison  county,  Alabama,  February  15. 

A  large  wheel,  made  of  iron,  is  to  be  mounted  on  a  suitable  frame,  so  as 
to  stand  at  an  angle  of  about  fitty  degrees  from  the  perpendicular,  [we  sup- 
pose] the  lower  edge  of  this  wheel  is  to  rest  on  the  ground,  and  it  hat 
buckets  all  round  its  periphery,on  its  upper  surface,  which  buckets  are  ta 
receive  the  earth  that  is  excavated,  and  to  carry  it  round  until  it  arrives  at 
the  full  elevation  of  the  wheel,  where  there  is  a  cof^^rivance  for  opening  the 
false  bottom  of  the  buckets,  and  allowing  the  earth  to  fall  through  either 
on  to  a  bank,  or  into  carts,  or  other  vehicles,  for  its  remoyal;  the  box  wheel 
revolves  un  a  pivot  at  its  centre,  attached  to  the  frame.  A  wheel  of  the 
ordinary  kind  sustains  the  other  side  of  the  frame  of  the  machine.  To  the 
frame  is  attached  a  plough,  in  such  a  way  as  that  the  earth  turned  up  by  it 
shall  fall  into  the  buckets  of  the  inclined  wheel. 

The  claims  made  are,  *4st.  The  above  described  mode  of  constructing 
the  revolving  box  wheel.  2d.  The  method  of  opening  the  shutters  of  the 
boxes  by  the  double  inclined  plane  for  the  discharge  of  the  earth.  3d.  The 
method  of  adjusting  the  frame  and  box  wheel,  by  the  crank,  arm,  and  semi- 
circle, together  with  the  combination  and  arrangement  of  those  parts,  sub- 
stantially in  the  manner  set  forth." 

The  general  construction  of  the  apparatus  is  sufficiently  obvious  from  the 
drawings  and  description,  but  the  latter  is  far  from  clear  in  the  details. 
The  invention  itself,  we  are  very  apprehensive,  will  lend  but  little  aid  in  the 
business  of  excavation. 


58.  Tot  an  improvement  in  the  construction  of  Many  chambered 
Fire  J3rms$  E.  A.  Bennett,  and  F.  R.  Howland,  Waterville,  Kennebec 
county,  Maine,  February  15. 

This  many- chambered  gun  has,  we  believe,  the  merit  of  entire  novelty  as 
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regirds  the  maoDer  in  which  the  pieces  containing  the  chambers  are  cea- 
bined  and  arran(i;ed.  Each  chamber  is  made  in  a  separate  rectaogalar  block 
of  metal,  of  sufficient  size  for  the  balls  to  be  used.  In  the  gon  which  we 
baTe  seen,  there  are  twelve  such  blocks ;  thej  have  hinge  joints  at  their 
anterior  angle,  by  which  thej  are  united  so  as  to  form  an  endless  chain  of 
chambered  blocks.  This  chain  passes  round  two  cylindrical  pieces  of  me- 
tal in  the  rear  of  the  barrel,  bj  the  revolution  of  which  one  of  the  charged 
chambers  is  brought  into  place.  The  blocks  have  each  a  nipple  on  their 
upper  sides  to  receive  a  percussion  cap.  The  claim  is  to  **the  constractioa 
of  an  endless  chain  of  chambers,  connected  together  by  the  hingeil  joints, 
arranged  and  operating  substantially  in  the  way  herein  described." 

We  have  more  than  once  remarked  that  in  the  technical  vocabolary  of 
patentees,  the  ordinary  meaning  of  the  word  improvement  is  merely  altera* 
tion,  and  under  this  acceptation  of  the  term,  the  plan  before  us  is  a  real  im- 
provement, although,  as  we  believe,  its  complexity  will  render  it  much  less 
useful  than  some  of  its  predecessors  on  the  patent  list. 


69.  For  an  improvement  in  the  Plough;  William  T.  Sprouse,  San- 
gamon, county  of  Sangamon,  Illinois,  February,  15. 

The  improvement  claimed  is  to  *Mhe  making  of  the  mould  and  bar 
out  of  one  single  piece  of  iron,  by  cutting  and  bending,  instead  of  making 
them  out  of  two  pieces  of  iron,  and  welding  them  together.*'  The  dimen- 
sions of  the  plate  and  the  manner  of  cutting  and  landing  it,  are  pointed 
out  in  the  specification. 

60.  For  an  improvement  in  the  method  of  making  the  Springs  for 
Locomotive  Bnginea,  Kail-road  Cars,  and  other  Carriages;  Johan- 
nes Oberhausser,  Charleston,  South  Carolina,  February  15. 

The  claim  under  this  patent  will  give  a  good  general  idea  of  what  is 
viewed  as  constituting  the  improvements  in  this  spring  ;  it  is  as  follows  : 

^*  What  I  claim  as  constituting  my  improvements,  is  the  manner  of  con- 
necting the  leaves  of  this  spring  by  means  of  straps  passing  up  between  the 
jogs  or  shoulders,  and  secured  by  nuts,  without  the  aid  of  mortises,  or 
notches,  and  corresponding  projections  as  usually  employed.  I  claim  also 
the  mode  of  forming  the  centre  bearing  of  this  spring,  making  it  a  semi- 
cylinder,  which  is  received  into  a  corresponding  cavity  in  the  head  of  the 
slide.  I  likewise  claim  the  dividing  it  into  two  or  more  portions  connected 
and  combined  at  their  ends,  as  set  forth.*' 

The  last  claim  refers  to  the  bending  the  leaves  of  the  springs,  towards 
each  end,  in  such  a  manner  as  to  leave  a  space  or  spaces  between  them,  in- 
stead of  allowing  them  to  lie  upon  each  other;  and  afterwards  connecting 
them  at  their  extreme  ends  by  making  them  clasp  round  a  pio,  or  stirrup, 
in  the  usual  manner. 


61.  For  an  improvement  in  the  method  of  Fastening  Bedsteads ; 
William  Bell,  city  of  Lexington,  Kentucky,  February  15. 
^  The  side,  and  head,  and  foot-rails  of  the  bedstead  are  notcheil  on  their 
sides  to  admit  a  short  block  of  wood  which  crosses  from  one  rail  to  another 
diagonally,  near  to  the  posts.  A  single  screw  passing  through  the  centre  of 
this  block  into  the  inner  angle  of  the  post,  serves  to  fasten  the  two  rails  to 
each  post.     The  claim  is  to  *<the  fastening  the  rails  to  Uie  posts  by  means 
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or  a  screw  and  nut  on  an  inner  or  wooden  pin  driven  diagonatlji  or  through 
each  post,  or  by  a  kej  and  mortise  as  described.'^ 

62.  For  an  improvement  in  the  Boom  Derrick^  for  hobting  and  lay- 
ing Stone;  James  D.  Savage,  Boston,  Massachusetts,  February  15. 

The  mast  of  this  hoisting  apparatus  has  a  platform  surrounding  its  lower 
end,  for  the  workmen  to  stand  upon,  and  upon  this  platform  is  situated  a 
frame  with  two  windlasses,  acting  independently  of  each  other;  the  ropes 
from  these  windlasses  pass  round  two  shieves,  in  the  cap  of  the  mast  ;  one 
of  the  ropes  passes  thence  round  a  shieve,  and  to  a  block  at  the  end  of  the 
boom,  with  rackle  attached  to  a  Lewis  for  raising  the  stone  in  the  ordinary 
manner.  The  other  rope  proceeds  directly  from  the  head  of  the  mast  to  a 
block  attached  to  the  Lewis,  and  serves  to  draw  the  stone  in  towards  the 
mast.  The  platform  at  the  bottom  of  the  mast,  and  the  cap  at  its  top,  both 
swivel  round,  and  the  stone  is  therefore  completely  under  command,  as  it 
can  be  raised  as  required  by  the  usual  tackle  at  the  end  of  the  boom,  be 
drawn  in  to  any  required  eitent,  by  the  second  tackle,  and  be  readily  carried 
round  to  any  point  described.  The  claim  is  to  <Mhe  combination  of  the 
whole  machinery  as  above  described,  for  the  purpose  of  hoisting  stone  or 
other  bodies  ;  and,  secondly,  the  second  set  of  machinery,  and  rope,  or 
ropes,  to  act  on  the  stone  or  other  body,  and  draw  it  in  a  direction  towards 
the  mast.'' 


63.  For  an  improvement  in  War/cr  ^Aee&;  John  W.  Moon,  Koxbury, 
Delaware  county,  New  York,  February  15. 

This  wheel  difters  but  little  from  some  of  the  before  patented  modifica* 
tions  of  the  re-action  wheels,  a  very  numerous  family,  each  individual  of 
which  undertakes  to  coax  the  water  by  which  it  is  actuated  to  exert  a  pow- 
er equal  to  that  which  it  can  exercise  on  a  well-arranged  overshot;  hitherto^ 
however,  they  have  manifested  no  disposition  to  violate  the  laws  of  hydrosta- 
tics, and  we  are  very  sure  that  the  present  effort  will  not  be  mure  successful 
than  those  of  former  applicants  for  special  favour.  The  water  wheel  now  un 
der  consideration  is  fixed  on  a  vertical  shaft,  has  spiral  apertures  close  by  its 
periphery,  open  on  its  lower  and  upper  faces,  is  placed  so  as  to  fit  on  to, or  into 
a  box,  or  reservoir  below  it,  into  which  water  is  to  be  admitted  through  a 
penstock  leading  down  into  it;  this  water  is  to  pass  in  at  the  lower  end  of 
the  spiral  ducts,  and  out  at  the  upper,  and  by  its  exit  to  drive  the  wheel 
round.  The  claim  is  to  ^*the  use  of  a  wheel  having  spiral  apertures  into 
which  the  water  is  admitted  from  a  reservoir  below,  and  discharged  at  the 
upper  side  of  the  wheel ;  the  whole  constituted,  combined,  and  operating, 
substantially  as  set  forth." 

64.  For  an  improvement  in  the  Ref^ulator  for  Steam  Boilers;  Setb 
Graham,  Roxbury,  Norfolk  county,  Massachusetts.  February  15. 

This  boiler  is  intended  to  accomplish  the  desirable  end  of  indicating  and 
regulating  the  height  of  water  within  it,  and,  consequently,  of  obviating 
one  of  the  main  causes  of  explosions.  The  means  adopted  depend  upon 
the  action  of  the  old  device,  a  float,  but  one  difterently  arranged  from  any 
which  we  recollect  to  have  seen  described.  The  float  consists  of  a  long, 
cylindrical  tube  of  metal,  closed  at  its  ends,  and  extending  nearly  the  whole 
length  of  the  boiler.  Through  the  centre  of  the  boiler  passes  an  iron  shaft, 
which  extends  out  at  the  front  head,  its  gudgeon  there  passing  through  a 
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stuffing  box,  and  the  other  end  turning  in  a  bearing  on  the  centre  of  the 
back  head.  The  float  it  to  be  connected  (o  this  shaft,  by  arms,  at  iti 
ends,  of  a  length  nearly  equal  to  the  semi-diameter  of  the  boiler,  so  that 
the  float  as  it  lies  on  the  surface  of  (he  water,  shall  nearlj  touch  its  periphe- 
ry. On  to  the  projecting  end  of  the  shaft,  at  the  front  head,  there  is  to  be 
affixed  a  rod  crossing  it  at  right  angles,  and  having  movable  weights  affixed 
to  it  which  may  be  made  to  balance  the  float.  Another  bar  is  fixed  to  the 
shaft,  at  the  same  place,  which  is  called  the  index  arm,  and  this,  as  the 
shaft  turns,  is  to  operate  on  the  feed  pump,  and  to  regulate  its  motions. 
The  mode  in  which  it  is  to  do  this  is  not  indicated,  but  is  left  to  the  iDTen- 
tive  talent  of  the  constructor.  A  fire  flue  passes  through  the  boiler,  and 
the  flame  is  to  play  among  circulating  tubes.  The  claim  is  to  *^the  water 
regulator  constructed  and  applied  to  steam  boilers  in  the  manner  herein 
described.*'  We  see  no  reason  why  this  float  should  not  be  equally  good 
with  others  upon  which  the  practical  engineer  places  no  reliance;  nor  do  we 
perceive  any  ground  of  preference  to  be  given  to  it.  We  belieTe  that  it 
still  leaves  the  subject  of  ascertaining  the  height,  and  regulating  the  supply, 
of  water,  open  to  improvement. 

65.  For  an  improvement  in  Fire  Arms;  Henry  and  Charles  Daniel, 
Chester,  Middlesex  county,  Connecticut,  February  15. 

In  this  gun  the  chambers  are  formed  in  a  revolving  mass  of  metal  oper- 
ating like  the  cylinder  in  Cochran's  gun,  but  made  polygonal  instead  of 
circular,  and  having  a  projecting  fillet  round  the  mouth  of  each  chamber,  to 
fit  into  a  corresponding  recess  on  the  back  end  of  the  barrel.  As  the  chatii- 
bered  piece  revolves,  provision  is,  of  course,  made  to  allow  it  to  recede  and 
advance  sufficiently  to  adapt  it  to  the  barrel;  this,  and  other  minor  points, 
we  shall  not  take  time  to  describe.     The  following  is  the  claim  : 

^«We  claim  the  manner  in  which  we  have  applied  such  a  chamber  by  fit- 
ting it  to  a  recess  in  the  breech,  and  confining  it  there  by  means  ot  the 
hinged  strap,  constructed  and  operating  in  the  manner  described." 


66.  For  an  improvement  in  making  Locomotive  Engines  and  Car- 
Wheels:  Henry  R.  Durham,  city  of  New  York,  February  15. 

(See  Specification.) 

67.  For  improvements  in  the  machine  for  Tongueing  and  grooving 
Boards f  and  for  working  mouldings,  &c.;  Samuel  Shepherd,  and  Dan- 
iel Baldwin,  Nashua,  Hillsborough  county,  N.  Hampshire,  February  21. 

In  this  machine  the  tongues,  grooves,  or  mouldings,  are  to  be  formed  bv 
revolving  cutters,  but  the  arrangement  of  the  respective  parts  of  the  ma- 
chine, to  which  the  references  in  the  specification  are  numerous,  we  shall  not 
attempt  to  describe,  but  merely  give  the  claim. 

^  What  we  claim  as  our  invention  and  desire  to  secure  by  letters  patent, 
is  the  construction  of  the  reverse  operating,  revolving,  planing  wheeU,  i.  e. 
the  double  mouth  so  as  to  insert  reverse  cutters,  for  the  specific  purpose  of 
operating  with  and  against  the  grain  of  the  wood;  believing  this  to  be  the 
best  adapted  mode  in  use  for  the  purpose  of  working  the  various  kinds  of 
wood;  also,  the  particular  inclining  form  of  the  guide  and  lip,  by  which  the 
slab  is  raised  perpendicularly  above  the  revolving  planing  wheel,  and  kept 
by  the  lip  from  coming  in  contact  with  the  movements  of  the  machine;  also 
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the  partionlar  node  of  weighting  down  the  botrdi  or  pUnk,  on  the  carriage 
•«  it  paaaes«  aa  apecified." 

68.  For  an  improvement  in  the  mode  of  Conairueting  the  Flues 
and  other  parts  of  Kitchen  Ranges;  Samuel  Pierce^city  of  New  York, 
February  16. 

In  this  kitchen  range  there  is  an  oven  above^nd  one  back  of,  the  fire^similar 
to  ovens  in  some  other  ranges.  There  are  compartments  for  heating,  or 
baking,  in  the  habs,  or  jambs,  on  each  side  of  the  range,  situated  like  other 
such  compartments,  bot  differing  in  the  connecting  of  the  two  hubs  at  their 
rear  ends  by  a  flue  running  immediately  back  of  the  fire,  and  separated  from 
it  only  by  the  back  lining,  through,  which  it  consequently  receives  a  high 
degree  of  heat.  From  this  latter  flue,  one  eitends  up  into  the  oven  first 
named,  so  that  there  is  a  free  communication  of  heated  air  among  these  re- 
spective compartments.  Above  the  fire  place  there  are  two  escape  flues, 
one  for  the  amoke  and  gases  from  the  fire,  and  the  other  for  the  ateam  from 
the  culinary  vessels. 

Claim, — **What  I  claim  as  my  invention  and  wish  to  secure  by  letters 
patent,  is  the  connecting  of  the  compartments  in  the  hubs,  by  means  of  the 
flue  running  behind  the  fire.  1  do  not  claim  the  compartments,  only  as  thus 
combined  and  connected.  I  claim  also  the  connecting  of  these  compart- 
ments and  flue  with  the  oven,  in  the  manner  and  for  the  purpose  set  forth; 
and  I  likewise  claim  the  constructing  of  a  flue  for  steam  and  vapour,  distinct 
and  separate  from  the  smoke  flue,  upon  the  principle,  and  for  the  purpose, 
set  forth." 

69.  For  a  discovery  in  the  Manufacture  of  Brown  Paper ^  from 
a  new  material  called  Sand  Grass;  Isaac  Sanderson^  Milton,  Norfolk 
county,  Massachusetts,  February  22. 

(See  Specification.) 

70.  For  an  improvement  in  the  Machine  for  washing  Rags^  in  the 
manufacture  of  raper;  Robert  Carter,  £Ikton,  Cecil  county,  Maryland, 
February  22. 

Claim, — ^''The  improvement  claimed  consists  in  the  arrangement,  as  de- 
scribed, of  the  inclined  screen  of  the  washing  engine  of  the  paper  mill,  be- 
low the  axis  of  the  cjlinder,  instead  of  above  it,  so  as  to  separate  the  foul 
water  from  the  pulp,  by  causing  the  water  to  descend  by  its  gravity  through 
the  inclined  screen  and  pass  on  through  apertures  in  the  side  of  the  cistern 
into  a  box  constructed  on  the  outside  thereof,  regulated  by  a  gate,  whilst  the 
rags  and  pulp  pass  gently  down  over  the  screen  into  the  cistern  again,  and 
around  the  partition  to  the  cylinder,  to  be  acted  on  in  like  manner,  instead 
of  the  old  method  of  placing  the  screen  above  the  axis  of  the  cylinder,  and 
dashing  the  foul  water  through  it  by  the  motion  of  the  cylinder,  which  ne- 
cessarily drivea  with  it  a  large  portion  of  the  pulp,  thus  causing  a  great 
waste  of  material  to  the  manufacturer." 


71.  For  an  improvement  in  the  •Artificial  Horizon,  for  Quadrants 
and  Sextants;  Charles  Goulding,  city  of  Mobile,  Alabama,  February  24. 

A  glass  tube  bent  in  the  iorm  of  the  letter  (J,  is  to  contain  a  coloured 
liquid.  The  ends  of  the  tube  are  to  be  capped  with  brass,  a  tobe  passing 
from  one  cap  to  the  other,  to  allow  a  free  communication  of  air.     This 
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apparatus  is  to  be  attached  to  the  quadrant,  or  sextant,  in  sach  a  manner  is 
that  the  two  ends  of  the  column  of  liquid  shall  be  in  the  same  plane  with 
the  sight,  which  will  be  in  the  centre  of  the  chord  of  the  curve  formed  bj 
the  column  of  liquid.  The  claim  made  is  to  ^the  arrangement  of  the  water 
level  with  the  quadrant  or  sextant  in  the  manner  described,  for  showing  the 
place  of  the  horizon  when  it  cannot  be  seen;  which  will  enable  navigators  to 
take  a  correct  observation  of  the  sun's  altitude,  when  the  sun  is  clear  id 
the  heavens,  and  the  horizon  is  covered  with  a  thick  vapour,  and  invisible." 
We  are  of  opinion  that  a  correct  observation  cannot  be  obtained  bj  the 
means  proposed;  the  capillary  attraction  alone,  we  apprehend,  would  pre- 
vent this,  even  in  a  vessel  considerablj  larger  than  anj  tube  that  can  be 
employed,  attached  to  the  quadrant.  The  surface  of  the  fluid  would  never 
be  flat,  and  its  adhesion  would  render  its  motion  sluggish. 

72.  For  an  improvement  in  Operating-  the  Treadles  in  Power 
Looms;  Eli  Norton,  Staflbrd,  Tolland  county,  Connecticut,  February  22. 

The  claim  is  to  *Hhe  arrangement  of  a  single  set  of  wheels  with  eccen- 
tric grooves  for  vibrating  the  levers,  or  treadles,  for  raising  and  drawing 
down  the  harness  of  the  looms,  as  described." 

73.  For  an  improved  Spqrk^arresiing  Flue  for  Locomotives^  Jo- 
hannes Oberhausser,  Charleston,  South  Carolina,  February  24. 

There  are  to  be  two,  or  more,  enlargements  of  the  ordinary  floe,  consti- 
tuting drums  of  about  three  times  its  diameter;  below  each  of  these  drums 
wire  gauze  is  to  be  stretched  across  the  flue,  and  near  the  bottom  of  each 
drum  there  is  to  be  a  partition  perforated  with  three,  four,  or  more,  large 
holes  ;  into  which  tubes  are  fitted  which  rise  nearly  to  the  tops  of  the 
drums,  and  are  there  recurved,  so  as  to  cause  the  sparks  to  descend  and 
fall  on  the  partitions  which  sustain  the  tubes. 

The  claim  is  to  **the  combination  of  the  various  parts  as  described;  that 
is  to  say,  the  constructing  of  two  or  more  drums  ur  chambers,  of  greater 
capacity  than  the  flues,  with  their  partitions,  recurved  flues,  and  sheets  of 
wire  gauze,  all  constructed,  arranged,  and  combined,  as  set  forth."  Which 
arrangement,  construction,  and  combination,  if  they  serve  to  arrest  the 
sparks,  will,  at  the  same  time,  serve  to  arrest  the  draught  also. 
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Spedfieatum  of  a  patent  for  an  improvement  in  the  manufacture  of  Sroum 
Paper ^  from  a  new  material  called  Sand  Grass,    Granted  to  Isaao  San- 
derson, Milton,  Norfolk  county  ^Massachusetts,  February  22, 1838. 
To  all  to  whom  these  presents  shall  come,  I,  the  undersigned,  Isaac  San* 
derson,of  Milton,  in  the  county  of  Norfolk,  and  commonwealth  of  Massa* 
chusetts,  paper-maker,  send  greeting. 

Be  it  known,  that  I,  the  said  Sanderson,  have  discovered  and  invented  a 
new  and  useful  improvement  in  the  manufacture  of  Brown  Paper,  by  the 
use  of  a  new  material  for  that  purpose,  not  in  use  before,  of  which  the  fol- 
lowing is  intended  to  be  a  lull  and  exact  description;  that  is  to  say,  I  use 
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for  this  purpose  a  grass  which  usually  grows  in  the  sand  upon  beaches  nesr 
the  sea-shore,  and  above  the  usual  high-water  [narky.commoDl7  called  sand 
grass,  or  beach  grass. 

This  grass  is  to  be  cut  down  and  dried  in  the  usual  way.  A  convenient 
quantity  is  then  to  be  taken  and  put  into  a  vessel,  or  cistern,  and  boiled  in 
a  solution  of  lime,  or  potash,  over  a  fire,  or  by  steam,  for  about  two  hours. 
The  solution  is  to  be  made  by  putting  about  the  proportion  of  a  peck  and 
a  half  of  lime,  or  three  pounds  of  potash,  to  a  hogshead  of  water.  After 
the  grass  has  been  thus  boiled,  it  is  to  be  taken  from  the  vessel,  or  cistern, 
and  cut  into  pieces  two  or  three  inches  in  length,  in  the  way  and  manner  in 
which  materials  are  usually  cut  for  making  paper.  When  so  boiled  and 
cut,  it  is  to  be  put  into  the  engine  and  beaten;  and  while  the  process  of 
beating  it  is  going  on,  potash  dissolved  in  water,  in  the  proportion  of  six  lbs. 
of  potash  to  two  hundred  pounds  of  this  grass,  and  train  oil,  or  spermaceti  oil, 
in  the  proportion  of  about  half  a  pint  to  the  same  quantity  of  the  grass  is 
to  be  put  into  the  engine,  so  as  to  mix  with  the  material  and  the  water  in 
the  engine.  The  grass  is  there  to  be  beaten  and  prepared  in  the  usual  way 
of  preparing  materials  for  making  paper. 

What  i  claim  as  my  invention  and  discovery,  is  the  use  of  said  grass, 
in,  and  for,  making  brown  paper.  Isaac  Sahderson. 


Sptdfitatiim  of  a  patent  for  a  eompoaition  of  matter  for  the  cure  of  SaU 
Rheum,  and  other  purposes,  Oranied  to  William  B.  Trufant,  Bath, 
Lincoln  county ,  Maine,  February  lO/A,  1838. 

Be  it  known  that  f,  William  B.  Trufant,  of  Bath,  in  the  county  of  Lin* 
coin,  and  state  of  Maine,  have  invented  a  new  composition  of  matter  as  a 
remedy  for  the  Salt  Rheum,  and  other  humours  of  a  similar  character, con- 
sisting of  a  mixture  to  be  taken  internally,  and  of  an  ointment  to  be  appli- 
ed externally,  at  the  same  time,  of  which  a  full  and  exact  description  of  the 
composition, mode  of  preparing  and  using,  is  as  follows,  viz: 

The  mixture  for  inward  application  is  composed  of  the  inner  bark  of  the 
black  cherry,  yellow  birch,  white  ash  and  white  poplar,  or  aspen,  trees — 
and  of  the  black  alder  and  coffee  hazel  shrubs,  or  bushes,  all  ground  about 
as  fine  as  coarsely  ground  coffee,  so  as  to  be  convenient  for  steeping,  to  be 
used  when  dried  sufficiently  for  grinding.  Also  the  leaves  and  stock  of  the 
lignum  pinsB  plant,  dried  and  pulverized  about  as  fine  as  the  barks,  and  the 
wood  of  the  lignum  vitse  tree,  scraped,  or  rasped,  as  fine  as  common  saw-dust; 
and  common  blue  clay.  These  may  be  used  in  equal  quantities,  but  I  pre- 
fer less,  say  one  half  as  much,  of  each  of  the  last  four  named  articles,  as  of 
each  of  the  others.  When  mixed  together,  it  must  be  steeped  in  water,  at 
the  rate  of  one  ounce  of  the  mixture  to  two-thirds  of  a  pint  of  water;  the 
steeping  to  be  performed  by  pouring  on  the  water,  in  a  boiling  state,  and 
after  keeping  it  on,  at  nearly  boiling  heat,  for  about  ten  minutes,  pouring  it 
elT  to  cool  for  the  use  of  the  liquor.  I  do  not,  however,  prepare  the  liquor 
for  sale,  inasmuch  as  it  will  sour  in  warm  weather,  generally  in  a  week;  and 
therefore  no  more  should  be  steeped  in  summer  than  may  be  used  in  four  or 
ive  dajs,  as  it  is  worthless  when  sour.  1  intend  to  offer  the  mixture  for 
tale,  ready  for  steeping,  with  directions.  The  liquor  thus  to  be  prepared, 
IB  to  be  taken  night  and  morning  until  a  cure  is  effected;  which  will,  ordi- 
narily, be  from  one  to  three  months,  according  to  the  nature  of  the  case. 
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An  adnlt  patient  roaj  commence  with  about  a  winc-glaaa  foil  for  a  dose^  io- 
crea»iDg  to  double  that  quantity  in  two  or  three  daja.  It  ihoold  be  lakea 
before  breakfast,  an<l  shortly  before  going  to  bed,  while  the  stomach  has  not 
much  food  in  it.  Children  should  take  in  firoportion  to  age  aod  Btreogtfa, 
although  some  iftcess  wouUI  not  be  dans^erous;  and  if  the  patient  be  a  nurs- 
ing child,  it  ifi  better  that  the  person  aflbrding  the  nourishment  should  take 
a  half  dose,  while  the  child  maj  take  less  in  proportion.  The  liq««r  maj 
be  sweetened  with  molasses,  if  preferred  bv  the  patient. 

The  ointment  consists  of  fresh  butter,  (for  which  lard  may  be  substitut- 
ed, if  butter  cannot  conveniently  be  had)  tar,  ro^tin,  spirits  of  Curpenttncv 
red  precipitate,  and  a  sirop  made  of  about  the  consistency  of  thia  molasse^ 
from  The  bruised,  or  ground  root  of  the  lignum  pinae  plaot;  in  the  propor- 
tion of  half  a  pound  of  butter,  half  an  ounce  of  the  precipitate,  two  oances 
of  tar,  two  ounces  of  rosin, one  gill  of  spirits  of  turpeuline,  and  a  tabic 
spoonful  of  the  sirop.  These  should  be  immersed  together  until,  when  oool, 
they  form  an  ointment  of  about  the  consistency  of  butter. 

This  ointment  is  to  be  used  by  rubbing  it  with  the  hand  on  the  parts  af- 
fected, until  the  pores  of  the  skin  are  well  filled  with  it,  at  night  oalj,  after 
takins  the  liquid  of  the  mixture  inwardly,  beginning  its  use  onlj  after  hav- 
ing taken  the  other  five  or  six  times,  and  continuing  it  until  a  cure  is  ef- 
fected. 

When  the  lignum  pinae  plant  cannot  be  obtained,  the  mixture  and  oint- 
ment are  useful  without  it,  although  less  efficacious. 

What  I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is 
the  composition  of  matter,  consisting  of  the  mixture,  and  ointment,  cMitaifr> 
ing  the  several  articles  aforesaid,  to  be  used  as  before  described,  as  a  rene* 
dy  for  the  Salt  Rbeum,  and  other  similar  humours,  or  complaints. 

WiLUAM  B.  Trufant. 


Specification  of  a  patent  for  an  improved  process  of  Bating  Hides  and  Skins. 
Chanted  to  William  Zolliokoffer,  Middltburg^  Carroll  county^  Ma- 
rytandy  February  3,  1838. 

To  all  whom  it  may  concern,  be  it  known  that  I,  William  Zolliokoffer,  of 
Uiddleburg,  in  the  county  of  Carroll,  and  state  of  Maryland,  have  invent- 
ed a  new  and  useful  improvement  for  bating  all  kinds  of  Hides  and  Skins^ 
and  I  do  hereby  declare  that  the  following  is  a  full  and  exact  descripiion. 

The  nature  of  my  invention  consists  in  using  the  muriate  of  ammonia  as 
a  bate  for  all  kinds  of  Hides,  or  Skins,  either  alone,  or  in  combination  with 
'  either  hens'  dung,  pigeons'  dung,  or  dogs^  dung,  with  which  I  bate  them  in 
a  much  shorter  time  than  is  required  by  using  either  of  the  three  last  men- 
tioned substances  alone. 

To  enable  others  skilled  in  the  art  to  make  and  use  my  invention,  I  will 
proceed  to  describe  the  manner  of  using  it,  and  its  operation.  When  I  use 
the  muriate  of  ammonia  alone,  I  take  seven  pounds^  which  I  reduce  to  a 
coarse  powder,  and  upon  which  I  pour  ten  gallons  of  hot  water,  in  order  to 
facilitate  its  solution.  This  solution  I  throw  into  a  vat  containing  a  aufll* 
cient  quantity  of  clean  water  to  cover  five  hundred  pounds  of  Hides,  or 
Skins,  dry  weight,  in  a  state  of  preparation  for  the  bate.  Into  the  bate  I 
(hos  prepare,  I  throw  in  this  quantity  of  Hides,  or  Skins;  with  which  I  bate 
ail  kinds  of  skins  in  one  hour;  horse  hides  in  two  hours;  and  ox  hides,  and 
uther  thick  hides  in  three  hours.    The  ox  hides,  and  all  other  hides,  I  ban-* 
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41e  once  during  their  continaance  m  the  bate;  in  an  hour  after  tbej  bave^ 
been  placed  into  it;  and  when  I  use  the  muriate  of  ammonia  in  combination 
with  either  hens'  dung,  pigeona'  dung,  or  dogs'  dung,  I  take  two  pounds  and 
a  half  of  the  muriate  of  ammonia,  which  1  dissolve  in  four  gallons  of  hot 
water,  after  having  previously  reduced  it  to  a  coarse  powder.  This  sol u- 
tion  I  throw  into  a  vat  containing  the  necessary  quantity  of  either  hens' 
clung,  pigeons'  dung,  or  dogs'  dung  bate,  that  is  required  for  bating  five 
hundred  pounds  of  hides,  or  skins,  dry  weight.  Into  the  bate  I  thus  pre- 
pare, I  throw  this  quantity  of  hides,  or  skins,  in  the  usual  state  of  prepara- 
tion for  undergoing  the  process;  taking  care,  however,  previously  to  place 
them  into  a  pool  of  clean  water  for  five  minutes,  to  wash  off  the  dirt  and 
ime.  With  this  process  I  bate  all.  kinds  of  skins  in  three  hours,  horse 
nides  in  six  hours, and  ox  hides, and  other  thick  hides,  in  nine  hours.  The 
ox  hides,  and  other  thick  hides  I  handle  three  times;  the  end  of  the  second, 
fourth,  and  sixth  hour  after  they  have  been  submitted  to  its  operation. 
Horse  hides  I  handle  twice;  the  end  of  (he  second  and  fourth  hours;  and  all 
kinds  of  skins  I  handle  once,  the  end  of  the  first  hour  after.  The  hides 
and  skins  which  are  bated  with  this  process  are  reduced  and  softened,  and 
in  every  way  prepared  for  the  bark,  analogous  to  those  which  are  bated  with 
either  hens'  dung,  pigeons'  dung,  or  dogs'  dung  alone;  and  the  hair,  dirt,  and 
lime  work  out  with  equal  ease.  After  they  are  bated  with  my  process,  they 
are  to  be  stoned,  or  treated  over  the  beam,  like  all  other  hides  and  skins. 

What  I  do  claim  as  my  invention,  and  desire  to  secure  by  letters  patent, 
18  the  application  of  the  muriate  of  ammonia  as  a  bate  for  all  kinds  of  hides 
and  skins,  either  alone,  or  in  combination  with  either  hens'  dung,  pigeons' 
dung,  or  dogs'  dung,  as  herein  described,  using  for  that  purpose  any  sub* 
stances  which  will  produce  the  intended  effect. 

William  Zolliokqffer, 


Specification  of  a  patent  for  an  improvemeni  in  making  Wheels  for  Locomo- 
tive Engines  and  Rail  Road  Cars.  Granted  to  Hrnrt  R.  Dunham,  city 
of  New  Fork,  February  15,  1838. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  the  undersigned,  Henry 
fi«  Dunham,  of  the  city,  county,  and  state  of  New  York,  Engineer  and  Ma- 
chinist, have  invented  a  new  and  useful  method,  or  improvement,  in  making 
Locomotive  Engine  and  Rail  Road  Car  wheels^  and  I  do  hereby  declare  that 
the  following  is  a  full  and  exact  description  thereof. 

This  wheel  I  cast  in  an  iron  mould  and  is  properly  called  the  Chilled 
Wheels  from  the  fact  of  being  hardened  on  the  entire  periphery,  caused  by 
coming  in  contact  with  the  iron  mould  at  the  time  of  casting  it;  but  instead 
of  continuing  the  arms  of  the  wheel  to  the  rim,  as  is  now  the  case,  and 
partly  annealing  that  section  of  the  rim  to  which  it  extends,  I  make  two 
rims,  the  space  between  them  being  two  inches,  the  same  can  be  more  or 
less  and  continue  the  arms  of  the  wheel  no  farther  than  the  inner  rim, 
thereby  leaving  an  uninterrupted  space  under  the  outer  rim  of  two  inches, 
more  or  less;  which  gives  to  the  outer,  or  chilled,  rim,  an  even  tempered,  or 
chilled,  surface,  O'^ore  durable  and  not  liable  to  flatten  opposite  the  arms, 
obviating  that  difficulty  in  the  wheels  now  in  use)  the  outer  rim  being  con- 
nected  by  the  sides,  or  edges,  to  the  inner  rim,  to  which  the  arms  of  the 
wheel  extend.     The  space  between  the  inside  and  outside  rim  is  made  by 
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the  insertion  of  cores,  supported  at  intervals  bj  cores,  in  the  vMinl  Baoncr. 
What  I  claim  as  mj  invention,  or  improvement,  and  desire  to  secure  ht 
letters  patent,  is  the  making  of  two  rims,  connected  at  the  aides,  anii  leav- 
ing an  unioterropted  space  under  the  outside  rim,  eicepting  where  it  is 
joined  at  the  ed^e8,or  sides  of  the  wheel, and  the  said  vacant,  nniotermpt- 
ed  space  extending  entirelj  around  the  circumference  of  the  wheel,  between 
the  outer  and  inner  rim;  in  other  words,  constituting  a  hollow  fell  j,  cast  in 
one  hollow, connected  roa9S,entirely  around  said  wheel |  and  the  whole  wheel, 
it  may  be  further  remarked,  is  cast  in  an  entire  casting. 

HsNRT  R.  Dunham. 


I^nslisli  Patents. 


Specification  of  the  Patent  granted  to  RioHAnn  Tappin  Ci.ARiDOBt  ^/  tkt 
County  ofMiddlaeXj  for  a  Maetic  Cement^  or  Composition  appUcMe  to 
Paving  and  Road  makings  covering  Buildinge  and  various  purposes  to 
which  Cement f  Mastic^  Lead^  ZinCj  or  Composition  are  onp/byed— -Seal- 
ed November  35,  1837. 

To  all  to  whom  these  presents  shall  come,  fcc. — Now  know  ye,  that 
in  compliance  with  the  said  proviso,  I,  the  said  Richard  Tappin  CInridge, 
do  hereby  declare  the  nature  of  the  said  invention,  to  consist  in  m  com- 
bii^ation  by  means  of  heat,  of  certain  substances  hereinafter  deacribed 
into  a  mastic  cement  or  composition  applicable  to  paving  and  road 
making,  and  various  purposes  to  which  cement,  mastic,  lead,  zinc,  or 
composition  is  employed,  and  one  of  such  substances  is  a  natural  com- 
pound, consisting  principally  of  carbonate  of  lime  and  bitumen,  with  a 
small  portion  of  aqueous  and  other  matter,  and  such  natural  compound 
is  commonly  called  or  known  by  the  name  of  asphalte  or  aspbakos  or 
calcareous  asphalte,  asphaltic  mineral,  or  asphaltic  rock,  or  asphaltic 
stone,  and  such  natural  compound  is  hereinafter  called  asphalte,  it  is 
found  at  Pyrimont,  near  to  Seyssel,  in  the  department  De  V  Ain,  in  the 
kingdom  of  France,  and  in  other  parts  of  the  Jura  Mountains,and  in  other 
places  in  great  abundance;  and  the  other  of  such  substances  is  bitumen  or 
mineral  or  other  pitch;  and  I  do  hereby  describe  the  manner  in  which  the 
said  invention  is  to  be  performed  by  the  following  statement  I  take  the 
said  asphalte  in  its  native  state,  as  it  is  extracted  in  masses  from  the  mine^ 
and  I  greatly  prefer,  for  the  purpose  of  my  invention,  the  asphalte  from 
Pyrimont,  aforesaid.  The  said  asphalte  from  Pyrimont  aforesaid,  con- 
tains, in  addition  to  a  small  portion  of  aqueous  and  other  matter,  carbo- 
nate  of  lime  and  bitumen  in  about  the  proportion  of  ninety  parts  of  car- 
bonate of  lime  to  about  ten  parts  of  bitumen,  and  the  cement  formed  ac- 
cordingly to  the  said  invention,  from  the  said  asphalte  of  Pyrimont,  and 
bitumen,  is  better  than  that  formed  from  any  other  asphalte  which  I 
have  yet  been  able  to  procure,  although  asphalte  is  found  in  other  places. 
And  I  reduce  the  asphalte  to  powder.  The  asphalte  may  be  reduced  to 
powder  solely  by  mechanical  means,  but  the  reduction  thereof  to  powder 
Is  facilitated'by  heat.  I  usually  place  the  masses  of  native  asphalte  in  a 
furnace  or  oven,  the  bottom  whereof  is  made  of  plate-iron;  in  about  half 
an  hour,  by  the  application  of  a  brisk  fire,  the  asphalte  falls  or  is  readily 
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reduced  to  powder,  the  atphalte  after  beiog  exposed  to  heat,  at  above 
mentionedt  or  otherwise,  or  reduced  to  powder,  or  small  parts^  by  me* 
chanical  means  is  then  passed  tbroagh  a  sieve,  the  meshes  of  which  are 
about  one  fourth  of  aa  ioch  square;  the  asphalte  which  has  passed  through 
such  sieve  is  in  a  fit  state  to  be  mixed  with  the  bitumea  or  mineral  or 
other  pitch;  the  bitumen  or  mineral  pitch  is  found  in  a  natural  state  com* 
bined  with  earthy  or  other  matter  in  great  quantities  in  the  neighbour^ 
hood  of  Pjrimont,  and  in  other  places.  I  have  ordinarily  used  the 
bitumen  found  in  the  neighbourhood  of  Pyrimont,  but  the  bitumen  as 
found  elsewhere  may  be  used  without  injuring  the  quality  of  the  cement 
produced,  or  other  pitch  may  be  used  instead  of  such  mineral  pitch 
aforesaid;  the  bitumen  is  freed  from  its  extraneous  matter  in  the  ordip 
nary  way. 

In  forming  the  cement  or  composition  according  to  the  said  invention, 
when  I  use  the  asphalte  of  Pyrimont,  and  the  bitumen  or  mineral  pitch 
also  from  the  neighbourhood  of  Pyrimont,  I  take  about  ninety-three  parts 
of  asphalte  reduced  to  powder,  and  passed  through  such  sieve  as  afore- 
said, to  about  from  seven  to  ten  parts  of  such  bitumen  or  mineral  pitch. 
The  quantity  of  bitumen  intended  to  be  used  is  first  placed  in  a  melting 
cauldron  or  furnace,  and  when  it  is  dissolved  the  powdered  asphalte  is 
added  gradually,  the  mixture  is  kept  carefully  stirred  in  order  that  it 
may  not  be  burnt,  and  also  that  the  asphalte  and  bitumen  may  be  per- 
fectly amalgamated,  the  mixture  is  kept  over  the  fire,  carefully  stirred, 
until  the  whole  is  thoroughly  combined  and  is  nearly  fluid.  This  combi- 
nation is  the  mastic  cement  or  composition  according  to  the  said  inven- 
tion. The  melting  cauldron  or  furnace  should  be  kept  over  rather  a 
alow  fire  until  the  mixture  is  nearly  in  a  state  of  ebullition,  it  then  gives 
out  a  light  white  smoke  in  jets,  and  it  is  fit  for  use*  When  other  asphalte 
is  used,  instead  of  the  asphalte  of  Pyrimont^  the  quantity  of  bitumen  to 
be  added,  will  vary  according  to  the  particular  nature  of  the  asphalte, 
and  the  proper  quantity  will  easily  be  found  by  trial,  and  when  bitunken 
or  mineral,  or  other  pitch,  than  that  from  the  neighbourhood  of  Pyri<> 
mont  is  used,  the  precise  proportion  will  easily  be  determined  by  trial: 
In  applying  the  said  cement  or  composition  to  paving,  I  add  to  about 
every  300  pounds  weight  of  the  nearly  fluid  mastic  cement,  about  half  a 
bucket  full  of  very  small,  clean,  and  hot  gravel  or  sand;  this  is  carefully 
stirred  up  with  the  mastic,  and  as  soon  as  it  is  sufficiently  fluid,  that  is 
as  soon  as  the  mastic  begins  to  give  out  the  light  white  smoke  previously 
described,  it  is  fit  for  use.  It  may  then  be  run  into  moulds,  and  remain 
until  cold,  when  it  will  form  blocks  or  slabs,  which  may  be  laid  upon  any 
proper  foundation,  one  consisting  of  concrete  and  mortar,  is  usually 
adopted.  These  blocks  or  slabs  are  cemented  together,  by  pouring  the 
fluid  mastic  cement  either  mixed  as  aforesaid,  with  fine  gravel  or  sand 
or  without  fine  gravel  or  sand,  between  the  interstices  of  the  blocks  or 
slabs,  sometimes  a  thin  coating  of  mastic  cement  is  spread  over  the  foun- 
dation, and  the  blocks  or  slabs  are  imbedded  therein,  in  such  esse  the 
cement  is  also  poured  in  between  the  interstices,  as  above  described.  If 
it  be  desired  that  the  pavement  should  be  ornamented  so  as  to  represent 
mosaic  or  other  work,  the  process  of  forming  the  blocks  or  slabs  is  as 
follows: — 

First,  a  large  flat  surface  is  formed,  either  of  wood  or  plaster,  upon 
which  the  required  pattern  is  drawn:  this  surface,or  a  convenient  portion 
thereof,  is  enclosed  with  iron  bars  of  the  intended  thickness  of  the  slab$ 
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over  this  surfice,  &  thin  coat  of  transparent  glutinous  tize,is  spread;  as  tlie 
following  work  advances,  pebbles  of  various  colours,  pieces  of  porcelauf 
ware,  earthen-ware,  glass,  or  other  materials*  of  the  required  forms  and 
colours,  are  deposited  upon  their  allotted  portions  of  the  patterns^  either 
to  represent  foliage  or  fretwork,  or  any  other  device;  by  means  of  the 
weak  size,  they  are  very  lightly  retained  in  their  places,  the  mastic  ce- 
ment or  composition  heated  as  above,  and  either  mixed  with  fine  gravel 
or  sand,  as  aforesaid,  or  unmixed,  is  poured  into  the  space  enclosed  with 
iron  bars  as  aforesaid.  This  mastic  cement  or  composition^  fills  up  the 
interstices  between  the  pebbles,  pieces  of  porcelain- ware,  earthen-ware, 
glass,  and  other  materials,  and  forms  with  them  a  hard  slab— this  is  in* 
verted,  and  slabs  thus  formed,  are  cemented  together  in  the  same  man- 
ner as  blocks  or  slabs  are  previously  described  to  be  cemented.  In  forming 
ways  or  paths  I  usually  proceed  thus.  Upon  a  proper  foundation,  I  place 
two  flat  iron  bars  parallel  to  each  other  at  a  convenient  distance  from 
each  other,  say,  from  three  to  four  feet— these  bars  are  of  the  tbickaesi 
to  which  the  the  mastic  cement  or  composition  is  intended  to  be  spread, 
usually  about  half  an  inch  thick;  between  these  bars,  the  fluid  mastic 
and  fine  gravel  or  sand,  mixed  as  aforesaid,  is  poured  and  spread,  and 
the  surface  msde  regular  and  uniform,  by  passings  thick  piece  of  wood, 
with  one  straight  edge,  backwards  and  forwards  upon  the  iron  bars. 
Upon  this  surface,  whilst  still  in  a  semi-fluid  state,  I  ususlly  aift  fine  hot 
gravel,  which  I  beat  into  the  mastic  with  wooden  stampers.  When  the 
mastic  is  set,  the  operation  is  repeated  until  the  surface  required  for  the 
way  or  path  is  covered.  As  the  operstion  proceeds,  the  surface  of  the 
cement  already  set,  renders  the  use  of  the  iron  bars  unnecessary. 

1  apply  the  said  cement  in  road>making,eiiher  superGcially  in  manner 
hereafter-mentioned,  that  is  to  ssy,  upon  the  surface  of  a  road  formed  of 
the  usual  materials,  in  the  usual  way,  and  the  bottom  whereof  has  under^ 
gone  the  usual  preparations,  I  pour  the  said  mastic  cement  or  compo- 
sition, either  with  or  without  fine  gravel  or  sand,  when  the  same  is  heat- 
ed just  so  as  to  give  out  the  light  white  smoke,  as  aforesaid,  and  the 
said  mastic  cement  or  composition,  forms  with  such  stones,  a  hard  and 
compact  surface;  or  I  apply  the  said  mastic  cement  under  the  hard  ma- 
terials, and  in  such  esse  i  spread  a  thin  coating  of  the  said  cement,  either 
mixed  with  or  without  fine  gravel,  or  sand,between  the  substratum  and  the 
hard  materials,  for  the  purpose  of  preventing  the  hard  materials  being 
injured  by  the  land«springs. 

In  applying  the  said  cement  or  composition  for  the  purpose  of  cover- 
ing buildings,  I  usually  cover  the  roof  with  canvas,  similar  to  that  used 
by  the  paper-hangers,  stretched  tolerably  tightly,  and  upon  this  canvas 
I  spread  a  layer  of  the  said  mastic  cement,  heated  as  last  aforesaid,  to 
about  the  thickness  of  four-tenths  of  an  inch,  and  upon  the  surface  of  the 
said  mastic,  and  when  the  same  is  in  a  semi-fluid  state,  I  sift  gravel  pre- 
viously heated  in  a  caldron;  and,  as  the  ma»tic  sets,  I  beat  the  said  gravel 
into  the  said  surface  of  the  said  mastic,  with  flat  wooden  stampers,about 
fifteen  inches  long  and  nine  inches  broad,  until  the  gravel  is  incorporated 
into  the  substance  of  the  said  mastic. 

The  process  of  applying  the  said  mastic  to  the  lining  of  tanks,  reser^ 
voirs,  and  various  purposes  to  which  cement,  mastic,  lead,  zinc,  or  com- 
position is  employed,  is  very  similar  to  that  previously  described.  la 
such  linin<;8,  no  gravel  or  sand  is  used  with  the  said  mastic,  but  a  coat- 
ing theieolis  applied  whilst  the  mastic  is  of  the  heat  hereiiibefore^mcB* 
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tioned  (ihmt  is  to  say)«  when  it  just  begias  to  Jgiye  out  m  white  liglit 
smoke,  preriovsly  described;  for  the  bottom  surface  of  tanks  or  reser- 
voirs, a  simple  covering  of  the  said  mastic,  applied  in  a  manner  aforesaid, 
is  sufficient ;  for  the  sides  of  such  tanks  or  reservoirs,  the  face  of  each 
brick,  which  is  intended  to  be  inwards,  and  exposed  to  the  water,  is  first 
covered  with  a  thin  coat  of  the  said  mastic  cement  or  composition ;  this 
is  done  by  laying  the  bricks  side  bj  side,  on  a  level  of  ground,  asif  thef 
were  to  form  a  pavement,  then  the  fluid  mastic  is  thinly  spread  over 
their  whole  surface;  as  soon  as  it  begins  to  set,  which  is  in  a  few  seconds, 
and  before  it  becomes  hard,  the  blade  of  a  large  knife  is  passed  between 
the  bricks,  cutting  the  mastic  through,  at  the  same  time  the  process 
leaves  each  brick  with  one  face  covered  with  the  said  mastic  cement. 
This  done,  the  walls  or  sides  of  the  tanks  or  reservoirs,  are  built,  and 
each  brick  is  set  in  flnid  mastic,  instead  of  calcareous  mortar  or  cement, 
and  for  greater  aecurity,  a  space  of  about  half  an  inch  is  left  between 
the  in»er  and  outer  bricks,  which  form  the  side-waMs  of  tanks  or  reser- 
voirs :  this  space  ia  filled  up  with  the  fluid  mastic,  as  the  brickwork  ad- 
vances $  this  is  the  process  usually  adopted.  From  the  above  descriptions 
of  the  application  of  the  said  mastic  cement  or  compositiony  it  may  easily 
be  applied  to  various  other  purposes,  to  which  cement,  mastic,  lead,  zinc, 
or  composition,  is  employed.  And  whereas,  I  do  not  claim  as  the  said  in- 
vention, the  mode  of  reducing  the  said  asphalte  to  powder,  or  the  sepa- 
rate use  of  the  said  asphalte,  or  bitumen,  or  mineral,  or  other  pitch,  as  a 
mastic  cement  or  composition ;  but  I  do  claim,  as  the  said  invention,  the 
combination,  by  means  of  heat,  of  asphalte,  meaning  thereby  a  natural 
compound,  consisting  principally  of  carbonate  of  lime  and  bitumen,  with 
a  small  portion  of  aqueous  and  other  matter,  by  whatever  name  or  names 
such  natural  compound  be  called  or  known,  and  bitumen,  or  mineral,  or 
other  pitch,  into  a  mastic  cement  or  composition,  applicable  to  paving 
and  road-making,  and  various  purposes  to  which  cement,  mastic,  lead, 
zinc,  or  composition  is  employed.  And  such  invention,  being  to  the 
best  of  my  knowledge  and  belief  entirely  new,  and  never  before  used  with- 
in that  part  of  Her  said  Majesty's  United  Kingdom  of  Great  Britain  and 
Ireland,  called  England,  Her  said  dominion  of  Wales,  or  town  of  Ber» 
wick-upon -Tweed  ;  I  do  hereby  declare  this  to  be  my  specification  of  tho 
same,  and  that  I  do  verily  believe  that  this  my  said  specificatioa  doth 
comply  in  all  respects,  fally,  and  without  reserve  or  disguise,  with  the 
proviso  in  the  said  hereinbefore  in  part  recited  letters  patent  contained, 
wherefore  I  hereby  claim  to  maintain  exclusive  right  and  privilege  to  the 
said  invention.*— In  witness  whereof,  &c. — [^BnreUed  Mtu^  35,  1838.1 

Rep.  Ftt  ioT. 

The  Asphalte  Mastic  is  obtained  from  Pyrimont,  near  Seyssel,  and 
brought  down  the  Rhone,  and  is  a  compound  of  a  carbonate  of  lime  and 
mineral  pitch.  After  being  roasted  on  an  iron  plate  it  falls  to  powder, 
or  may  be  readily  pounded.  By  roasting  it  loses  about  one-fortieth  of 
ita  weight.  It  is  composed  of  nearly  pure  carbonate  of  lime,  with  about 
nine  or  ten  per  cent,  of  bitumen. 

When  in  a  state  of  powder  it  is  mixed  with  about  seven  per  cent,  of^a 
bitumen  or  mineral  pitch,  found  near  the  same  spot.  This  bitumen  ap* 
pears  to  give  ductility  to  the  mastic.  The  addition  of  only  one  per  cent, 
of  sulphur  makes  it  exceedingly  brittle-  The  powdered  Asphahe  is  ad* 
ded  to  the  bitumen  when  in  a  melting  state ;  also  a  quantity  of  clean  grai* 
vel,  to  give  it  a  proper  consistency  for  pouring  it  into  moulds.  When 
laid  down  for  pavement,  small  stones  are  sifted  on,  and  this  siftiag  is  not 
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observed  to  wear  off.  The  mass  is  partially  elastic*  and  Mr.  Simms  had 
seen  a  case  in  which  a  wall  having  fallen  away,  the  Asphalte  streicbed, 
and  did  not  crack.  It  may  be  considered  as  a  species  of  mineral  leather. 
The  sun  and  rain  do  not  appear  to  have  any  effect  upon  it ;  it  answers  ex- 
ceedingly well  for  the  floors  of  the  abattoirs  of  the  barracks,  and  keeps 
the  vermin  down  ;  and  is  uninjured  by  the  kicking  of  the  horses  feeL 
It  may  be  laid  down  at  from  eightpence  to  ninepence  per  square  foot. 

Jonrn.  Arts  aad  Sd 


SpedficatUm  of  a  Patent  granted  to  John  Hopkins,  of  the  county  of  Mid&- 

«ex,  surveyor  ^  for  his  invention  of  improvement  in  furnaces  for  sieam-engim 

boilers  and  other  purposes. — [Sealed  18th  June,  1836.3 

This  invention  consists  merely  of  an  improved  fire  bridge  of  a  curved 

form,  constructed  in  such  a  manner  that  the  heat  and  the  flames  are  ar 

rested  in  their  progress  and  thrown  back  from  the  end  of  the  furnace, 

and  in  some  measure  caused  to  pass  again  over  the  surface  of  the  burs- 

ing  fuel;  by  this  means,  the  vapours  arising  from  the  combustion  of  that 

part  of  the  fuel  which  is  onlv  partly  ignited  will  be  consumed. 


The  figure  represents  a  longitudinal  section  taken  through  a  furnace 
and  steam-engine  boiler,  showing  the  position  of  the  improved  fire 
bridge,  which  is  represented  at  a,  and  is  constructed  of  fire  brick  ;  it  will 
be  seen  that  the  fire  bridge,  instead  of  merely  intercepting  the  flames, 
as  in  the  ordinary  construction,  and  causing  the  heat  to  rise  upwards 
and  act  on  the  under  surface  of  the  boiler,  by  its  bent  form,  causes  the 
flames  and  heat  to  be  driven  back,  and  to  aet  more  effectually  all  along 
the  under  surface  of  the  boiler. 

The  Patentee  further  states,  that  in  marine  and  some  other  construc- 
tions of  boilers,  the  fire  bridge  may  be  constructed  of  metal,  and  hollow, 
for  the  water  of  the  boiler  to  pass  into  and  become  heated,  instead  of 
making  it  of  fire  brick. 

It  will  be  evident,  from  the  foregoing  description,  that  although  the 
invention  has  been  described  as  adapted  to  furnaces  of  steam-engine 
boilers  only,  yet  it  is  equally  applicable  to  the  furnaces  of  other  boilers 
in  which  bridges  of  the  ordinary  construction  are  used.  In  conclusion, 
tfie  Patentee  says,  "Having  now  described  the  nature  of  my  invention, 
and  the  manner  of  carrying  the  same  into  effect,  1  would  have  it  under- 
stood that  1  claim,  as  my  invention,  the  construction  of  the  fire  bridges 
of  the  furnaces  of  steam-engine  and  other  boilers,  as  above  described, 
either  of  fire  bricki  metal,  or  other  suitable  materials. ^l/nroi/e(<  Decern* 
Aer,  1838.] 
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Jin  aeanmi  of  a  ttetnily  invmied  Patent  l^pring^  called  **7%e  Scfety 
Spring^^*  and  applieabie  to  Carriagee  and  Carts  of  every  description.* 
By  the  Rev.  R.  J.  Barlow. 

When  eprings  were  first  brought  into  practice,  thej  were  imagined  to  be 
usefdi  merely  to  give  ease  to  the  traveler,  and  a  certain  degree  of  security 
to  fragile  articles;  reflecting  persons,  however,  qnicklj  discovered  them  to 
be  a  great  means  of  saving  the  carriage  and  lessening  the  draught,  which 
latter  is  clearly  proved  in  the  works  of  Drs.  Helsham  and  Arnott.  To  save 
the  road  upon  which  we  travel,  has,  since  the  formation  of  railways,  be- 
come a  consideration  of  the  utmost  importance,  and  so  perfectly  convinced 
are  scientific  men  of  the  value  of  springs  for  that  purpose,  that  the  eminent 
engineer,  Mr.  Stephenson,  does  not  permit  a  single  wagon  to  be  run  upon 
the  Manchester  and  other  lines  under  his  direction  without  springs,  although 
the  weight  and  expense  thereby  added  to  each  wagon  is  very  considerable. 

Hence,  it  is  evident,  that  besides  the  comfort  and  convenience  of  springs, 
their  chief  advantages  consist  in  saving  the  horse  or  engine,  the  carriage 
itself,  and  the  road  upon  which  it  travels;  and  consequently,  the  only  argu« 
ment  against  their  being  universally  adopted  by  the  Ordnance  Department, 
and  for  farming  carts,  and  common  stage  wagons,  must  arise  from  their  being 
so  expensive,  so  liable  to  break,  and  so  ponderous  when  employed  for  heavy 
wagons,  all  which  evils  are  in  a  great  measure  obviated  by  this  invention, 
the  peculiar  properties  of  which  may  be  thus  briefly  enumerated. 

A  greater  degree  of  ease  than  those  now  in  use;— -almost  perfect  securi- 
ty against  breaking, under  any  circumstances; — a  saving  of  weight  upon  rail- 
ways to  the  amount  of  three-fourths,  upon  the  common  roads  to  the  extent 
of  two-thirds;— *much  cheaper;— a  direct  up  and  down  motion,  which  pre- 
vents the  swinging  and  rolling  of  the  carriage,  and  consequently  secures  it 
against  being  overturned  under  any  extent  of  load; — simple,  capable  of  be- 
ing repaired  by  the  most  iodiflerent  mechanic, — may,  upon  emergency,  be 
increased  in  strength  for  bad  roads  and  heavy  luggage;— preserves  the 
graceful  appearance  of  the  C  spring  so  completely  as  to  deceive  the  eye, 
and  in  all  other  cases  is  lighter  and  more  elegant  than  those  now  in  use. 

That  this  spring  is  easier  than  those  in  general  practice  has  been  proved 
by  comparing  them  with  some  of  the  best  London  manufacture  for  the  space 
of  a  year,  during  which  they  were  tried  upon  the  worst  description  of  roads: 
again  upon  the  Whitby  railway,  where  they  have  been  in  use  for  some 
months,  they  are  found  to  have  a  much  more  pleasant  motion  than  any  hither- 
to employed.  This  is  attributable  solely  to  the  spring  being  acted  upon  in- 
stantaneously, and  completely  without  friction,  which  prevails  to  an  enor- 
mous degree  in  the  old  springs,  and  renders  them  stiff' or  wooden  to  a  great 
extent. 

The  superior  security  of  this  spring  may  be  proved  in  this  manner.  The 
levers  are  constructed  of  two  pieces  of  one-fourth  inch  plate  iron,  distant 
from  each  other,  two  or  three  inches,  and  connected  by  one  or  more  small 
blocks  of  wood,  or,  as  in  the  case  of  the  C  spring,  by  one  solid  piece,  all 
firmly  riveted  together;  by  this  means  the  iron  receives  the  strain  edge- 
ways, and,  like  the  blade  of  a  saw,  or  knife,  supported  in  such  a  position,  it 
may,  with  little  weight,  be  made  equal  to  any  load. 
The  spring  itself  never  exceeds  eight  or  ten  inches  in  length,  and  con* 

*  Communicated  to  the  Whitby  Philosophical  Society  by  the  Rev.  R.J.  Barlow,  the 
pitente«,  of  Lmdea  Grove,  near  Stokesby,  Yorkshire,  September,  1S36. 
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8l9tt  of  MTernl  iteel  plates  of  a  loxeng^e  shape*  hwetted  in  a  kind  of  or 
called  a  stop  (from  its  regulating  the  qaaotitjr  of  motion  aod  atopping  it  Hi 
certain  given  limit.)  Tliis  stop/bj  its  tongne  ronotng  through  tha  cealre, 
divides  the  plates  into  upper  and  under  series,  and  contains,  at  each  eodli 
rack  or  rest  for  every  plate,  which  being  supported  at  the  eitremitiei,  tix 
whole  spring  is  pressed  in  the  centre  directlj  like  an  elliptic  spriog,  aod 
since  every  plate  is  supposed  to  be  capable  of  bending  more  than  it  is  per- 
mitted, it  is  not  possible  that  the  spring  can  ever  break,  because  it  is  check- 
ed before  it  reaches  the  breaking  point*  Let  it  oof,  however,  be  imagioed 
that  being  thus  checked,  the  motion  most  be  unpleasant,  for  If  the  ppriof  6f 
proportioned  to  the  weight,  it  will  never  collapse  but  with  such  a  »hock  v 
might  endanger  the  carriage.  It  should  also  be  mentioned,  that  wberea 
all  springs  are  found  to  break,  or  set,  and  lose  their  shape  and  original  |»- 
sition  if  too  heavily  laden,  this  safety  fipring  will,  on  the  contrary,  always  i& 
turn  to  the  same  height,  when  the  load  is  taken  off,  be  it  ever  so  great;  for, 
as  has  been  shewn,  it  is  impossible  to  break  the  spring,  and  when  it  basgooe 
home,  the  strain  then  becomes  entirely  upon  the  levers,  which  are  uak 
beyond  any,  even  the  utmost  calculated  weight  or  strain. 

The  difference  of  weight  between  these  springs  and  the  old  ones,  ba* 
been  accurately  determined  at  the  Whitby  Railway,  and  is  as  follow?:— oIJ 
springs  for  a  8  tons  carriage,  372  lb.;  new  springs  for  a  3  tons  carriage,  90 
lb.,  being,  as  stated  above,  a  saving  of  three-fourths  in  weight;  but  it  a  /or* 
ther  to  be  remarked,  that  in  the  old  springs,  double  the  load  requires  doable 
the  weight  of  springs;  whereas  in  this  invention,  the  spring  alone  requires 
increase,  directly  as  the  weight,  a  few  pounds  addi^onal  to  the  levers  beiof 
sufficient;  thus,  for  instance,  on  the  Whitby  line,  "6  tons  take  springs  of  90 
lb.,  but  156  lb.,  is  sufficient  for  6  tons,  the  levers  being  increased  bjoa'f 
6  1b. 

The  saving  of  eipenseis  evident  from  the  simple  nature  of  the  iDveotioo, 
because  all  the  parts  can,  without  loss  of  steel,  or  iron,  be  cu{  in  the  cold 
state  by  heavy  machinery,  after  which  little  hand  labour  is  necessary:  agaio 
it  is  to  be  considered  that  there  is  never  more  than  one-third  of  the  mate 
rial  employed,  and  that  one-half  of  that  is  iron  instead  of  steel. 

The  direct  up  and  down  motion  will  thus  appear.  In  all  cases^  socb  as 
public  coaches,  phaetons  with  perches,  and  gigs,  where  the  springs  can  be 
conveniently  placed  so  as  to  run,  not  across,  but  along,  the  axle,  sbooldtbe 
weight  by  a  jerk  be  thrown  to  one  side,  the  lever  or  levers  on  that  side  will 
work  the  springs,  and  those  on  the  opposite  side  being  freed  from  doty,  wil^ 
fall  at  the  same  time,  by  which  means  the  carriage  is  compelled  to  desceu^ 
at  both  sides  alike,  and  therefore  will  move  directly  up  and  down  onlj*^ 
far  as  the  springs  are  concerned;  whereas  with  the  present  springs*  wbeD 
the  weight  is  thrown  to  one  side,  the  opposite  side  of  the  spring  beiog  k* 
lieved  from  pressure,  kicks  up,  and  tends  much  to  make  the  carriage  swiog 
and  overturn. 

The  facility  of  increasing  the  strength  for  bad  roads  or  heavy  loggag^) 
will  be  understood  by  supposing  the  stop  and  the  racks  to  be  so  arraoged, 
as  to  be  capable  of  receiving  at  the  top  and  bottom  one  or  more  plates. 
This  will  materially  increase  the  strength,  and  may  be  performed  by  ao  or- 
dinary servant  In  the  levers  no  change  is  requisite,  as  they  are  always  ct- 
pable  of  working  a  spring  of  much  greater  power  than  would  suit  the  car* 
riage  under  ordinary  circumstances. 
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Fig.  1,  exhibits  the  back  of  a  phaeton 
hong  so  as  to  have  the  ap  and  down  motioD, 
and  avoid  the  side  swing. 

Fig.  2,  represents  the  frame  of  a  railway 
carriage,  as  seen  with  the  patent  springs 
and  doable  guide  plates  of  one-fourth  inch 
plate  iron,  made,  as  shewn,  of  several  pieces 
riveted  together,  or  cut  out  of  a  single  sheet. 
It  is  to  be  noticed,  that  the  spring  box  plajs 
within  the  guide  plate,  and  thus  the  dirt  and 
dost  are  kept  from  the  oil,  or  the  piece  ri- 
veted on  may  be  cut  off,  so  as  to  allow  the 
spring  box  to  play  outside,  if  preferred. 

Fig.  2. 


Fig.  1. 


Fig.  3. 


Fig.  3.  exhibits,  on  a  larger  scale,  the  same  kind  of  guide  plate,  which  is 
Expressed  as  if  transparent,  to  render  the  inner  works  visible.  Thus  the 
shape  of  the  spring  box,  the  position  of  the  syphon,  the  shape  and  action  of 
the  levers  are  apparent;  and  there  is  also  displayed  on  one  side  a  single 
spring  of  a  6  ton  wagon  inserted  in  its  stop  or  case,  the  dark  line  being  the 
tongue  and  rest. 

Vol.  XXUiP— No.  6.— Dsosiiber,  1838.  36 
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Id  the  plan  above  drawn,  the  carriages  and  wagons  are  hoog  lower  tbao 
nsoal. 

It  iDaj  4m  necessary  to  arid,  that  the  small  qnaotlt/  of  motion  in  the  spring 
(not  exceeding  liaTT  an  Inclb)  is  multiplied  many  times  bj  the  ierer,  before 
it  is  commimicated  to  the  carriage*  Sd.  n.  vbUos.  iowb. 


Progrttti  of  Civil  JBngiHeerlHS* 


Sicc/io-  Planography. 

We  insert  the  following  paper  from  the  British  Magazine  of  Popnlar 
Science,  as  well  for  the  value  of  the  mode  of  delineation  it  describes,  as 
for  the  raciness  of  the  style  in  which  it  is  written.  G. 

We  believe  we  may  say  without  fear  of  contradiction,  and  certainly  with 
no  intention  of  giving  offence,  that,  comparatively,  a  very  small  number 
of  persons  of  landed  property  understand  a  plan.  This  is  principally 
owing  to  that  culpable  deficiency  in  practical  education,  which  at  present 
exists  in  all  the  great  establishments  in  which  our  more  elevated  ranks 
spend  the  most  precious  years  of  their  lives.  If  but  a  small  number  un- 
derstand, thoroughly,  a  plan,  still  smaller  is  the  number  who  can  compre^ 
hend  a  section^  and  that  combination  of  both  plan  and  section^  which  is 
necessary  to  be  made  and  understood  before  a  clear  idea  can  be  obtained 
of  the  position  of  a  particular  part  or  point,  with  regard  to  all  the  other 
parts  or  points  that  surround  it  in  every  direction.  The  plans  and  sec- 
tions of  a  single  edifice  are  not  to  be  thoroughly  and  satisfactorily  un- 
derstood, even  by  the  architect,  at  a  glance;  lines  in  one,  shrink  into 
points  in  the  other;  planes  become  lines  ;  and  hecannot  prudently  judge 
of  the  whole,  until,  by  sufficient  study,  his  imagination  so  distinctly  em- 
bodies the  one,  that  he  can  instantly  and  involuntarily  combine  it,  when 
looking  at  the  other. 

If  this  be  true  of  delineations  of  objects  so  limited  in  magnitude  as 
even  the  largest  mansions,  and  whose  delineated  areas  rarely  extend  to 
the  borders  of  a  sheet  of  double-elephant,  how  far  greater  must  be  the 
mental  effort,  when  designs  fun  from  sea  to  sea,  over  a  country  of  vary- 
ing altitude  and  depression,  and  whose  delineations  even  when  miles 
are  compressed  into  inches,  defy  the  continuous  longitude  of  an  ^endless 
sheet."  Persons  who  have  never  visited  that  Office  of  the  House  of 
Commons  where  the  plans  and  sections  of  intended  rail-roads  are  aBnu- 
ally  deposited,  can  have  no  idea  of  the  scene.  One  would  think  that  the 
whole  country  had  been  stripped  of  its  epidermis,  that  it  had  been  manu- 
factured into  striated  paper,  and  deposited  there. 

When  a  Unt  is  to  be  examined  in  a  committee  of  the  House  of  Com- 
mons, it  is  soon  found  that  it  is  not  a  mathematical  one  in  any  sense  of 
the  word.  The  breadth  of  the  line,  and  its  horizontal  vagaries,  geperally 
require  the  broadest  kind  of  paper,  and  sheet  after  sheet,  or  rather  ream 
after  ream,  until  the  scale  of  length  prescribed  by  the  ^^Standing  Order^' 
is  accomplished.  The  depth  of  the  line,  and  its  vertical  undulations,  are 
far  more  reasonable  in  their  demand  for  breadth,  yet  they  have  the  aame 
insatiable  appetite  for  length.  When  the  plans  and  sections  necessary 
for  the  inquiry  intended  first  appear  before  a  committee,  they  have  no 
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^ery  alarainif  appearcoce  $<>*-«  portfolio^  c^ro  rery  gigantic  dimensions 
considering  the  occasion,  generally  labelled  ^^Plan/'  in  gol^d  upon  red, 
and  a  cylinder,  perhaps  a  foot  higti,  and  oi  a  diameter  varying  from  two 
iiicliea  to  eight,  embodies  the  Ssotion  ;  but  when  under  the  process  of 
examination,  cross-examination,  re-examination,  and  questions  by  com- 
miuee,  tlie  engineer  to  the  undertaking  and  his  assistants,  and  the  op- 
posing engineers  and  their  assistants,  have  turned  over  and  turned  back, 
unrolled  and  rolled,  and  unrolled  again,  portfolio  and  cylinder,  with  the 
snost  contrary  intentions  of  comparing  and  combining,  and  proving  and 
disproving,  and  have  covered  tables  and  floor  with  their  couTolutions, 
some  little  idea  may  be  formed  of  the  quantum  of  accurate  informtion, 
which  an  impartial  and  const&ntly-attending  member  of  a  committee  may 
obtain  after  fifty  days'  inquiry,  particularly  if  he  happen  to  be  a  **gen- 
tleman  born/' 

But,  as  every  country  gentleman  is  not  a  member  of  a  parliamentary 
committee,  it  may  be  hastily  presumed  that  these  perplexing  mysteries 
can  never  annoy  him.     With  the  country,  scored  as  it  is  with  intended 
railways,  no  such  gentleman  can  escape.    This  very  portfolio  and  cylin- 
der, or  some  few  yards  of  each,  is  certain  to  roll  into  his  hall,  and  be 
deposited  on  his  library-table,  either  by  friend  or  enemy,  and  he  will  find, 
sooner  or  later,  that,  though  in  undisputed  succession  of  an  ancestral  es- 
tate, rich  in  preserves  where  poacher  never  entered,  though  a  lover  of 
that  nature  which  has  spread  some  of  her  loveliest  scenes  within  his  do- 
main, and  possessing  health,  and  a  keen  relish  for  the  field,  this  myste- 
rions  pair  of  unlike  forms  are  the  certain  precursors  of  mighty  evil.  Af- 
ter a  little  time  of  execration  on  the  Company  and  their  agents,  he  sits 
down  with  his  attorney  and  surveyor.     The  three  together  can  decide, 
within  a  mile,  how  near  the  railroad  win  approach  that  wood,  or  this 
lawn,  and,  perhaps,  the  amount  of  the  lop-sided  angle  it  will  fill  up  of 
that  sheet  of  water,  which  cost  his  grandfather  thousands  to  create,  in 
.the  geometrical  style  of  gardening  of  his  day.    But  the  question,  how 
the  railroad  is  to  maintain  its  level,  and  run  down  the  side  of  that  valley, 
and  over  that  ridge,  strikes  out  numerous  inquiries,  which  end  in  the 
unreeling  of  the  cylinder,  and,  in  fact,  nothing  more ;  for  after  hours 
spent  in  attempts  to  combine  the  Section  with  the  Plan ;  to  connect  the 
horizontal  conditions  of  the  one  with  the  vertical  conditions  of  the  other, 
divorced  as  they  are,  the  consultation  generally  ends,  with,  perhaps,  a 
point  or  two  accurately  ascertained,  but  assuredly  with  a  vexatious  con- 
viction, that  some  great  mischief  is  about  to  be  perpetrated,  but  in  what 
way,  or  to  what  extent  no  clear  notion  has  been  obtained.    What  is  the 
consequence?    The  landed  proprietor  either  opposes  the  bill,  shutting 
his  ears  against  every  proposition  which  might  mitigate  or  remove  the 
evil,  and  putting  himself  and  the  promoters  to  immense  expense  ;  or,  as 
the  final  event  is,  nine  times  out  of  ten,  the  same,  he  saves  great  pain, 
cost^  and  vexation,  by  doggedly  submitting  to  his  executioners.    His 
estate  is  then  dismembered,  and  his  enjoyments  destroyed,  in  a  legal 
manner,Hnder  the  humane  superintendence  of  the  acting  engineer  of  the 
company.     In  two  or  three  years,  if  the  calls  are  paid  up,  instead  of  the 
green,  sheltered,  turfed  and  meandering  lanes,  there  will  be  the  sterile, 
exposed,  iron  road,  having  the  very  picturesque  qualification  of ''no  curve 
of  less  radius  than  a  mile.''    There,  where  the  owner  used  to  meet  the 
lamb  and  its  mother,  and  hear  the  tinkling  bell  of  some  fellow-wanderer 
be  may  be  crushed  by  a  locomotive  i  for  though  he  hears  its  snorting  a 
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mile  off,  he  hat  but  a  second  or  two  to  climb  the  ^'cutting  of  one  to  onej*^ 
to  save  his  life.  Game  he  may  find  at  his  poulterer's  in  Jermyn  Street, 
but  there  is  not  a  wing  in  his  closest  preserve. 

Mr.  Macneill,  by  the  invention  we  are  about  to  notice,  has  made  some 
small  atonement  for  the  terror  he  spread  through  the  rural  population  a 
year  or  two  ago,  by  his  tables  for  facilitating  '^cuttings  and  embank- 
ments," and  for  the  attacks  his  profession  has  hitherto  covertly  made 
upon  the  country  and  the  dwellers  therein,  and  against  which  there  was 
little  means  of  defence,  for  the  extent  of  the  evil  threatened  was  always 
matter  of  doubt,  and  could  be  easily  masked  by  bold  assertion.  A  sim- 
ple line  running  across  a  map,  conveyed  no  notion  of  the  gash  that  was 
to  be  so  fearfully  cut  in  that  hill,  nor  of  the  dam  that  was  to  destroy  the 
perspective  of  that  valley,  and  choke  the  old  acquaintance  that  once  ran 
free  and  gurgling  from  one  side  of  it  to  the  other.  It  spoke  not  of  via- 
ducts from  which  passengers  can  now  look  into  the  chamber-windows  of 
his  mansion  ;  and  what  was  there  in  the  solution  of  its  continuity,  those 
dots  merely,  by  which  tunnels  could  be  predicted,  in  which  nitrogen 
will  never  linger,  and  darkness  be  never  dissipated?  Yet,  if  this  simple 
line  be  not  early  washed  out  from  the  map,  by  a  process  more  expensive 
than  a  king's  ransom,  it  may  be  legalized,  may  curse  the  ground  on  each 
side  within  a  parliamentary  boundary,  driving  out  the  astonished  posses- 
sor, and  teaching  a  fatal  lesson  of  the  consequence  of  ^^bcing  troubled  with 
a /me." 

But  the  enemy  cannot  now  make  so  secret  an  approach;  he  can  no 
longer  blind  his  victims  by  his  worse  than  useless  *^Plan  and  Section.'* 
The  prayer  of  Ajax  is  granted,  to  all  who  ask  it,  and  would  to  all  who 
don't,  if  those  who  make  and  unmake  '^Standing  Orders"  would  do  their 
duty.*  Railroads  must  assuredly,  in  certain  cases,  be  executed:  but  the 
mischief  necessarily  attendant  and  consequent  upon  these  numerous,  and 
often  gigantic,  projects,  ought  to  be  seen,  and  easily  seen,  by  every  eye, 
very  long  beforehand.  Hitherto  this  has  been  impossible,  principally 
from  the  difficulty  of  getting  at  a  correct  notion  of  where,  in  a  vertical 
as  well  as  in  an  horizontal  direction,  the  railway  was  to  go.  The  annex- 
ed specimen  of  a  new  mode  of  delineation,  invented  by  Mr.  Macneill,  and 
designated  Seotio-Planographt,  will  show,  at  a  glance,  that  this  diffi- 
culty can  be  removed.  Here,  on  the  same  surface,  in  close  and  natural 
combination,  are,-— the  virgin  surface  of  the  earth  previous  to  the  visit  of 
the  fell  engineer,  and  the  plan-line  and  the  section-line  of  the  railway  pro- 
posed,— the  offspring  of  his  unholy  contact.  Each  may  be  contemplated 
by  itself,  or  in  combination  with  either  or  both  of  the  others.  Look  at  the 
natural  surface-line,  (a  a,)  and  you  can  ascertain  its^correctness,  &c.;  for 
every  point  in  it  may  be  recognised  by  its  juxta-position  with  the  plan-line. 
Look  at  the  plan-line,  {h  b)\  there  may  be  seen,  as  usual,  its  direction,  and 
its  relation  to  lateral  objects  ;  but  at  every  point  in  it  you  can  estimate 
the  facilities  or  the  difficulties,  by  the  coincidence  with,  or  the  departure 
above  or  below  the  surface-line,  {a  a).  Now,  suppose  the  paper  were 
cut  through  along  the  latter  line,  (ao),  and  that,  preserving  the  plan-line, 
(Jb  b)j  in  its  present  plan,  the  superior  edges  of  the  surface-line  (a  a), 
were  elevated,  and  its  inferior  edges  depressed,  the  whole  section  might 
be  conceived  to  be  turned  upon  the  plan-line,  {b  6),  as  upon  an  axis,  till 
it  became  vertical ;  it  is  now  a  section  of  the  country^  in  its  correct  po> 

•  «<Giv«  me  to  sea,  and  Ajax  asks  no  more."— P#/«*t  Aaier. 
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sttion  as  ta  the  surface,  and  it  gives  a  perfect  representation  of  what 
must  be  done  at  all  and  every  part  of  the  line,  to  obtain  the  railroad  at  the 
giren  level.  But  the  cutting  of  the  paper  is  unnecessary.  Raise  the 
map  with  the  section-plan  so  delineated  from  the  table,  and  hang  it  on 
the  wall.  '  Now  the  section  is  vertical,  and  in  its  natural  position,  as  be- 
fore. Once  familiarized  with  these  experiments,  neither  is  any  longer 
necessary.  A  coup-tT  ail  of  a  sectio-plan  laid  down  upon  a  map  is  no 
longer  a  limited  and  merely  superficial  view  as  in  former  years.  It  abows, 
previous  to  a  great  and  important  operation  being  performed,  the  wounds 
and  the  tumefactions  which  must  be  produced  by  the  operator,  however 
skilful,  and  if  the  party  whose  estate  is  to  be  operated  upon  is  still  ^re- 
cusant," he  can  ascertain  if  it  be  worth  while  to  cut  his  own  throaty  or 
that  of  the  engineer,  before  the  professional '♦cuttings*'  of  the  latter  scare 
away  the  mountain-nymphs  of  his  home. 

SFxcmnr  ov  tki  AvrxiOATiov  ov  tbi  Sierio-PuLvoeaApnr,  nr  y«i  DtLinATios 
OF  A  SvBVBT  poa  A,  Baisboas. 


) 
I IS ir      \\      iinii       I        I       \ 

SciQe  for  the  Lengths.  JWDe.  Scale  for  the  Haighti    Put. 

a  Natural  turfoce  of  the  ground. 

b  Tba  propoaed  Itiilroad. 

c  Its  paaiage  through  elevated  ground ;  a  easeof  C«<liii|'." 

d  Its  passage  across  depressed  ground  $  a  case  iA**EmbiinkmenV* 

0  Its  passage  along  lerel  ground.  Mag.  Popnhr  ScL 


On  the  Ventilation  of  large  Buildings  by  the  Intervention  of  Openings  in 
Jhe  Windows;  by  R.  Mallet. 

When  in  Liverpool,  last  September,  at  the  meetings  of  the  British  Asso- 
ciation, I  went  once  to  St.  Jude's  church.  This  edifice,  which  is  in  a  sort 
of  Gothic  style,  presents,  when  filled  with  people,  a  very  imposing  Interior; 
partly  from  its  magnitude  latrinsically,  but  much  more  from  this  property 
not  being,  as  It  is  so  often,  frittered  away  by  innumerable  divisions  and  suh- 
divisions  of  parts,  in  the  arrangement  of  ornaments  on  walls  and  ceilings. 
The  ceilings  are  in  this  church  particularly  good,  being  simply  divided  across 
by  the  tie-beams  (or  representations  of  them)  of  the  roof  principals,  which 
are  moulded  in  a  very  bold  style,  and  terminate  at  the  walls  in  rich  open 
Gothic  brackets.  The  under  line  of  these  mouldings  passes  level  and 
straight  across,  while  the  ceiling  forms  a  large  angle  at  the  centre,  probably 

36* 
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of  about  160^;  thus  giving  ao  aspect  of  great  strength  aod  eoHditj.     Bot  to 
the  point.    There  are  two  rows  of  windows  at  either  side,  one  over  aod  one 
nnder  the  galleries;  and  each  window  has  a  considerable  portion  of  tbetasii 
cut  oat,  and  inclined  inwards,  and  so  fixed;  with  glazed  sides  and  an    opea 
top,  famished  with  a  glazed  lid  to  open  and  shut  by  a  cord.     Fig.  1,  is  a 
Fig.  1.       section  of  one  of  these,  which  represents  them  all,  aod  is 
soffideotly  plain  without  reference.    The  doors  are  jodici- 
ouslj  contrived  to  prevent  the  currents  of  air  which  are  of- 
ten so  distressing  in  churches;  and  hence  ventilation  maj  be 
considered  as  confined   to  these  openings  in   the  windows. 
Now,  while  the  church  is  filling,  and  for,  perhaps,  the  first 
half  hour  or  so  of  service,  nothing  can  be  better  than  the 
ventilation  :  a  delightful  aura  spreads  through  every  part  of 
the  building,  and  feels  fresh  and  breezy;  but  as  the  chnrdi 
9  heats  this  rapidly  declines;  and  in  about  an  hour,  on  patting^ 
my  hand  to  one  of  the  ventilators,  where  there  had  been  a 
strong  current  in  before,  I  could  find  none  perceptible.    This 
struck  me  as  curious;  and,  on  a  little  subsequent  consideration, 
I  believe  1  have  seen  the  cause;  and,  as  a  great  namber  of 
churches  and  other  buildings  are  ventilated  in  this  way,  I  have 
deemed  it  possibly  worthy  of  notice  in  your  Magazine. 

Referring  to  Fig.  2,  and  supposing  the  wind  to  blow  against 
one  flank  of  the  church, either  direct  or  diagonally,  as  shown 
by  the  arrow,  it  is  obvious  that,  pressing  against  the  inclined 
planes  of  the  ventilators,  a  portion  of  it  will  be  driven  up- 
wards, as  shown  in  Fig.  l,and  into  the  church,  and  will  tend 
to  expel  a  certain  portion  of  air,  by  a  retrogade  motion  from 
the  opposite  side.     The  opposing  forces  that  the  air  meets  ia 
entering  are  the  inertia  of  the  body  of  air  in  the  building,  aod 
the  force  necessary  to  expel  part  of  it  from  the  leeward  win- 
dows; but,  besides  this,  as  the  air  in  the  church  becomes  heated  and  ascends, 
it  has  a  tendency  to  lodge  above  the  upper  row  of  windows,  and,  from  the 
commencement  of  the  process,  gives  a  greater  freedom  of  entrance  to  the 
fresh  air  below  than  above;  but,  as  soon  as  the  hot  air  above  has  increased 


Fig.  2. 


Fig.  3. 


80  as  to  have  reached  the  level,  or  below  the  top,  of  the  upper  row  of  ven- 
tilators, the  whole,  or  a  part,  of  the  current  through  them  becomes  stopped, 
depending  on  the  temperature  of  the  upper  region;  because  this  air  to  be 
displaced  by  fresh  air,  requires  to  be  depressed  into  air  colder,  and  hence 
denser,  thau  itself,  owing  to  the  structure  and  position  of  the  ventilators ; 
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BO  Ihat/in  fact,  at  a  certain  period,  dependent  on  the  circumstances  of  ex- 
ternal and  internal  cooling  and  heating  agencies^  the  heated  air  becomes 
Itself  a  valve  to  stop  out  the  fresh  air.  Now  the  reroedj  for  this  is  verj 
plain,  and  consists  merelj  in  inverting  one  set  or  range  of  ventilators,  as 
in  Fig.  3,  where  I  have  represented  a  section  of  the  church  merely  bj  lines. 
Here  the  upper  ventilators  are  inverted;  so  that  a  lateral  external  current, 
instead  of,  as  before,  being  urged  bj  the  inclined  plane  against  the  issuing 
hot  air,  is  deflected  upwards  bj  it  outside  the  building;  while  the  slope  of 
the  ventilator  gives  at  both  sides  free  egress  to  the  heated  air,  at  the  same 
time  that  the  position  of  the  lower  ventilators  is  the  best  possible  for  freelj 
admitting  the  external  atmosphere.  This  is  shown  in  the  figure  by  the  di» 
rections  of  the  .arrows,  together  with  the  ascending  currents  of  heated  air. 
The  protection  from  rain  is  equall j  good  in  either  case;  and  this  latter  mod- 
ification would  appear  to  afford  a  good  and  efficient  system  of  church  ven- 
tilation. ArelUtee.  Maf. 


Death  of  Arthur  fFoolf. 

The  council  of  the  Institution  of  Civil  Engineering,  have  to  regret  the 
loss  to  the  institution  by  death  of  its  member,  Arthur  Woolf.  This  dis- 
tinguished individual  was  born  at  Camborne,  in  Cornwall.  He  was  a 
millwright,  and  in  that  capatity  went  to  London,  and  was  employed  in 
Meux's  brewery.  In  1804,  he  took  out  a  patent  for  his  two-cylinder  en- 
gine, working  high-pressure  steam  in  a  small  cylinder,  and  allowing  it 
to  expand  in  a  large  one.  When  he  first  commenced  erecting  engines  in 
Cornwall,  he  induced  the  proprietors  of  the  foundries  to  improve  their 
machinery,  that  a  better  style  of  workmanship  might  be  used  in  the 
manufacturing  of  steam-engines ;  and  he  introduced  an  improved  Horn* 
blower's  double-beat  valve.  The  work  done  at  the  Consolidated  Mines, 
proves  him  to  have  been  a  person  of  great  talents.  In  October,  1814, 
the  average  duty  of  the  engines  in  Cornwall  was  20j  millions — WoolPs 
engine  at  Wheal  Abraham,  however,  performed  34  millions — and  in  De- 
cember, 1815,52  millions;  and  in  May,  1816,  57  millions;  while  the 
aVerage  duty  of  all  the  engines  reported  in  Cornwall  was  33  millions. 
In  1830,  Mr.  Woolf  erected  engines  at  the  Consolidated  Mines  having 
cylinders  of  90  inches  in  diameter,  and  a  stroke  of  10  feet — the  most 
powerful  that  had  ever  been  constructed.  In  December,  1837,  atrial 
took  place  with  one  of  WoolPs  90-inch  engines,  and  it  performed  a  duty 
of  63|  millions — the  average  duty  of  47  engines  reported  in  this  year  was 
33  millions.  For  some  years  before  his  death  he  received  a  pension  of 
100/.  a  year  from  the  proprietors  of  the  Consolidated  Mines.  His  name 
is  associated  with  the  improvement  in  the  drainage  of  the  Cornish  mines; 
and  whatever  share  posterity  may  assign  to  his  individual  genius  in 
these  improvements,  his  name  is  recorded  in  the  page  of  history  among 
those  who  have  dedicated  their  talents  and  the  opportunities  of  a  long 
life  to  the  advancement  of  practical  science.  Jou.  Arti  *  soi. 


Plymouth  Breakwater, 

The  violent  gales  of  the  34th  and  35th  of  Feb.  last,  produced  their  ef- 
fects on  the  Breakwater  at  Plymouth,  and  owing  to  its  greater  exposure, 
they  were  mostly  confined  to  the  western  area.    So  great  was  the  force 


Digitized  byVjOOQlC 


4S8  MeehanM*  MegUiir, 

of  the  tea,  that  8,000  tons  of  atone  from  the  outer  fore  8faore«  op  founda- 
tion of  the  atracture,  were  fairty  lifted  by  it,  and  thrown  from  the  out- 
side orer  this  wall  of  masonry  into  the  sound,     it  is  a  curious  fact,  that 
the  mass  of  these  stones  were  principally  lifted  from  opposite  the  circa- 
lar  end  on  which  the  lighthouse  is  to  stand,  and  deposited  in  an  R.K.E. 
direction  from  whence  they  came,  thus  showing  the  direction  in  which 
the  action  of  the  sea  was  strongest.     The  upper  part  of  the  Breakwater 
also  suffered  severely,  many  large  granite  blocks,  weighing  from  three  to 
nine  tons,  of  which  it  is  formed,  (being  firmly  cemented  and  doTe-tailed 
into' each  other,)  having  been  displaced  and  washed  over  into  the  sound. 
This  is  supposed  to  have  arisen  from  the  compactness  of  the  work  not 
allowing  the  free  escape  of  the  water  in  the  body  of  the  structure  when 
acted  on  by  the  great  pressure  of  the  external  waves.  Upwards  of  350  tons 
of  this  work  have  been  displaced,  and  carried  over  to  the  north  side  of  the 
Breakwater.    The  tide  on  this  occasion  rose  5  feet  6  inches  higher  thaa 
usual,  and  within  6  inches  of  the  great  tide  of  1834,  when  a  breach  was 
made  by  the  sea  in  the  main  body  of  the  work.  Nvaiieai  Mag. 


Meebanlcs^  Register. 


New  Cordage. 

The  brothers  Landauer,  of  Stuttgard,  have  obtained  a  patent  for  a  i 
species  of  cordage;  the  threads  of  which  are  not  twisted  one  over  the  other, 
but  united  in  a  parallel  direction.  A  cord,  H  inch  in  circumference,  sus- 
tained a  weight  of  1300lbs.  without  breaking;  and  when  at  last  an  additional 
weight  caused  it  to  break,  the  fracture  resembled  a  cut  with  scissors,  which 
proves  that  each  thread  was  of  equal  strength.  A  cord  of  604  threads,  S^^ 
inches  in  circumference.  111  feet  long,  woven  in  this  manner,  onlj  weighed 
191bs.;  whilst  an  ordinarj  cord  of  the  same  circumference  and  length,  and 
as  many  threads,  weighed  5UIbs. 


Mr.  Cra$$e*e  BxperimenU. 

The  Morning  Poet  publishes  a  letter  which  Mr.  Clark  has  received 
from  Mr.  Crosse,  relative  to  the  result  of  the  interesting  experiments 
which  the  latter  gentleman  has  undertaken  for  the  development  of  insect 
life  in  solutions  of  silica  (flint)  by  the  long  continued  application  of 
voltaic  electricity.     Mr.  Crosse,  In  his  letter,  says,  **I  send  you  by  my 

friend,  Mr. ,  a  small  bottle  of  spirits  of  wine,  containing  about  thirty 

insects,  produced  in  silicate  of  potash,  under  the  long-continued  action 
of  voltaic  electricity.  I  am  quite  as  much  surprised  and  quite  as  much 
in  the  dark  about  this  affair  as  I  was  at  first.  I  have  had  lately  several 
new  families  of  them,  and  have  them  at  this  present  time  growing  on  a 
piece  of  iron-wire  plunged  into  silicate  of  potash,  and  a  quarter  of  an 
inch  under  the  surface  of  the  fluid,  at  the  positive  pole  of  a  battery  con- 
sisting of  twenty  pairs  of  small  sine  and  copper  cylinders.  I  likewise 
have  them  forming  on  the  surface  of  constantly.electrified  aalphate  of 


Digitized  byVjOOQlC 


New  Invented  Steam  Engine.  429 

copper,  mt  the  edge  of  tbe  fluid,  and  strangely  mixed  up  with  crystals  of 
sulphate  of  copper.  In  fact,  I  have  them  in  all  stages,  from  their  earliest 
formation  to  full  perfection,  and  crawling  about  pretty  nimbly.  Most 
of  these  formations  took  place  in.  the  dark.  The  access  of  light  is  very 
prejudicial  to  them,  as  far  as  I  have  observed.  I  have  hundreds  of  ves- 
sels of  the  same  water  as  that  used  in  the  solution  in  the  same  room,  and 
in  other  rooms,  with  not  the  slightest  appearance  of  a  similar  insect,  or 
the  germ  of  one.  In  one  of  these  experiments  the  vessel  was  covered 
nvith  paper,  and  yet  the  insects  were  formed  as  before.  Of  course  I  have 
no  merit  to  claim  in  the  affair ;  it  was  pure  accident,  and  the  looking  for 
artificial  minerals  brought  them  to  my  notice."  Mr.  Crosse  states  that 
he  is  preparing  an  apparatus  to  repeat  the  experiments  in  a  more  unex- 
ceptionable manner,  and  until  then  does  not  wish  to  enter  into  detail  on  the 

subject.  mninf  Jour. 


New  Invented  Steeim  Engine. 

At  the  British  Alkali  Works,  Stoke  Prior,  near  Bromsgrove,  a  steam 
engine  has  been  invented  by  a  labouring  mechanic,  and  is  daily  in  full 
operation,  which  will  certainly  supersede  every  other  now  in  use,  and 
thaty  too,  in  a  very  short  period  of  time;  as  the  simplicity  of  its  con- 
struction, the  smallness  of  its  size,  and  the  almost  nothingness  of  its  cost, 
vrill  necessarily  bring  it  speedily  into  notice  among  all  persons  whose 
business  may  require  the  aid  of  so  useful  an  auxiliary.  Its  size  is  not 
more  than  twice  that  of  a  man's  hat,  and  the  expense  of  a  five-horse 
power  will  not  exceed  in  cost  half  a  score  pounds.  Its  form  is  cylindrical, 
being  about  eighteen  inches  in  diameter,  and  twenty-two  deep.  The 
steam  is  admitted  through  a  hole  in  a  hollow  circular  belt  (attached  to  a 
wall),  upon  which  it  revolves,  and  works  it  by  a  diagonal  action,  against 
an  upright  piston,  being  forced  out  by  pressure  of  a  diagonal  plate,  which 
divides  the  interior  into  two  portions.  The  rotary  action  is^ beautifully 
managed  by  means  of  a  perfectly  spherical  steam-tight  joint,  at  the  end 
of  a  fixed  inclined  arm,  towards  which  joint  the  upper  and  lower  surfaces 
of  the  interior  part  of  the  cylinder  are  made  to  slope,  after  the  form  of 
an  hour-glass.  Upon  these  the  diagonal  plate  performs  its  revolutions, 
such  movement  being  permitted  through  an  opening  (from  the  circum- 
ference to  the  centre),  equal  in  width  to  the  thickness  of  the  before-men- 
tioned upright  piston,  up  and  down  the  sides  of  which  it  continually 
works.  To  the  centre  of  the  bottom  of  the  cylinder  is  fixed  a  shaft,  hav- 
ing attached  to  it  a  wheel  which  communicates  the  motion  that  may  be 
required;  and  this  is  all  the  machinery  of  which  it  consists!!  When, 
therefore,  we  consider  the  saving  of  weight  of  metal,  size,  and  expense, 
which  will  necessarily  be  gained  by  its  adoption,  and  look  at  the  incal- 
culable advantages  which  such  desiderata  afford  to  steam  navigation,  our 
scientific  friends  will  not  consider  us  too  bold  in  asserting  that  this  in- 
vention will  speedily  revolutionize  the  whole  system  in  this  department 
of  mechanics.  Patents  have  been  procured  from  every  European  govern- 
ment, and  from  the  American ;  and  no  seeret  is  made  at  the  Works  in 
showing  it  to  the  public,  either  in  action  or  in  separate  piecesy  and  in  a 
model  which  is  kept  for  the  purpose.  ibid. 
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The  SUfford  Saftty  Caadu 
This  iBftiition  «m  described  setme  time  back.  Smce  diat  ftioe  t  cmcIi 
boUt  on  the  principle  ef  the  patentee,  has  been  FQnBiagti>No(tin|^tii,iOil 
\M  perfectly  answered  the  object  of  the  btitders*  The  great  desidentu 
Is  the  safety  of  the  cnacb  frum  being  overtur iwd,  however  great  the  lat^ul- 
\iy  of  the  surface  of  the  road  may  be,  or  in  the  event  of  the  vheeU  on  «u 
side  being  lifted  freai  the  road  upon  the  pathway,  or  upon  any  heap  of  gn- 
vel  or  rnbbish  ea  the  road-side,  by  the  horses  beeomkig  nnHianageshle,ir 
by  any  other  occurrence  that  may  propel  the  carriage  out  oC  the  ordiuij 
run  (H  the  road.  The  body  of  the  coach  being  suspended  upon  springs 
placed  nearly  at  the  top  of  the  coach, and  supported  npoa  strong  pieces  ol 
timber,  forming  almost  an  angle,  which  are  at  the  lower  extremities  iniert- 
ed  in  the  axletrees  of  the  front  and  hind  wheels,  is  kept  under  all  circoa- 
stances  in  a  perpendicular  position,  and  the  centre  of  gravity  is  thrown  coo- 
siderably  lower  than  in  coaches  built  upon  the  old  and  common  plan.  In- 
creased speed  may  be  used  without  danger  by  this  invention.  The  carriap 
is  also  much  lighter;  it  is  calculated  that  one-horse  power  is  saved  in  the 
draught,  and  the  wear  and  tear  is  also  less.  This  coach  may  be  used  oo 
roads  of  all  conalructions,  and  will  not  be  liable  to  the  danger  which  ariies 
from  coaches  traveling;  upon  roads  high  tn  the  middle  or  l#won  the  ii(U% 
or  rounded  in  the  oldfashioneil  mode  of  road-making  Most  rosdi  ue 
BOW  completely  flat,  which  secures  safety  to  vehicles  built  on  the  old  phoi 
but  it  greatly  increases  tl>e  county  rates,  by  causing  the  necessity  of  ea- 
ploying  additional  labour  to  scrape  off  the  mnd  and  water  which  gather  ob 
tbem,  but  which  if  they  were  constructed  on  a  curve,  woild  be  uaneceuan. 
The  safety  coach  proceeded  yesterday  with  a  heavy  load  ef  passengers ffoa 
Brickfriars  to  Hayes.  In  going  down  Notling4iill  it  was  driven  with  great 
velocity,  perhaps  at  the  rale  of  sixteen  miles  an  hour  |  nevertheless  tluR 
was  no  rocking  nor  jolting*  The  body  preserved  its  e^uiUlNiom  is  tke 
roughest  parts  of  the  road,aBd  fully  answered  the  purposes  foe  which  tbc 
patent  has  been  granted.  Fvatn*  a* 

Thrashing  Machine. 
A  thrashing  machine  manufactured  by  Mr.  L.  Beare,  of  Meeth,  near 
Ratherleigh,  has  been  lately  pot  to  work  on  a  farm  in  the  parish  of  Ltodkey, 
near  Barnstaple,  when  an  acre  of  barlev  was  taken  ia,  and  thrashed  in  eigh- 
teen minutes,  yielding  forty  bushels  of  grain.  Many  respectable  finven 
were  present,  and  expressed  themselves  highly  pleased  and  satisfied  vitti 
the  performance  of  this  surprising  machine,  as  the  barley  was  perfect)/iit 
for  seed  or  malting,  every  grain  being  free  from  damage.  lU 


JRebaivB  height  of  the  Caspian  and  the  Biadt  Hnu 
The  trigonometrical  survey  of  the  country  situated  between  these  seiS) 
undertaken  by  order  of  the  present  Emperor  of  Russia,  have  now  beeo  con- 
pleted.  Several  fnterestiag  results  derived  from  this  survey,  has  heen  co«- 
muntcated  in  ar  letter  lately  addressed  by  the  celebrated  astronoaier  Strtrm 
of  the  University  of  Dorpat,  to  M.  Von  HumboMt.  Among  other  di»pstei 
points  which  the  engineers  engaged  on  this  work  have  established,  is  the  it* 
lative  height  of  the  Caspian  and  the  Black  sea.  They  harve  aseerltiscd  tint 
the  Caspian  lies  101  Russian  feet (twenty-fonr French  feet)  bekiw  theleveld 
the  Black  Sea.  A  full  report  is  shortly  to  be  published  in  the  BuUeiin  Sa- 
entjfique  of  the  St.  Petersburgh  Academy.  MiB.Be?teff. 
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Oimmdnt  Oahmnk  fiku 

M.  ^ttle8  Guyot  lu»  jiut  annouoced  tlie  constraction  of  galya&ic  pilefl 
of  a  peculiar  (ofnii>  irbich  he  calls  concentric  piles.  In  these  piles  one 
pole  is  at  the  centre,  and  the  other  at  the  circumference.  New  proper^ 
ties  and  remarkable  analogiea  are  said  to  result  from  this  combination, 
as  we  find  at  the  surface  of  spherical  piles  made  to  revolve,  all  the  in- 
fluences of  gravity  and  terrestrial  magnetism  at  the  surface  of  our  globe^ 
A  pile  four  inches  in  diameter,  compoaed  of  concentric  cylinders  two 
Inches  high  and  six  in  number,  being  charged  with  pure  water,  gives 
strong  ahodu  even  .after  the  lapse  of  twenty-four  hours.         lOniiic  jour. 

Voyages  of  Diseovery. 

These  expeditions  are  not  now  confined  to  England,  France^ or  Russia, 
but  private  merchants  have  entered  upon  them.  The  house  of  Grenut, 
&  Co.,  of  Geneva,  who  carry  on  a  large  trade  in  the  whale  fishery  in 
the  North  and  South  Seas,  are  fitting  out  one  of  their  largest  whalers 
for  a  voyage  round  the  world,  without  any  limitation  of  time,  for  the 
purpose  of  prosectttlng  aoological  and  botanical  discoveries.  They  have 
made  an  of!^r  to  an  eminent  naturalist  at  Geneva,  to  convey  him,  with* 
out  charge,  to  all  places  of  interest,  upon  condition  of  his  placing  in  the 
museum  of  that  city  the  collection  which  he  may  form.  The  expense 
of  the  voyage  is  to  be  defrayed  from  the  private  purse  of  the  Baron  de 
Grenut,  and  his  public  spirit  is  much  applauded.'*^//(i/tafi  Paper. 

Ibid. 


Sugar  from  the  Pumpkin. 

A  complete  revolution  is  expected  to  take  place  in  the  manufacture  of 
native  sugar— a  revolution  which  will  probably  compel  the  beet- root 
growers  to  *'hide  their  diminished  heads«"  In  other  wiords,  the  pump* 
kin  is  about  to  enter  the  field  as  a  rival  of  the  beet^root,  and  to  force  the 
Chamber  of  Deputies  to  revise  its  late  enactment  on  the  sugar  question. 
We  hear  that  an  industrious  speculator  is  on  the  point  of  establishlDg  a 
manufactory  for  extracting  sugar  from  this  overgrown  and  hitheito 
despised  production  of  the  vegetable  world,  the  first  experiments  on 
which,  it  is  added,  have  been  crowned  with  complete  success.— -jFV-encA 
Paper,  ibw. 


Iron   Steamers. 

The  iron  steam  vessel,  FoaJor, has,  we  understand,  arrived  at  Pernam'> 
buco,  after  a  passage  of  actual  steamios;  of  only  four  and  a  half  days  from 
Maranham.  Sailing  vessels  are  generally^  we  believe,  twenty  or  thirty  days 
making  this  passage,  and  a  fast-sailing  vessel  arrived  at  Pernambuco  two 
days  before  the  Voador^  that  had  been  thirty-five  days  on  the  voyage  from 
Maranham.  This  proves  the  great  advantage  to  be  derived  from  the  intro> 
duction  of  steam  vessels  on  a  coast  where  the  current  and  wind  prevail  so 
as  to  prevent  sailine  vessels  accomplishing  their  passage  in  a  reasonable 
time,  and  must  shortly  lead  to  the  adoption  of  steam  vessels  both  on  the  east 
and  west  coast  of  South  America.— Gore's  Liver t  Mv.  nAd. 
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AGENCY  FOR  PATENTS. 


The  fiditor  has  again  opened  his  office  in  Washington  for  the  trans- 
action of  all  business  relative  to  Domestic  aid  Foreign  Patents.  See 
advertisement  on  the  cover. 


There  are  no  Occultations  of  Stars  to  the  sixth  magnitude  visible  is 
Philadelphia,  in  the  month  of  February,  1839. 

S.  C.  WALKER. 


Meteorological  Observations  for  August,  183a 
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AXXRIDAS  FATIVTB,  LIST  OV,  WITH  UITOB'f  BIXABKBy  &C« 

September,  1837. 


1.  Working  Pumps, 
3.  Hubs  of  wheels* 

3.  Smut  machine, 

4.  Mouldine  and  pressing  bricks, 

5.  Door  locks, 

6.  Hot  air  Stove,     , 

7.  Window  sash  springs, 

8.  Stoves, 

9.  Steering  appaiatus,  . 

10.  Pressing  bricks. 

11.  Hat  bodies  of  fur,     . 

12.  Stove, 

13.  Planing  machine, 

14.  Hemp  and  Flax,  breaking,  &c. 

15.  Veneers,  cutting, 

16.  Pantaloon  measure, 

17.  Eight  wheeled  cars,  supportiog 

18.  Wrought  nails, 

19.  Timber,  Sec,  preserving, 

20.  Hat  bodies,  batting  for, 

21.  Fire  bricks, 

23.  Inking  rollers^     . 

23.  Endless  chain,  horse  power,    . 

24.  Endless  chain,  horse  power, 

25.  Slide  valves, 

26.  Puppet  valves, 

27.  Generating  steam  for  cooking, 

28.  Stove, 

29.  Hydraulic  current  wheel, 
SO.  Hydraulic  water  wheel,    • 

31.  Sugar,  manufacture  of^  • 

S2«  Lamp,  improved,  •  • 

33.  Air,  supplying  to  stoves, 

34.  Parceling  machine, 

35.  Fire  arms, 

36.  Axletrees,  setting,  dtc, 
*37,  Stoves, 

Water  wheel. 

Latch,  for  fastening  doors, 

— improved. 


38. 
39. 
40. 
41, 
42. 
43. 


Coats,  cutting  of. 
Cutting  leather, 
Endless  chain  horse  power, 
October,  1837. 

1.  Horse  power, 

2.  Wheel  hubs,  &c.  boring,  kc    • 

3.  Clamps,  for  holding  leather, 

4.  Railway  oven, 

5.  Cooking  stove  for  ships,   • 

6.  Hemp  and  flax,  dressing, 

7.  Press  for  tobacco,  &c. 

8.  Measuring  fluids, 

9.  Inclined  planes,  ascending,  dec. 

10.  Wool,  Sec,  cleaning, 

11.  Bitteiings,  removed  from  salt  boilers,  David  Dear, 

12.  Cooking  stove,         .  .  Elijah  Skinner, 
Vol.  XxLI.— No.  6. — December,  1838. 


Y4SX. 

David  Gay,                    .  .            37 

Abraham  11 1  ndall,  .    38 

Benjamin  M.  Smith,      •  .            ib. 

Nathaniel  Adams,                 .  ib. 

Tnmer  Whitehonae,      •  .           39 

Benjamin  Blaney,                •  .     ib. 

Henry  Hammond,         .  .            ib. 

George  F.  Hopkins,            .  .    40 

Samuel  Nicholson,        .  .            ib. 

Andrew  F.  Mervine»             •  41 

H.  A.  Wells,  J.  James,  fc  B.  W.  Peck»     ib. 

Philip  Wilcoz,                .  •            ib. 

Alonzo  G.  HuU,    .               •  .    ib. 

D.  M.  Langley,  and  S.  Davis^  42 
Joseph  Skinner,  .  .  .  ib. 
Bdwin  Grimston,  .  .  43 
Richard  Imlay,  .  •  ib. 
N.  W.  Bishop,  and  Simon  Brooks,  44 
John  Knowles,  and  Robert  Gilbert,  ib. 
H.  A.  Wells,  J.  James,  fc  R.  W.  Peck,  45 
Christopher  W.  Fenton^      .  .    ib. 

E.  W.  Arnold,  .  .  ib. 
Jacob  G.  Hall,  •  •  .  ib. 
Aaron  Palmer,  .  .  46 
John  Kirkpatrick,  •  •  ib. 
John  Kirkpatrick,  .  .  ib. 
John  Bonis,  .  .  •  ib. 
Benjamin  Spratley,  .  ib! 
Wan-en  P.  Wing,  .  .  ib. 
Chapman  Warner,  .  .  ib. 
John  Benny  b  William  Toland,  .  47 
Samuel  Rust,  .  .  ib. 
Frederick  Fickhardt,  .  .  48 
Obed  Kempton,  .  .  ib. 
Cartis  Parkhurst,  .  .  ib. 
Timothy  Fessenden,  .  .  ib. 
Thomas  Mills,  .  .  .  49 
Samuel  Curtis,  •  •  ib. 
Charles  S.  Gay,  .  .  ib« 
David  N.  Ropes,  .  ib. 
Allen  Ward,  .  .  .50 
Levi  N.  Leland,  .  .  ib. 
Henry  G.Hall,     .               .  .    ib. 


Henry  Smith, 

James  Tomkins, 

Richard  Evans, 

Sewall  Short,    . 

James  Barron, 

William  &  Robert  Brittain, 

James  H.  Washington, 

James  Bogardus, 

EUshaF.Aldrick, 

Jos.  Walcott,  jr.  &  Chas.  W.  Brown, 


76 
ib. 
ib. 
ib. 
77 
ib. 
78 
ib. 
ib. 
79 
ib. 
ib. 
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13.  Iron  railty  fatteninf^  on  itilwiyf,      .    Peter  Henrj  Drejer, 

14.  Fire  appantasy  .  Daniel  Stephens, 

15.  Gun  carriagef,  .  .    John  Bubier» 

16.  Door  springy  .  •  Itbiel  S.  Richsrdson, 

17.  Glass  knobs,  attaching  to  met* c  sockets^Enoch  &  G.  W.  Robinson, 

18.  Cntting  and  measuring  garments,        W.  W.  Allen, 

19.  Brick  mould,    «  . 

20.  Force  pump, 

21.  Paint  for  houses, 

32.  Bricks,     . 

33.  Hail  bags,  clasps,  &c.,  for 
24.  Colouring  matter,      • 
26.  Circular  railway  car, 

26.  Pump, 

27.  Book-binding, 

28.  Worm  medicine, 

29.  PiUs,  tonic,  &c 

30.  Steam  vessel  for  cooking, 

31.  Hubs  for  carriage  wheels, 

Jfovember,  1837. 

1.  Psint,  fire-proof, 

2.  Bridges, 

3.  Truss, 

4.  Shingles,  shaving, 

5.  Gauges  for  sawing  Shingles, 

6.  Stoves, 

7.  Stove,  cooking,  &c.  . 

8.  Brick,  moulding,  &c. 

9.  Stoves,  grates,  &c.  8cc. 

10.  Stone,  cutting,  &c. 

11.  Meat,  cutting, 

12.  Grain,  separating  garlic  from 

13.  Locks  for  fire  arms,  . 

14.  Life  preservers, 

15.  Refrigerators, 

16.  Cutting  shingles,  &c. 

17.  Staves  for  barrels,     : 

18.  Cooking  stove, 

19.  Cooking  stove, 

20.  Printing  paper, 

21.  Brick  press, 

22.  Cooking  stove, 

23.  Driving  wheels, 

24.  Horse  rake, 
23.  Centered  joint  hinges,  &c. 

26.  Water  wheel,  re-action 

27.  Power  Loom, 

28.  Plough, 

29.  Mills  for  ;;rain,  &c.  . 

30.  Steam  boiler, 

31.  Windmills, 

32.  Grain,  thrashing.  Sec. 

33.  Pistol  Sabre, 

34.  Spring  Saddles, 

35.  Spring  saddles 

36.  MUI  for  bark,  dec 

37.  Cotton  gin, 

38.  Cotton  gin, 

39.  Horsepower, 

40.  Hubs,  boring, 

41.  Springs  for  wsgons,  8cc. 

42.  Weaving  hair  seating, 

43.  Loom,  figure  power. 


Benjamin  N.  Brown, 

.    ib. 

Dudley  L.  Famham,     . 

83 

William  Cox, 

.    ib. 

Oaylord  D.  Hsrper, 

ibw 

Henty  C.  Jones,    . 

.    ib- 

Henry  Stephens, 

8S 

James  Rowe, 

.    ib. 

Abraham  Kastlar, 

it. 

William  Hancock, 

.     84 

John  J.  Oellig, 

ik 

John  J.  Oellig,      . 

.     ib. 

John  Morris^ 

ib. 

Howard  Delano,   • 

.    85 

Louis  Paimboeuf, 

175 

Francis  Good, 

.    ib. 

Richard  Salisbury, 

ib. 

Aaron  H.  Aiken 

176 

Akanah  Leonard,                  • 

.     ib. 

H.  H.  Roatb, 

ib. 

John  Morris, 

.     ib. 

Henry  Waterman, 

irr 

Caleb  Stade, 

.    ibw 

Wm.C.  Poland  &  Earl  Blossom,  . 

178 

John  Morris, 

.     179 

Henry  Staub, 

ib. 

Ethan  Allen, 

.    ib. 

John  Mcintosh, 

ib. 

Robert  D.  Bums, 

.     ib. 

George  Park, 

180 

Thomas  Peck,      . 

.    ib. 

Jordan  L.  Mott, 

ib. 

James  N.  OIney,    « 

.    ib. 

Thomas  French, 

ib. 

Henry  Waterman, 

.     181 

Dan.  Hastings,  dt  Sol.  Sykes, 

ib. 

Andrew  M.  Eastwick, 

.    ib. 

David  Dewy, 

182 

Egbert  Hedge,      . 

.     ib. 

Nelson  Johnson, 

183 

Welcome  A.  Potter, 

.    ib. 

Bancroft  Woodcock, 

ib. 

Elijah  S.  Curtis,  . 

.    ib. 

James  M.  Whittimore,  . 

ib. 

Jacob  D.  Makely, 

.    184 

Moses  Davenport, 

ib. 

Robert  B.  Lanton, 

.     ib. 

Herman  O.  Fisher, 

183 

John  D.  Payne, 

.     ib. 

Charles  Parker, 

ib. 

C  F.  Goodell,  E.  Brown,  £.  Tracy,  &  L. 

t        N.  Mosely, 

ib. 

Lucilins  H.  Moseley, 

.     186 

Benjamin  Hinkley,    . 

ib. 

James  Hinds, 

ib. 

Porter  Hill, 

ib. 

Charles  R.  Harvey, 

Id7 

William  Grompton,    , 

ibi 
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December^  1837. 

1.  SawHig  shingles, 

2.  Cooking  stove,      .  • 

3.  Steering*  wheel, 

4.  Sizing  paper, 

5.  Saw  mills,     . 

6.  Ice,  preparing  for  shipping,  dee. 

7.  Cylinder,  for  cotton  gins, 

8.  Apples,  steaming,  dec. 

9.  Excavating  machine,    .  • 

10.  Plough, 

11.  Sawing  through  trees,  &c. 

12.  Boots,  &c.,  of  India  rubber,  • 

13.  Piano  fortes,  action  of, 

14.  Cooking  stove, 

15.  Door  springy  • 

16.  Blocks  for  printing  colors  on  silk,  dee. 

17.  Parlour  stove, 

18.  Mail  carriage, 

19.  Iron  and  steel,  preserving  from  rust, 

20.  Leather,  coloring  and  finishing,    • 

21.  Water  wheel, 

22.  Cooking  8tove» 

23.  Boot  trees, 

24.  Thrashing  clover  seed, 

25.  Wood  screws, 

26.  Artificial  stone, 

27.  Horizontal  water  wheel, 

28.  Circumferentor, 

29.  Trunks  and  valises^ 

30.  Spark  Catcher, 

31.  Floating  dry  dock, 

32.  Pumps,  force  and  SQCtion^ 

33.  Tobaoco,  spinning, 

34.  Hulling  clover  seed,     . 

35.  Wool,  clearing  bars  from,    . 

36.  Sawing  staves, 

37.  Cooking  stoves,    •  • 
88.  Secret  safety  locks,      . 

39.  Thrashing  machine, 

40.  Grinding  grain, 

41.  Cutting  dyewood,  &c. 

42.  Truss, 

43.  Steam  generator, 

44.  Safety  Car,    . 

45.  Binder  for  newspapers,  &c.   . 

46.  Window  blinds,  &c,  fastening  foi^ 

47.  Link  for  cars, 

48.  Measure  for  coati^ 

49.  Locomotive  engines,    . 

50.  Sliding  fine  grate, 

51.  Thrashing  and  cleaning  grainy    . 

52.  Cooking  stove, 

53.  Weaving,  heddles  for,   . 

54.  Mail  bags,  8cc.,  fastenings  for, 

January t  1838. 

1.  Loom  for  knotted  eounterpanesb  &c. 

2.  Crimping  leather  for  boots, 

3.  Moulding,  &c.,  brick  and  tile^ 

4.  Axles  of  railroad  ears,  &c. 

5.  Breaking  flax  and  hemp,     • 

6.  Attaching  springs  to  carriages^    • 
7*  Sowing  plaster,  ashes,  8cc.    . 

&  Cutting  straw*  &e. 


Zebalon  Sargent, 
Nathaniel  Walker,    . 

.      231 
ib. 

Andrew  Thorne, 

ib. 

John  Ames,  jr. 

232 

John  Ambler,    • 

ib. 

Nathaniel  J.  Wyeth,  . 

ib. 

Jacob  Idler, 

ib. 

John  Dimra, 

233 

Thomas  Claton, 

ib. 

Stephen  McCormiek, 

ib. 

Samuel  H.  Hamilton, 

.    234 

Stephen  C.  Smith,      . 

ib. 

Thomas  Loud, 

ib. 

Jonathan  G.  Hathway, 

235 

Thomas  Thorpe, 

ib. 

John  Crabtree, 

ib. 

Jordan  L.  Mott, 

ib. 

Basil  B.  Pleasants,     . 

ib. 

M.  Sorel, 

.      236 

Harman  Hibberd, 

ib. 

Charles  Goulding, 

ib. 

Horace  Gleason, 

ib. 

David  Hastings, 

.      237 

Jonathan  Brooks, 

ib. 

Clement  0.  Reed, 

ib. 

Joseph  WoodhuU,      . 

238 

Samuel  Curtis, 

ib. 

James  M*Cann, 

ib. 

Matthias  Steiner, 

ib. 

WilUam  Duff, 

239 

John  Thomaai, 

ib. 

Jonathan  Stevens, 

ib. 

Hiram  M.  Smith, 

.      240 

William  M.  Barton, 

ib. 

Erastus  Tracey, 

ib. 

Harvey  Holmes, 

ib. 

James  Hutchinson,  jr.     . 

241 

William  Uobbs, 

ib. 

Alexander  W.  Bowling,    . 

ib. 

Oliver  Wyman, 

ib. 

Abner  McMiUen, 

.       242 

Josiah  Hungerford, 

ib. 

William  Creed, 

ib. 

William  Kinkead,      . 

ib. 

Ezra  Ripley, 

ib. 

Elijah  Jaquith, 

MS 

E.  H.  Hunt  and  W.  Brown, 

ib. 

Erastus  Barber, 

ib. 

Samuel  Wright, 

ib. 

Daniel  Desmond, 

ib. 

J.  A.  and  H.  A.  Pitts, 

.      244 

CaningtoD  Wilson, 

ib. 

B.  Hartford,  and  W.  B.  Tilton, 

ib. 

Alvin  North, 

ib. 

Erastus  B.  Bigelow, 

.      296 

Lucius  Upham, 

297 

Loomis  E.  Ransom, 

ib. 

Ziba  Durkee, 

398 

Andrew  Forsyth, 

k       ib. 

David  A.  Morton, 

ib. 

Jnlius  Natch. 

.      299 

Edwin  Oillett, 

ib. 
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11. 
12. 
13. 
14. 
15. 
16. 
17. 


26. 
27. 
28. 
29. 
30. 


9.  Cbunid,  conBtraetinf^,  &o.    . 
10.  Planing  plank,  &c 
ShaTing  shingles, . 
Planing  machine. 
Locomotives  and  cars, 
Leaching  ashes. 
Canal  boat. 

Apparatus  for  steaming.  Sec. 
Scales,  beamp,  and  weights, . 

18.  Washing  and  pulverizing  potatoes, 

19.  Patent  lamp,  &c.  improved, 

20.  Shade  to  patent  lamps, 

21.  Cooking  stove, 

22.  Rubbing  and  hulling  rice,  &c. 

23.  Spherometer, 

24.  Carriage  springs, 

25.  Mortising  and  dovetailing, 
Hanging  doors, 
Boring  framing  timber. 
Planting  ruta  baga  seeds,  &c 
Measuring  and  cutting  garments, 
Common  and  power  loom,    • 

31.  Furnaces  for  stove^, 

32.  Thrashing  grain  and  shelling  corn, 

33.  Apparatus  for  diving.    . 

34.  Cooking  stove, 

35.  Bee  houses  and  hives,  • 

36.  Corset  truss, 

37.  Headings  for  casks, 

38.  Horizontal  wind  mill, 

39.  Heading  spikes  and  nails, 

40.  Spark  extinguisher, 

41.  Cutting  lagging, 

42.  Mincing  meat,  vegetables,  &e. 
February^  1838. 

Propelling  steam  vessels. 
Pumps, 
Saw  for  ice. 
Breaking  sugar,    . 

5.  Bating  bides, 

6.  Gearing  for  machinery. 
Plane  arms. 
Power  looms. 
Rope  making, 
Salt  Rheum,  medicine  for. 
Lime,  &c.,  spreading, 
Hay,  preserving, 

13.  Straw  cutter, 

14.  Making  bricks,      . 

15.  Elevating  box  wheel, 

16.  Fire  arms,  many  chambered, , 

17.  Plough, 

18.  Locomotive  springs, 

19.  Bedstead  Fastenings, 

20.  Boom  Derrick, 

21.  Water  wheel, 

22.  Steam  boiler  regulator, 

23.  Firearms, 

24.  Wheels  for  railroad  can^ 

25.  Tongueing  and  grooving, 

26.  Kitchen  ranges, 

27.  Paper,  new  material  for, 

28.  Washing  rags, 
S9.  Artificialhorizon,  . 


1. 

2. 
3. 
4. 


7. 

8. 

9. 
10. 
11. 
12. 


Index. 


8.  P.  W.  Douglass,  "* 

Barnabas  Langdon*     • 

Barnabas  Langdon, 

James  McGregor, 

Jonas  B.  Fairlamb,  and  L.  G.  JudsoD, 

EliJHb  Williams, 

Edward  Randolph,     . 

B.  F.  Gold,      ; 

Alvah  N.  Free, 

Sylvan  us  Richardson, 

Samuel  Rust,    . 

Samuel  Rust, 

E.  L.  Parshley  and  B.  Furbish] 

Alfred  and  Wiliiiim  J.  Duval, 

Eophas  Johnson, 

William  Patton, 

John  Brainard, 

Edmund  J.  Tilson,      . 

Jared  Badger, 

Hiram  R.  Merchant, 

William  and  Charles  Kaylen, 

Benjamin  Lapham,    . 

Eben  Eaton,     . 

Mason  T.  Gilbert,      . 

William  H.  Taylor, 

Horace  V.  Teall, 

John  Searle, 

John  Oberbausser,    • 

Lee  Wells, 

William  L.  Thomas  aad  J.  LewM^ 

Reneer  Dare,    . 

Timothy  Newhall,  jr. 

Benjamin  B.  Blade, 

John  G.  Conset^ 

John  Ericsson, 

Joseph  Smart, 

John  Barker, 

William  Bent, 

William  Zollickoffer, 

Jesse  Urney, 

E.  W.  Carpenter, 

Elijah  Fairman, 

Moses  Day, 

W.B.Trufant, 

Daniel  J.  Hill,       . 

A.  D.  Ditmars, 

Jonathan  S.  Eastman,        , 

Jesse  Reeder, 

James  Rowe,     . 

Bennet  L-  Haviland,  . 

William  T.  Sprouse, 

J.  Oberhauiser, 

William  Bell,     . 

James  S.  Savage, 

John  W.  Moore, 

Seth  Graham, 

U.  and  C.  Daniels, 

Henry  B.  Dunham,    . 

S.  Shepherd  and  D.  Baldwin, 

Samuel  Pierce, 

Isaac  Sanderson, 

Robert  Carter, 

Charles  Golding, 
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so.  Power  loom  treadles, 
ol.  Sptrk  Arrestery     • 


Eli  Horton, 
J.  OberbausaeTi 


410 

.  ib. 

Acid,  carbonic,  on  tbe  solidification,  &c.,  of         .                       .                       •  289 

benzoic,  action  of  heated  iron  on,    .                       .                        .  330 

Action  of  machines,  on  misconceptions  concerning,                   .                      •  361 

Agricultural  School,  Templemoyle,            .                       .                        ,  56 
American  Philosophical  Society,  proceeding^  of, 

Electricity — Longitude— Fused  platinum — Steam  navigation. 
Solidifying  carbonic  acid— Elements  of  water— Magnetic  dip  in  Ohio, 

Longitude  found  by  the  dipping  needle,  fallacy  of                «               .  268 
American  patents,  list  of,  with  remarks,            .                 .    37,  76,  175,  331,  296, 400 

Ammonia,  action  of  sulphate  of,  upun  glassy                    .                       .  374 

Anatomy,  comparative,                   ....  142 

Architecture  in  Britain,  progress  of,           •                       .  127 

Areometers  and  Thermometers,    ....  331 

Arsenic,  method  of  detecting,                  .                       •                       .  333 

Asphaltic  mine  in  Pyrimont,          .                        ,                       .                       •  276 

Astronomical  and  mathematical  instruments,                     .                       •  64 

Astronomy,  a  few  words  on,          ....  109 

Bath,  mode  of  arranging  a  sand,               ...  26 

Bearers,  wooden,  best  figure,  Sec.,  o(                                         •                      •  132 

Belgian  railroads,               ....  140 

Bell's  improvement  in  beating  and  evaporating  fluids,              .                      •  369 

Benzoic  acid,  action  of  heated  iron  on,                             .                       .  330 

Bicarbonaie  of  potash,                  ....  104 

Bichromate  of  perchloride  vf  Chromium,                       .  325 

Birmingham  railway,                     ....  143 

Bitterings,  removing  from  salt  kettles, />a/mf,  85 

Blasting  by  galvanism,                    ....  201 

of  rocks,               ....  263 

Board,  drawing,       .....  102 

Boilers,  steam  boat,  guarding  from  explosions,                 .                       .  73 
Bottles,  releasing  stoppers  from,        .                                          .                       .141 

Book  binding,  patent^        ....  86 

Boots  and  shoes  of  india  rubber,  patent,               .                                              .  348 

Bricks,  fire,  manuftcture  of,  patent,                                   .                       .  51 

,  tiles,  &C.,  new  mode  of  making,                                  .  104 

Brick  beam,  experimental,                        .  136 

Breakwater,  Plymouth,                   ....  437 

Buildings,  ventilating  large,                      •                       .  425 

Cable  retarder  and  stopper,  patent,                     .                       .                       ,  354 

Camphor,  action  of  heated  iron  on,           •                       .                       •             '  330 

Canal  from  Basle  to  Sirasburg,     ....  dl3 

Canals,  breaking  ice,  on                            ...  385 
Candle  wick,  meullic,                   •                        .                       .                       .331 

Candies,  varnish  for,            ....  334 

Carbonic  acid,  the  solidification,  &c.  of,               .                       .                       .  389 

Cements  and  morters,  hydraulic,                          .                       .                       •  145 

Caspian  sea,  level  of,          .                       .                       .                       .  430 

Carmine,  adulteration  of,               .                       •                      •                       •  358 

Chemical,  vital,  and  electrical,  action,  concomitance  of,                          .  67 

Chimney,  an  enormous,  at  Carlisle,                       .                       •                       •  353 

Chinese  mode  of  printing,                        .                                              •  371" 

Chromium,  bichromate  of,              •                      •                       •                      •  325 

Clays,  density  of,  when  bdced,                                         .                       •  328 

Cleansing  cloth  from  grease,                                 •                       •                      •  365 

Clearing  a  country,  effects  of,                   .                       .                       •  121 

Climate  of  North  America,             ...  394 

Coach,  steam,          .                       .                       .                      •                       •  358 

Coals,  demand  for  in  England,                                         •                       •  143 

Coal  beds,  duration  of  English,      ....  357 

fields.  South  Staffordshire,  .  •  .375 

College,  Girard,  report  to  the  building  committee,                  •                     •  37 

37* 
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CfMicretety  obKiratioiu  and  ezperimente  oot 

Concentric  galvanic  pile^ 

Comparative  anatomyt 

CooductorSy  lightning,  for  shipn^ 

Courtoney,  E.  H.,  on  determining  of  latitude  by  the  fixed  itar% 

Copper  and  zinc  works,  Harefield, 

Copying  letters,  &c.,  machine  for, 

Cordage,  new 

Cornish  steam  engines. 

Colouring  matter  for  dyeing,  &c.,^a<enr, 

Crayons  for  drawing  on  glass, 

Crosse's  experiments, 

Cubes  snd  squares, 

Current  water  wheel,  patent,  , 

Cylindrical  tubes,  compsrative  strength  of. 

Dairy  purposes,  manufacturing  salt  for, 

Dams,  river,  proper  sectional  form  for, 

Davy  lamp, 

Death  of  A.  Woolf, 

Density  of  liquids,  minimum. 

Design,  school  of,  in  Manchester, 

Dextrine,  and  sugar  therefrom. 

Discovery  of  ancient  manufactured  stuffs, 

Discoveries,  voyage  of. 

Door  spring,  patent. 

Drawing  board. 

Dry  rot,  Kyan's  anti. 

Dyeing,  staining,  &c^  colouring  mstter  for,  patent^ 

Earths,  two  varieties  of  siliceous, 

Eclipse,  solar,  of  May,  1836, 

Egyptians,  manufacture  of  glass  by  the    . 

Electric  jars,  securing  them  from  fracture. 

Electrical,  vital,  and  chemical,  action,  concomitance  o^ 

■  induction. 

Electricity,  stratification  of  minerals  by, 

— —   relations  of  light,  heat,  and 

Enamel,  black,  .  f 

Ericsson's  patent  sounding  instrument, 

Eapy,  J.  P.,  remarks  on  the  storm  of  March,  1838, 

— — —  on  spontaneous  evaporation. 

Explosions,  guarding  steam  boat  boilers  from, 

Eye-shaped  windows, 

Fermentation,  action  of,  on  oxygen  and  hydrogen  gases, 

Filtering  apparatus. 

Fire  place,  improvement  of  a  common, 

bricks,  manufacture  of,  patent, 

— ^-  proof  paint,  patent, 

—  ,  Material  to  render  houses, 
Fluids,  improvement  in  heating  and  evaporating, 
Forge  backs.  West's  patent. 

Fossil  stem  of  a  tree  discovered  near  Bolton-le-moor, 

Foundations  on  sand,  note  on, 

France,  soil  of,  .  .  . 

—  number  of  patents  in,        . 

Fuel,  saving  of,  in  manufactures,  and  improvement  in  ateam  boilers. 
Furnace,  patent,  for  consuming  smoke. 

FEAITKLIir  INST1TUTS. 

Report  of  Committee  on  Meteorology, 

Circular  of  the  committee  on  Meteorology, 
Galvanism,  blasting  by  . 

Garlic,  separating  it  from  grain,  patent,    . 

Gasea,  action  of  fermentation  on  a  mixture  of  oxygen  and  hydrogenf 
Generation,  equivocal,  experiments  on, 
Germany,  eminent  men  of,  temple  dedicated  to^ 
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Girard  college,  report  to  bvUding  coDinittee, 
Qhfls,  manufacture  of,  by  the  Egyptiana, 

mode  of  cleaning, 

—  crayons  for  drawing  on, 

-  action  of  sulphate  of  ammonia  apon, 


Glasses,  optic,  condensation  of  moisture  on, 

Goats'  hair  and  wool,  dyeing  blue,  •  , 

Grease,  cleansing  cloth  from, 

Harefield  zinc  and  copper  works. 

Hazard  E.,  on  guarding  against  explosions  of  steaip  boilers. 
Heat,  light  and  electricity,  relations  of,  .  . 

Height,  weight  and  strength  of  individuals,  experiments  on  the. 
House  painting,  .... 
Hydrogen  gas, 

action  of  Fermentation  on  a  mixture  of  oxygen,  and 

Hydraulic  cements  and  mortars. 

Hydro-pneumatic  telegrsph,  *  ; 

Ice,  breaking,  on  canals. 

Induction,  electrical. 

Ink,  indelible  writing,  patent^         .  .         / 

,  13  r.  Trail's  new. 

Iodide  of  silver,  new  property  of,  •  '     . 

Iron  or  steel,  preserving  them  from  oxidation,  patent. 
Iron,  .  .  .   ^ 

steam  vessel,  magnetical  experiments  in,    • 

steamer, 

protected  from  rust  by  zinc, 

best  suited  for  railways, 

action  of  heated,  on  benzole  acid, 

—  — ^—  —  I  on  camphor. 

Jars,  electric,  securing  them  from  fracture, 

Lamp,  Davy,  .  .  , 

Lamps,  for  light  houses,  .  « 

Lardner's  steam  engine  indicator. 

Latitude  determined  by  the  fixed  stars, 

Lead  mines,  European, 

Letter  copying  machine, 

Life  boat,  &c.  apparatus  tor,  patent^ 

Lightning  conductors  for  ships,  .  • 

— — ,  effects  of,  on  the  Melville  monument. 

Light,  new  experiments  on,  . 

,  heat  and  electricity,  relation  of. 

Lime  and  mortars,  remarks  on, 
Liquids,  minimum  density  of, 
Locomotives,  vibration  of  the  soil  from. 
Longitude,  on  finding  by  the  dipping  needle. 
Lunar  occupations. 


Machinery,  versus  steam, 

Machines,  remarks  on  misconceptions  concerning  the  action  of. 

Machine,  thrashing, 

Magnetical  experiments  in  an  iron  steam  vessel, 

— apparatus, 

Manchester,  school  of  design  in, 
Manganese,  analysing  the  ores  of. 
Manufacturing  industry  of  Massachusetts, 
Manufactured  stuffs,  discovery  of  ancient. 
Mathematical  and  astronomical  instruments, 
Melville  monument,  effects  of  lightning,  on  the 
Medals  struck  up  without  engraving. 
Meteorological  observttions, 

— ,  by  Capt.  A.  Mordeeai, 

Meteoric  steel,        •  ■  •  • 

Mercurial  pump,  ,  « 
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>  ponihtneofii^ 

-  report  of  comiBittee  or, 

>  ctrcular  of  eoanittee  on. 


ll'illf.  «w.  mode  of  constructinir,  p^emi^ 

Mincrmby  sTBtification  of  by  electricity, 

Mineral  MibstaiieM  of  otganic  origin,  compootioa  o( 

^ Ur,  coating  of  in  muooiy. 

Mine,  asphaltic  in  Pjrrimont, 
Miiic%  pumpe  in,     . 

lead,  European, 

Mitchell,  J.  K^  on  tlie  solidificatioii,  8tc^  of  carbonic  add, 
Moistore,  eoodenaation  of,  on  optic  glanea, 
Mordecai,  Capt.  A.,  meteonlogical  obaervadona  hj^ 
Mortari  and  lime,  lemarka  oo, 

Naila.  preaerrins  from  mat. 

Navigable  raft,  in  caae  of  abipwieck, 

Niele,  or  black  enamel, 

Nile,  cUrificatimi  of  tbe  water  of  tbe. 

North  America,  climate  9i, 

Oats  changed  to  rye, 

Obtenratiooa,  meteorological,  by  Capt.  A.  Mordecai, 

Occulutiona.  lonar,        •  •    71, 144b  315,  287, 

Oil  painti,  preparing,  patenip 

Orea  of  maoganeae,  analysing  thi^ 

Organic  world,  facta  relating  to  a  former, 

— remains,  indications  of,  in  the  oldest  rocks^ 

»  origin,  compoaition  of  mineral  snbstanoes  of. 

Oxygen  and  hydrogen  gases,  action  of  fermeatalion  on  a  mixture  of, 

PaintinfF,  hooae. 

Paint,  fire-prool,  ^ofeni,  •  . 

,oi],  preparing,  ^<Kenf,  • 

Paper,  sizing*  machine  for,  paUni^ 

. ,  manif acture  of,  paient. 

Parlour  stove,  jftoleiu. 

Patents,  American,  list  of,  with  remarkab  .  37, 76, 175,  331, 

^^ —  in  France,  number  of. 

Pendulums,  compenmtion,  • 

Pin-making,  machinery  for, 

Plymouth  Breakwater, 

Philosophical  Society,  American,  proceedings  of^ 

Electricity — Longitude — Fused  platinum — Steam  naTigation, 
Solidifying  carbonic  acid— Elements  of  water — Magnetic  dip  in  Ohi<H 
Longitude  found  by  the  dipping  needle,  fidbcy  of 

Potash,  bicarbonate  of. 

Printing,  Chinese  mode  of. 

Pumps  in  mines,  • 

Pump,  mercurial. 

Pumpkins,  sugar  from. 

Raft,  navigable  in  case  of  shipwreck. 

Railway  transit,        .  .  , 

system, 

Railrwadii,  Belgian, 
Railway,  Birmingham, 
Railwuys,  early  progress  of, 

iron  best  suited  to, 

progress  of,  in  England, 

Remains,  organic,  indications  of  in  the  oldest  rocks^ 
River  dams,  proper  sectional  form  for, 

Tay,  raising  an  immense  stone  from  tlie 

Rocks,  blasting  o( 

Rogers,  R.  E^  description  of  mode  U  amngiDg  a  sand  btth, 
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Rope  machuMTjy 

Rotary  steam  engine,  fallaeies  of, 

Rust,  preferring  naili  from, 

— — ,  preserving  iron  from  by  zinc. 

Salt  kettles,  reraoring  bitterings  from*  patent^ 

Salt,  manu&cturing  for  dairy  purpoee8»      . 

Sand  bath,  mode  of  arranging  a 

,  foundations  on,  note  oo. 
Sashes,  window,  improrement  in. 
Saw  mills,  mode  of  constracting,  patent^ 
School,  Templemoyle,  agricultaral» 
— ^^-  of  design  in  Manchester, 
Scythes,  See,  preserving  from  rust, 
Sectio-Planography, 
Sea,  Caspian,  level  of, 

Sganzen,  M^  notice  of  the  life  and  services  of. 
Shoes  and  boots  of  india  rubber,  patent, 
Siberia,  frozen  soil  of, 
Silver,  iodide  o(     . 
Siliceous  earths,  two  varieties  of. 
Sizing  paper,  machine  for,  patent. 
Smoke  burner, 

,  patent  furnace  for  consuming, 

Soil  of  France, 

— -  action  of,  in  vegetation, 

Solar  Eclipse  of  May,  1836, 

Sounding  instrument,  Ericsson's  patent. 

South  Staffurdshire  coal  fields,  ,    ' 

Spinning  wool,  without  oiling. 

Springs  for  doors,  patent, 

■  —  carriages. 

Squares  and  cubes, 

Stafford  safety  coach. 

Staining,  &c.  colouring  matter  for,  patent. 

Stars,  fixed,  determining  the  latitude  by. 

Star,  remarkable  increase  of  magnitude  in  a. 

Steam  engine  indicator, 

,  Savery's,  on  the  use  of, 

boat  boilers,  guarding  from  explosions, 

—  engine,  rotary,  fallacies  of, 

—  engines,  on  the  Cornish, 

—  coach, 

—  engine, 

boilers,  improvements  in,  and  saving  fuel  in  manufiictarosb 

,  versus  machinery. 

Steamers,  iron, 

Steaming  extraordinary. 

Steel,  or  iron,  preserving  them  from  oxidation,  patent, 

,  meteoric. 

Stone,  immense,  raising  from  the  bed  of  a  river, 

Stoppers  from  bottles,  releasing, 

Storm  of  March,  1838,  remarks  on, 

Stove,  improved  parlour,  patent. 

Stratification  of  minerals  by  electricity. 

Strength,  weight  and  height  of  individuals,  Experiments  on  the^ 

Btyloxynon, 

Bugar  from  dextrine, 

— pumpkins, 

siieiriCATiOHB  or  fatxitts. 

Manufacture  of  Fire  bricks, — Christopher  W.  Fecton, 
Current  water  wheel,-— Warren  P.  Wing,     . 
Protecting  iron,  8cc.  from  oxidation,— 'M.  Sorel, 
Removing  bitterings,  in  making  salt^— David  Dear, 
Improvements  in  book  binding,— WiUian  Hancoek,    . 
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Colonring  matter  for  djeing,  staining  and  writing,— Henry  Stephenip 

Fire  proof  paint, — Louis  Paimboeuf, 

Separating  garlic  from  grain,— Heniy  Straub, 

Apparatus  for  life  boat,  &c. — John  Macintosh, 

Sizing  paper,  machine  for, — John  Ames,  jr. 

Saw  mills,  mode  of  constructing, — John  Ambler,  jr. 

Door  springs— Thomas  Thorpe, 

Boots  and  shoes  of  india  rubber, — Stephen  C.  Smith, 

Preparing  oil  paints, — Nathaniel  Partridge, 

Preserving  timber  from  decay, — Webster  Stockton^ 

Indelible  writing  ink,— Robert  Whitfield,    . 

Manufacture  of  paper, — £dmu»:d  Shaw, 

Cable  retarder  and  stopper, — Baron  de  Bode, 

Parlour  stove,- Jordan  L,  Mott, 

Tar,  mineral,  coatings  of  in  masonry. 

Teeth  of  wheels,  Camus  on  the 

Temperature,  changes  or^  on  our  globe, 

Templemoyle,  agricultural  school. 

Temple  dedicated  to  the  eminent  men  of  Germany, 

Telegraph,  hydro  pneumatic. 

Thermometers  and  areometers, 

Thrashing  machine,  , 

Tiles,  bricks,  &c.,  new  mode  of  making, 

Timber,  preserving,  jd&/^ 

Toad,  singular  circumstance  concerning  a, 

Totten,  J.  G's  remsrks,  on  mortars  and  lime. 

Transit,  railway, 

Tree,  fossil  stem  of  a,  discovered  near  Bolton-le-moor, 

Tubes,  cylindrical,  comparative  strength  of, 

Tunnel,  Thames, 

—  notice  of,  , 

— ■ dangers  connected  with, 

Turner's  theorem. 

Varnish  for  candles. 
Vegetation,  action  of  the  soil  in, 
Ventilating  and  warming  rooms,    . 

— ^ Isrge  buildings, 

Vibration  of  the  soil,  from  locomotives. 

Vineyard,  French, 

Vital,  chemical,  and  electrical,  action,  concomitance  ot^ 

Voyage  of  discovery. 

Walker,  S.  C,  on  solar  eclipse  of  May,  1836, 
Warming  and  ventilating  rooms, 
Water  wheel,  current,  patent^ 

—  power,  new  sppUcation  of, 
West's  patent  forge  backs, 
Window  sashes,  improvement  in. 
Wooden  bearers,  best  figure,  &c,  for,      . 
Wool,  spinning  without  oiling, 
Woolf,  death  of  Arthur, 
World,  organic,  facts  relating  to  a  former. 
Weight,  height  and  strength  of  individuals,  experiments  on  the, 
Weirs,  proper  sectional  form  for. 
Wheels,  on  the  teeth  of,     . 
Wick,  candle,  metallic, 
Windows,  eye-shaped, 
Wool  and  goats'  hair,  dyeing  them  blue, 
Writing,  dyeing,  &c.,  colouring  matter  Une^  patent. 
Zinc  and  coppusr  works,  Harefield, 
——  a  protection  of  iron  from  rust,  S^c.    . 
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